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FOREWORD

In 2011, The American Society of Mechanical Engineers (ASME) established the Committee on Nonmetallic
Piping Systems (NPPS) to develop standards for the construction of nonmetallic pressure piping systems. This

teeS Wd O SpcE y CO U O cqulire C O O cld DIP o dlld PIP O pPDroau
not 4dequately defined in existing standards.

Pressure
Commit-
bnts were

Prjior to the development of the ASME Standards for Nonmetallic Pressure Piping Systems, nonmetallic pteSsyre piping
requlirements were contained within several existing standards. The nonmetallic piping requirements of the ASME B31
Cod¢ for Pressure Piping varied across Sections, with some Sections having no requirements for nonmetallic corhponents

at all. Other standards and codes, such as ASME RTP-1 and the ASME Boiler and Pressure Vessel.Code (BPVC),

inclyded requirements for reinforced thermoset plastic (RTP) corrosion-resistant equipment'but not for p
piping components. ASME BPVC, Section III did have a few Code Cases that addressed requirements for some no
pipi
plastics, e.g.,, high density polyethylene (HDPE) and poly(vinyl chloride) (PVC). However, the scope of these C
was pery limited, and in some cases the methodology was nearly 30 years old. The ASME NPPS Standards now
centfalized location for NPPS requirements and are developed by committees whose members are experts in

bection X,
ping and
hmetallic

g and piping components, including those made from glass-fiber-reinforced thermosetting resin and a few thermo-

de Cases
erveasa
this field.

The INPPS Committee’s functions are to establish requirements related to/pressure integrity for the construction of

etallic pressure piping systems, and to interpret these requirements when questions arise regarding their intent.

AJME NM.3.3 contains stress tables and physical properties tables for thermoplastic materials as well as data §heets for

six reinforced thermoset plastic material constructions. The first edition, ASME NM.3.3-2018, was approve
Amefrican National Standards Institute (ANSI) on August 16,,2018. ASME NM.3.3-2020 was approved by
Octoper 29, 2020.

AYME NM.3.3-2022 was approved by ANSI on September 15, 2022.

d by the
ANSI on

* Construction, as used in this Foreword, is an all-inclusive term comprising materials, design, fabrication, erection, examination, inspecti

and overpressure protection.

ion, testing,
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CORRESPONDENCE WITH THE NPPS COMMITTEE

General. ASME codes and standards are developed and maintained by committees with the intent to represent the
consensus of concerned interests. Users of ASME codes and standards may correspond with the committees to propose

revig
secr

1 )

btary noted on the committee’s web page, accessible at https://go.asme.org/NPPScommittee.

Rdvisions and Errata. The committee processes revisions to this Standard on a continuous basis to ind

chan
dard

In
User

TH
shou
reas

ges that appear necessary or desirable as demonstrated by the experience gained from the application of
. Approved revisions will be published in the next edition of the Standard.

S can register on the committee web page to receive e-mail notifications of posted errata.

Id be as specific as possible, citing the paragraph number(s), the proposed wording,and a detailed descript]
ns for the proposal, including any pertinent background information and supporting documentation.

Cases

(a

dire

(b

The most common applications for cases are
(1) to permit early implementation of a revision based on an ufgent need
(2) to provide alternative requirements
(3) to allow users to gain experience with alternative or potehtial additional requirements prior to inco
tly into the Standard
(4) to permit the use of a new material or process
Users are cautioned that not all jurisdictions or ownérs automatically accept cases. Cases are not to be cq

as a

proving, recommending, certifying, or endorsing.any proprietary or specific design, or as limiting in any

freedom of manufacturers, constructors, or owners-to choose any method of design or any form of constru
confprms to the Standard.

(c) Aproposed case shall be written as a question and reply in the same format as existing cases. The proposal
inclyde the following information:

(d

supe

Inf
intef
http
confi

AS
the §

1) a statement of need and background information
2) the urgency of the case (e.g;-the case concerns a project that is underway or imminent)
3) the Standard and the paragraph, figure, or table number(s)
4) the edition(s) of the Standard to which the proposed case applies
A case is effective for,usewhen the public review process has been completed and it is approved by the
rvisory board. Approved cases are posted on the committee web page.

ferpretations. Jpon request, the committee will issue an interpretation of any requirement of this Star
pretation can beissued only in response to a request submitted through the online Interpretation Submitta
//go.asme:org/InterpretationRequest. Upon submitting the form, the inquirer will receive an automat
rming teceipt.

ME does not act as a consultant for specific engineering problems or for the general application or underst
tandard requirements. If, based on the information submitted, it is the opinion of the committee that the

the staff

orporate
the Stan-

addition, the committee may post errata on the committee web page. Errata become effective on the date posted.

is Standard is always open for comment, and the committee welcomes proposals{for revisions. Such proposals

jon of the

poration

nsidered
r way the
tion that

shall also

ognizant

dard. An
1 Form at
ic e-mail

anding of
inquirer

sho

13 1 ;e 4] " =111 - 1 TR R | 3o PR 1 : dn 1 h I ]
TUSTTRASSIOUAIILT, UITTTYUTS U WIHT DT TTLUT ITCTU WILITUTT TTCTUTHIITIIUAUTUIT UTIAUS UTIT A5 I5 LAIIL T T U D LATIITUL

can track the status of their requests at http://go.asme.org/Interpretations.

ASME procedures provide for reconsideration of any interpretation when or if additional information that might affect
an interpretation is available. Further, persons aggrieved by an interpretation may appeal to the cognizant ASME
committee or subcommittee. ASME does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary
device, or activity.

Interpretations are published in the ASME Interpretations Database at http://go.asme.org/Interpretations as they are
issued.

vii

nquirers
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Committee Meetings. The NPPS Standards Committee regularly holds meetings that are open to the public. Persons
wishing to attend any meeting should contact the secretary of the committee. Information on future committee meetings
can be found on the committee web page at https://go.asme.org/NPPScommittee.
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INTRODUCTION

The ASME Standards for Nonmetallic Pressure Piping Systems (NPPS) are as follows:

ThaormanlacsticPRinina Suctanac: Thic Cc-qn,-lnw«l ohRtainetragiHrarmantos-for-ninikne34a d-Bpinine companan

NM.

NM.}

NM.]

Iti
to bd
othe
stan
Supp
instg

Ce

T O PraStre TIPS Oy S te TS otartrar o Tea ST eqer e eresToT/pr yu.b T e pPTpT S COTH PO et

produced using thermoplastic resins or compounds. Thermoplastics are a specific group of nonm
materials that, for processing purposes, are capable of being repeatedly softened by increase of temper
hardened by decrease of temperature.

Fiber-Reinforced Thermosetting-Resin Piping Systems: This Standard contains requirements for pip
piping components that are produced using fiber reinforcement embedded in or surrounded by
thermosetting resin.

Nonmetallic Materials: This Standard includes specifications for nonmetallic matérials (except wood, n|
glass, and concrete) and, in conformance with the requirements of the individual construction st
methodologies, design values, limits, and cautions on the use of materials:“This Standard is divided
Parts:

-NM.3.1, Nonmetallic Materials, Part 1 —Thermoplastic Material Specifieations: This Part contains ther
material specifications identical to or similar to those published‘by the American Society for Tes
Materials (ASTM International) and other recognized natiofidl*6r international organizations.

- NM.3.2, Nonmetallic Materials, Part 2 — Reinforced Thermoset Plastic Material Specifications: This Par
reinforced thermoset plastic material specifications identical to or similar to those published by ASTM
recognized national or international organizations.

- NM.3.3, Nonmetallic Materials, Part 3 — Properties: This Part provides tables and data sheets for
stresses, mechanical properties (e.g., tensile and yield strength), and physical properties (e.g., coe
thermal expansion and modulus of elasticity) for nonmetallic materials.

s the owner’s responsibility to select the pipinig standard that bestapplies to the proposed piping installatio
considered by the owner include limitations of the standard, jurisdictional requirements, and the applig

I standards. All applicable requirementsof the selected standard shall be met. For some installations, more}

lard may apply to different partshof the installation. The owner is also responsible for imposing requi

lementary to those of the standard if such requirements are necessary to ensure safe piping for the

llation.

rtain piping within a facility may be subject to other codes and standards, including but not limited to the f]

s that are
etallic
ature and

ing and
ured

onfibrous
andards,
nto three

moplastic
ing and

t contains
and other

allowable
fficient of

h. Factors
ability of
than one
irements
broposed

bllowing:

nerating
d cooling

onshore
ocessing,
hnts and

r piping

transporting products that are predomlnately liquid between plants and terminals, and w1th1n terminals and pumping,
regulating, and metering stations.

ASME B31.5, Refrigeration Piping and Heat Transfer Components: This code contains requirements for piping for
refrigerants and secondary coolants.

ASME B31.8, Gas Transmission and Distribution Piping Systems: This code contains requirements for piping transporting
products that are predominately gas between sources and terminals, including compressor, regulating, and metering
stations; and gas gathering pipelines.
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ASME B31.9, Building Services Piping: This code contains requirements for piping typically found in industrial,
institutional, commercial, and public buildings, and in multi-unit residences, which does not require the range of sizes,
pressures, and temperatures covered in ASME B31.1.

ASME B31.12, Hydrogen Piping and Pipelines: This code contains requirements for piping in gaseous and liquid hydrogen
service, and pipelines in gaseous hydrogen service.

National Fuel Gas Code: This code contains requirements for piping for fuel gas from the point of delivery to the
connection of each fuel utilization device.

NFPA 99, Health Care Facilities: This standard contains requirements for medical and laboratory gas systems.

Fbon

T These standards contain requIrements 101 IIT€ protection systems using water, ca
dioxidg, halon, foam, dry chemicals, and wet chemicals.

The AYME NPPS Standards specify engineering requirements deemed necessary for safe design and constructipn of
nonmetallic pressure piping. These Standards contain mandatory requirements, specific prohibitions, and nonmgnda-
tory guidance for construction activities. These Standards do not address all aspects of these activities, and those aspects
that are rjot specifically addressed should not be considered prohibited. While safety is the overriding consideration|, this
factor alpne will not necessarily govern the final specifications for any piping installation.,With few exceptiond, the
requirenmpents do not, of practical necessity, reflect the likelihood and consequences of{deterioration in sefvice
related tp specific service fluids or external operating environments. These Standards-are not design handbgoks.
Many de¢isions that must be made to produce a safe piping installation are not specifiedindetail within these Standprds.
These Stdndards do not serve as substitutes for sound engineering judgment by the.gwner and the designer. The pljrase
engineering judgment refers to technical judgments made by knowledgeable designers experienced in the applicatipn of
these Stapdards. Engineering judgments must be consistent with the philosophy)of these Standards, and such judgnjents
must neyer be used to overrule mandatory requirements or specific prohibitions of these Standards.

To the|greatest possible extent, Standard requirements for design are stated in terms of basic design principleg and
formulas] These are supplemented as necessary with specific requirements to ensure uniform application of prindiples
and to gyide selection and application of piping elements. These Standards prohibit designs and practices known fo be
unsafe apd contain warnings where caution, but not prohibitionyis warranted.

These $tandards generally specify a simplified approach formany of their requirements. A designer may choose to pise a
igorous analysis to develop design and construction requirements. When the designer decides to take this
, he or she shall provide to the owner details @and calculations demonstrating that design, fabrication, ekam-
ination, ifhspection, testing, and overpressure protection‘are consistent with the criteria of these Standards. These dgtails
shall be adequate for the owner to verify the validity.of the approach and shall be approved by the owner. The detailsshall

signer is responsible for complying with requirements of these Standards and demonstrating compliance|with
ions of these Standards when such\equations are mandatory. These Standards neither require nor prohibit the
puters for the design or analysis of components constructed to the requirements of these Standards. Howgver,
5 and engineers using computer programs for design or analysis are cautioned that they are responsible for all
assumptions inherent-in-the programs they use and for the application of these programs to their dejsign.
btandards do not fully.address tolerances. When dimensions, sizes, or other parameters are not specified jwith
gs, the values of thesevparameters are considered nominal, and allowable tolerances or local variances mgy be
considergd acceptable when based on engineering judgment and standard practices as determined by the designer.
ed requirenients of good practice are provided for the care and inspection of in-service nonmetallic pregsure

quirementsof these Standards are not to be interpreted as approving, recommending, or endorsing any proprie-
tary or splecific design or as limiting in any way the manufacturer’s freedom to choose any method of design or any fofm of
construction~that conforms to the requirements of these Standards.

e

3 6 oactive: g yade
between contracting parties to use another edition, or the regulatory body having jurisdiction imposes the use of another
edition, the latest edition issued atleast 6 months prior to the original contract date for the first phase of activity coveringa
piping installation shall be the governing document for all design, materials, fabrication, erection, examination, inspec-
tion, testing, and overpressure protection for the piping until the completion of the work and initial operation. Revisions
to material specifications included in ASME NM.3.1 and ASME NM.3.2 are originated by ASTM and other recognized
national or international organizations, and are usually adopted by ASME. However, those revisions do not necessarily
indicate that materials produced to earlier editions of specifications are no longer suitable for ASME construction. Both
ASME NM.3.1 and ASME NM.3.2 include a Mandatory Appendix, “Guideline on Acceptable ASTM Editions,” that lists the
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latest edition of material specifications adopted by ASME as well as other editions considered by ASME to be identical for
ASME construction.

Users of these Standards are cautioned against making use of revisions to these Standards without assurance that they
are acceptable to the proper authorities in the jurisdiction where the piping is to be installed.

Xi
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ASME NM.3.3-2022
SUMMARY OF CHANGES

Following-apprevalby-the ASMENRRS-Committee-and ASMEand-after publiereview ASMENM=332022-wasapprpved
by the American National Standards Institute on September 15, 2022.
ASME NM.3.3-2022 includes the following changes identified by a margin note, (22).
Page Location Change
61 Table 1-2.1-1 Under “Modulus Data” and “150°F,” values inx‘Hoop flexural, psi”
row and “0.4” and “0.8 and Over” columns revised
65 Table 1-2.1-3 (1) Under “Modulus Data” and “150°F%value in “Axial flexural, psi”
row and “0.2” column revised
(2) Under “Modulus Data” and*150°F,” value in “Hoop flexuzal,
psi” row and “0.4” column revised
(3) Under “Modulus Data” and “200°F,” first three values in “(.8
and Over” column, reyised
71 Table 1-2.2-3 Under “Modulus Rata;” all values in “Axial tensile, psi” and “Axjial
compressive, psi” rows and “200°F” section revised
133 Table 1-2.1-1M Under “Modulus Data” and “65°C,” values in “Hoop flexural, Ma”
row andi10” and “20 and Over” columns revised
137 Table 1-2.1-3M (1) Under “Modulus Data” and “65°C,” values in “Axial flexurpl,
MRBRa” row and “5” column revised
(2) Under “Modulus Data” and “65°C,” value in “Hoop flexuril,
MPa” row and “10” column revised
(3) Under “Modulus Data” and “65°C,” first three values in “20 apd
Over” column revised
143 Table 1-2.2-3M Under “Modulus Data,” all values in “Axial tensile, MPa” and “Axfial

compressive, MPa” rows and “93°C” section revised

xii
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ASME NM.3.3-2022

SUBPART 1
STRESS TABLES

THe purpose of this Statement of Policy is to clarify

whi
and

h information in the stress tables is mandatory
which is not. The information and restrictions

proyided in the Notes found throughout the various
stregs tables provided in this Subpart are mandatory.

It is
Tabl
and

vital to recognize that lines of information in
ps 1-1-1, 1-1-2, and 1-1-3 (Tables 1-1-1M, 1-1-2M,
|-1-3M) frequently have essential information refer-

enced in the Notes column. These Notes are organized as

follo
(a

vs:
) General Notes. These notes are applicable to all

matgrials presented in the specific table.

(b

MXX — Material Notes. These notes are applicable

to mlaterials of a specific material nominal composition

(e.g.
and
(c
appl
stan

polyethylene), product form (e.g., extruded\pipe),
or type/grade (e.g., PE4710).

CXX — Construction Standard Notes. These notes are
cable to requirements for a specificConstruction
lard (e.g., ASME NM.1).

THe specifications and grades or types, coupled with the

assi

bned Notes for each line\provide the complete

desdription of material in the context of the allowable
stregses or allowable stress ranges. Additional require-

men
obta
tion.
In
1-1-
com
tion
prim

Where provided, the information in the columns for

[s for particular types’of construction must also be
ned from the gequirements governing the construc-

Tables l=1=I, 1-1-2, and 1-1-3 (Tables 1-1-1M,
DM, and-1-3M), the information in the nominal
bositior’column is nonmandatory and is for informa-
only-However, these nominal compositions are the

product form, specification number, type/grade, size/
thickness, and external pressure chart number is manda-

STATEMENT OF POLICY ON INFORMATION PROVIDEIL
IN THE STRESS TABLES

tory. The information in the material grouping
also mandatory; however,"the primary sourcq
information is ASME“BPVC, Section IX, Table
When there is a eonflict between the material
information in hese stress tables and that
BPVC, SectiondX, the numbers in Section IX sha
The information in the minimum tensile stre
minimumYyield strength columns is nonmandato

A4

olumn is
for this
QF-422.
gsrouping
in ASME
1 govern.
ngth and
ry. These

values)yas well as the temperature-dependent values

provided in Table 1-1-Y (Table 1-1-YM)
invoked by the construction standard in the d¢
tion of some form of allowable stress values (e.g
duration load) but do not typically form the basis
term allowable stress values for nonmetallic 1
When there is a conflict between the tensile 3
strength values in the stress tables and those in
rial specifications in ASME NM.3.1 and ASME NI
values in ASME NM.3.1 and ASME NM.3.2 shal

The information in the applicability and n
temperature limits columns is mandatory. |
construction standards often have differ
temperature limits for the same material and d
Where a material is permitted for use in the con|
code or standard, and is in the SI units version
tables, the maximum use-temperature limit
columns is critical. Further, in the SI units v
the stress tables, values may be listed in th¢
temperatures above the maximum use-tem

may be
termina-
, a short-
for long-
haterials.
nd yield
he mate-
1.3.2, the
govern.
laximum
Different
Pnt use-
ondition.
struction
of these
in these
brsion of
table at
perature

limit. These stress values are provided solely

between the next lowest temperature for which stress
values are listed and the maximum use-temperature

limit listed in these columns.
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GUIDELINE ON LOCATING MATERIALS IN STRESS TABLES AND
IN TABLES OF MECHANICAL AND PHYSICAL PROPERTIES

1 INTRODUCTION

The golal of this Guideline is to assist the users of ASME
NM.3.3 i locating materials in the thermoplastic stress
tables, tables of thermoplastic mechanical properties,
tables off thermoplastic physical properties, and ther-
moset dpta sheets. This Guideline defines the logic
used to place materials within these tables.

Tables|and data sheets whose designators have a prefix
of “1-” of “2-” can be found in Subpart 1 or Subpart 2,
respectiyely. Stress tables and mechanical property
tables hqve prefixes of “1-1-” data sheets have prefixes
of “1-2-/] and physical property tables have prefixes of
“2-"The $uffix “M” indicates that ST units (metric) are used.

2 STREBS TABLES

Tableg 1-1-1 and 1-1-2 (Tables 1-1-1M and 1-1-2M)
cover allowable stresses, while Table 1-1-3 (Table
1-1-3M)| covers allowable stress ranges. Although
Subpart ] also covers (where applicable based on material
type) yield strength, the organization of those mechanical
property| tables is discussed separately in seetion 3. A
table-by-table explanation of the material§~organization
logic us¢d to place materials within the designated
tables follows.

2.1 Table 1-1-1 (Table 1-1-IM)

Table 1-1-1 (Table 1-1-1M).provides allowable stresses
for thernfoplastic' materials used in ASME NM.1 construc-
tion. Within this table, thé first step in ordering materialsis
to use th¢ir nominalFcompositions. These nominal compo-
sitions aije nothihgunmore than widely recognized designa-
tors for leach-thermoplastic material. These nominal
composifions-are arranged as follows:

(e) poly(vinyl chlorides) (PVCs)

(f) poly(vinylidene fluorides) (PVDFs)

For a given nominal composition, this table is arrapged
by increasing yield strength. For a-giveh nominal cofpo-
sition and yield strength, stress listings are provided in
order of increasing specification’number.

Sometimes, for a giverrnominal composition, yield
strength, specificatiofiziumber, and grade or fype,
there may be more.than one line of stresses. At this
point, the Notesdeferenced will define why ther¢ are
two or more lifies ‘of stresses and when each appligs.

2.2 Table1-1-2 (Table 1-1-2M)

Table 1-1-2 (Table 1-1-2M) provides allowjble
compressive stresses for thermoplastic materials psed
inMASME NM.1 construction. This table is organiz¢d in
the same manner as Table 1-1-1 (Table 1-1-1M)} see
para. 2.1.

2.3 Table 1-1-3 (Table 1-1-3M)

Table 1-1-3 (Table 1-1-3M) provides allowjble
secondary stress ranges for thermoplastic matefrials
used in ASME NM.1 construction. This table is organized
in the same manner as the preceding tables; see parg. 2.1.

3 MECHANICAL PROPERTY TABLES

Yield strength values (where applicable based on mate-
rial type) are to be used in design calculations accordipg to
the requirements of the construction standards. Howgver,
they are not to be construed as minimum strength values
at temperature. This is explained in the General Notes to
these tables. Paragraph 3.1 explains the materjials-
organization logic.

(a) chlorinated poly(vinyl chlorides) (CPVCs]

(b) polyamides (PAs)

(c) polyethylenes (PEs)

(d) polyethylenes of raised temperatures (PE-RTSs)

L ASME uses the current ASTM definition of thermoplastic — a plastic
that repeatedly can be softened by heating and hardened by cooling
through a temperature range characteristic of the plastic, and that in
the softened state can be shaped by flow into articles by molding or
extrusion.

3.1 Table 1-1-Y (Table 1-1-YM)

Table 1-1-Y (Table 1-1-YM) provides yield strength
values for thermoplastic materials. The ordering of
yield strength lines parallels the logic described for ther-
moplastic materials in para. 2.1. Itis important to note that
yield strength typically does not form the basis for long-
term allowable stress values for thermoplastic materials;
values of yield strength should therefore only be used in
design where allowed by the construction standard.
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4 PHYSICAL PROPERTY TABLES

Physical properties (thermal conductivity, thermal
diffusivity, thermal expansion, and density), modulus
of elasticity, and Poisson’s ratio values are presented
inthe tables in Subpart 2 and are based on nominal compo-
sition (e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g., PE4710). Paragraphs
4.1 through 4.4 describe how these tables are organized.

load duration, in addition to temperature. The table
covers numerous individual thermoplastic materials
and thermoplastic material groupings (as applicable).
Notes at the end of the table list the materials covered
by the designated groupings. Groupings may be by
nominal composition (e.g., polyethylene), product form
(e.g., extruded pipe), and/or type/grade (e.g., PE4710),
as applicable.

4.1 [Table 2-1 (Table 2-1M)

Tgble 2-1 (Table 2-1M) covers thermal expansion beha-
vior,|presented in terms of A (instantaneous coefficient of
thermal expansion), B (mean coefficient of thermal expan-
sion]), and C (linear thermal expansion). It covers
numerous individual thermoplastic materials and ther-
moplastic material groupings (as applicable). Notes at
the gnd of the table list the materials covered by the desig-
natefl groupings. Groupings may be by nominal composi-
tion|(e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g., PE4710), as applicable.

4.2 [Table 2-2 (Table 2-2M)

T4ble 2-2 (Table 2-2M) provides both thermal conduc-
tivity (TC) and thermal diffusivity (TD) values. It covers
numkrous individual thermoplastic materials and ther-
moplastic material groupings (as applicable). Notes at
the gnd of the table list the materials covered by the desig-
natefl groupings. Groupings may be by nominal composi*
tion|(e.g., polyethylene), product form (e.g., extruded
pipe), and/or type/grade (e.g, PE4710), as applicable.

4.3 [Table 2-3 (Table 2-3M)

T4ble 2-3 (Table 2-3M) provides modulicof elasticity for
matgrials. For some materials, modull’ of elasticity may
vary| significantly with stress and/or load duration, in
addittion to temperature; forsuch materials, moduli of
elasticity values are provided in terms of stress and/or

44— Tabte2=4(Fabte2=4M)}
Table 2-4 (Table 2-4M) provides Poisson’s fatio and
density for thermoplastic materials.

5 THERMOSET DATA SHEETS

Allowable stress values, mechanical properties, and
physical properties requited for all constructions are
provided in data sheets.\Data sheets are proyided for
the following thermdset® constructions:

(a) Type I unsaturated polyester resin [Table 1-2.1-1
(Table 1-2.1-1M)]

(b) Type llainsaturated polyester resin [Table 1-2.1-2
(Table 1,2.1-2M)]

(c) 55-deg wind angle unsaturated polyester resin
(Type ) [Table 1-2.1-3 (Table 1-2.1-3M)]

td) Type I vinyl ester resin [Table 1-2.2-[L (Table
1:2.2-1M)]

(e) Type Il vinyl ester resin [Table 1-2.2-2 (Table
1-2.2-2M)]

(f) 55-deg wind angle vinyl ester resin (Type III)
[Table 1-2.2-3 (Table 1-2.2-3M)]

6 REFERENCES

Plastic definitions and abbreviations used in this Stan-
dard are taken from ASTM D883, Standard Terminology
Relating to Plastics, and ASTM D1600, Standard Termi-
nology for Abbreviated Terms Relating to Plasticf, respec-
tively.

2 ASME uses the current ASTM definition of thermoset — a plastic that,
after having been cured by heat or other means, is substantially infusible
and insoluble.
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
1 |CPVC Extruded pipe = SD-2846 CPVC 4120-05 C01 7.0 200 D01
2 |CPVC Extruded pipe = SD-2846 CPVC 4120-05 C01 7.0 200 D02
3 |CPVC Extruded pipe = SD-2846 CPVC 4120-05 C01 7.0 200 D03
4 |CPV Extruded pipe SD-2846 CPVC 4120-06 Co1 7.0 200 DO1
5 |CPV Extruded pipe = SD-2846 CPVC 4120-06 C01 7.0 200 D02
6 |CPV Extruded pipe = SD-2846 CPVC 4120-06 C01 7.0 200 D03
7 |CPV Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01
8 |CPV Extruded pipe SF-441 CPVC 4120-05 Co1 7.0 200 D02
9 |CPV Extruded pipe SF-441 CPVC 4120-05 Cco1 7.0 200 D03
10 |CPVI Extruded pipe  SF-441 CPVC 4120-06 Co1 7.0 200 D01
11 |CPVI Extruded pipe  SF-441 CPVC 4120-06 Co1 7.0 200 D02
12 |CPVI Extruded pipe SF-441 CPVC 4120-06 Co1 7.0 200 D03
13 |CPVI Extruded pipe  SF-442 CPVC 4120-05 €01 7.0 200 D01
14 |CPVI Extruded pipe  SF-442 CPVC 4120-05 C01 7.0 200 D02
15 |CPVI Extruded pipe  SF-442 CPVC 4120-05 C01 7.0 200 D03
16 |CPVI Extruded pipe SF-442 CPVC 4120-06 Co1 7.0 200 D01
17 |CPVI Extruded pipe = SF-442 CPV(.4120-06 C01 7.0 200 D02
18 |PEX Extruded pipe  F2788/F2788M\*PEX XX06 C02 3.0 200 D05 (0.4)
19 |PEX Extruded pipe F2788/F2788M PEX XX06 Ccoz2 3.0 200 D06 (0.5)
20 |PEX Extruded pipe F2788/E2788M PEX XX06 Cco2 3.0 200 D07 (0.69)
21 |PEX Extruded pipe F2788/F2788M PEX XX06 Ccoz2 3.0 200 D08 (1.0)
22 |PEX Extruded pipe %, ~F2788/F2788M PEX XX06 C02 3.0 180 D05 (0.4)
23 |PEX Extruded pipe F2788/F2788M PEX XX06 Cco2 3.0 180 D06 (0.5)
24 |PEX Extruded-pipe F2788/F2788M PEX XX06 Cco2 3.0 180 D07 (0.69)
25 |PEX Extruded pipe F2788/F2788M PEX XX06 Cco2 3.0 180 D08 (1.0)
26 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 200 D05 (0.4)
27 |PEX Extruded pipe F2788/F2788M PEX XX08 co2 3.0 200 D06 (0.5)
28 |PEX Extruded pipe = F2788/F2788M PEX XX08 €02 3.0 200 D07 (0.63)
29 |PEX Extruded pipe F2788/F2788M PEX XX08 Ccoz2 3.0 200 D08 (1.0)
30 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 180 D05 (0.4)
31 |PEX Extruded pipe = F2788/F2788M PEX XX08 €02 3.0 180 D06 (0.5)
32 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 180 D07 (0.63)
33 |PEX Extruded pipe F2788/F2788M PEX XX08 Cco2 3.0 180 D08 (1.0)
34 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01
35 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D02
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials
Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding
Line

No. Notes 73 80 90 100 110 120 130 140 150 160 170 180 190 200
MO01 160 151 138 125 113 1.02 0907 0.798 0.694 0.593 0.495 0.400 0.308 0.219
MO01 200 188 172 157 142 127 113 0998 0867 0.741 0.619 0.500 0.385 0.274
MO01 400 377 345 314 284 255 227 200 174 148 124 1.00 0.770 0.547
4 [[M02 160 152 140 128 117 1.07 0964 0865 0.769 0.677 0.587 0.500 ~0.416| 0.334
MO02 200 189 175 160 147 133 121 1.08 0962 0.846 0.734 0.625],0.520( 0.417
6 [ M02 400 379 349 321 293 267 241 216 192 169 147 _125 1.04 | 0.835
7 [M01 1.60 151 138 125 113 1.02 0907 0.798 0.694 0.593 0.495 0.400 0.308| 0.219
8| MO1 2.00 1.88 1.72 1.57 1.42 1.27 1.13 0.998 0.867 0.741, 0.619 0.500 0.385| 0.274
9[Mo01 400 377 345 314 284 255 227 200 174 148> 124 1.00 0.770| 0.547
10 [ MO2 1.60 152 140 128 117 1.07 0964 0.865 0,769 0.677 0.587 0.500 0.416( 0.334
11 [ MO02 200 189 175 160 147 133 1.21 1.08 £,0962 0.846 0.734 0.625 0.520( 0.417
12 [|[Mo02 400 379 349 321 293 267 241 216 )°192 169 147 125 1.04 | 0.835
13 [MO01 160 151 138 125 113 1.02 0.907)0.798 0.694 0.593 0.495 0.400 0.308( 0.219
14 [MO1 200 188 1.72 157 142 127 143 0998 0.867 0.741 0.619 0.500 0.385( 0.274
15[ MO01 400 3.77 345 314 284 255%227 200 174 148 124 1.00 0.770| 0.547
16 [[M02 1.60 152 140 128 1.17.\1.07 0964 0865 0.769 0.677 0.587 0.500 0.416| 0.334
17 [ M02 200 189 175 160 147 133 121 1.08 0962 0.846 0.734 0.625 0.520( 0.417
18 [|M25, M26, M27 0.500 0.486 0.467 0448 0430 0413 0396 0.380 0.364 0.349 0.334 0.320 0.286( 0.252
19 | M25, M26, M27 0.625 0.608 0.584- 0.560 0.538 0.516 0.495 0475 0455 0436 0.418 0.400 0.358| 0.315
20 ||M25, M26, M27 0.788 0.765 0&35- 0.706 0.677 0.650 0.624 0.598 0.573 0.549 0.527 0.504 0.450| 0.397
21||M25, M26, M27  1.25 1.22 1.17 1.12 1.08 1.03 0990 0.949 0910 0.872 0.836 0.800 0.715] 0.630

22 [[M25, M26, M28  0.500 ( 0,486 0.467 0.448 0430 0413 0.396 0.380 0.364 0.349 0.334 0.320

23| M25, M26, M28  0.625 ) 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0436 0.418 0.400

24 ||M25, M26, M28 0788 0.765 0.735 0.706 0.677 0.650 0.624 0.598 0.573 0.549 0.527 0.504

25 ||M25, M26, M28~\1.25 1.22 1.17 1.12 1.08 1.03 0.990 0949 0910 0.872 0.836 0.800
26 [[M25, M26,,M29  0.640 0.615 0.581 0.548 0.516 0.485 0.455 0426 0398 0.372 0.345 0.320 0.286| 0.252
27 [|M25,-M26, M29  0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 0.358( 0.315
28 [|[M25; M26, M29 1.01  0.969 0.915 0.862 0.812 0.764 0.717 0.672 0.627 0.585 0.544 0.504 0.450| 0.397
29 |M25, M26, M29  1.60 1.54 1.45 1.37 1.29 1.21 1.14 1.07 0.996 0.929 0.863 0.800 0.715 0.630

30 [M25, M26, M30  0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.372 0.345 0.320

31 |M25, M26, M30  0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400

32 |M25, M26, M30 1.01 0969 0.915 0.862 0812 0.764 0.717 0.672 0.627 0.585 0.544 0.504

33 |M25, M26, M30  1.60 1.54 1.45 1.37 1.29 1.21 1.14 1.07 0.996 0929 0.863 0.800

34 IM03 1.00 0958 0900 0.845 0.791 0.739 0.689 0.640 0.603 0.568 0.533 0.500

35 |[M03 125 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature

Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
36 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D03

37 |Polyamide Extruded pipe _ SF-2945 PA 32316 7.0 180 D01

38 |Polypmide Extruded pipe  SF-2945 PA 32316 7.0 180 D02

39 [Polypmide Extruded pipe  SF-2945 PA 32316 7.0 180 D03

40 |Polymide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D05 (0.4)
41 |Polymide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D06 (0.5)
42 |Polyfide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D07 (0.69)
43 |Polymide-12 Extruded pipe = SF-2785 PA 42316 5.8 180 D08 (1.0)
44 |Polygthylene Extruded pipe = SD-2239 PE2708 2.6 140 D04

45 |Polygthylene Extruded pipe = SD-2239 PE2708 2.6 140 D05

46 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 140 D07

47 |Polypthylene Extruded pipe  SD-2239 PE2708 2.6 140 D08

48 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 180 D04

49 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 180 D05

50 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 180 D07

51 | Polypthylene Extruded pipe  SD-2239 PE2708 2.6 180 D08

52 |Polypgthylene Extruded pipe = SD-2513 PE2708 2.6 140 D04

53 |Polypthylene Extruded pipe = SD-2513 PE2708 2.6 140 D05

54 |Polypthylene Extruded pipe = SD-2513 PE2708 2.6 140 D07

55 |Polypthylene Extruded pipe = SD-2513 PE2708 2.6 140 D08

56 |Polypthylene Extruded pipe = SD-2543 PE2708 2.6 180 D04

57 |Polygthylene Extruded pipe  SD-2513 PE2708 2.6 180 D05

58 |Polypthylene Extruded pipe . SD-2513 PE2708 2.6 180 D07

59 |Polypthylene Extruded pipe~"-SD-2513 PE2708 2.6 180 D08

60 |Polypthylene Extrudedtube  SD-2737 PE2708 2.6 140 D04

61 |Polypthylene Extrided tube = SD-2737 PE2708 2.6 140 D05

62 |Polypthylene Extruded tube  SD-2737 PE2708 2.6 140 D07

63 [Polypthylene Extruded tube  SD-2737 PE2708 2.6 140 D08

64 |Polypthylene Extruded tube = SD-2737 PE2708 2.6 180 D04

65 |Polykthylene Extruded tube SD-2737 PE2708 2.6 180 D05

66 |Polyethylene Extruded tube = SD-2737 PE2708 2.6 180 D07

67 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 180 D08

68 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 140 D04

69 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 140 D05

70 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 140 D07

71 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 140 D08

72 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 180 D04

73 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 180 D05
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Table 1-1-1

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 20 100 110 120 130 140 150 160 170 180 190 200
36 |M03 2.50 240 225 2.11 1.98 1.85 1.72 1.60 1.51 1.42 1.33 1.25
37 |M04 1.26 1.21 1.15 1.08 1.02 0959 0902 0.846 0.792 0.740 0.689 0.640
38 [[M04 1.58 1.52 1.43 1.35 1.27 1.20 1.13 1.06 0990 0.925 0.861 0.800
39 ||[M04 3.15 3.03 2.86 2.70 255 240 225 2.12 1.98 1.85 1.72 1.60
40 [[M31 1.26 1.21 1.14 1.08 1.02 0960 0.900 0.848 0.792 0.740 0.688 _0.640
41 [[M31 1.58 1.52 1.43 1.35 1.28 1.20 1.13 1.06 0990 0.925 0.86Q ©.800
42 [[M31 1.98 1.91 1.80 1.70 1.61 1.51 1.42 134 1.25 1.17 1208 1.01
43 [[M31 3.15 3.03 286 270 2.55 240  2.25 2.12 1.98 1.85 172 1.60
44 [[MO5, M06 0.400 0.391 0.378 0.365 0.353 0.342 0.331 0.320
45 [[MO5, M06 0.500 0.488 0.472 0.457 0.442 0427 0413 0.400
46 [[MO5, M06 0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
47 [[M05, M06 1.25 1.22 1.18 1.14 111 1.07 1.03 1.00
48 [[M05, M07 0.400 0.385 0.363 0.343 0.323 0.304 0.285\0.267 0.250 0.233 0.217 0.202
49 [[MO5, M07 0.500 0.481 0.454 0.428 0404 0380 0.357° 0.334 0.313 0.292 0.272 0.252
50 ||M05, M07 0.788 0.757 0.715 0.675 0.636 0.598.0:562 0.527 0.493 0.460 0.428 0.397
51 ||MO05, M07 1.25 1.20 1.14 1.07 1.01 0.949 ~¥0.892 0.836 0.782 0.730 0.679 0.630
52 ||M06, M08 0.400 0.391 0.378 0.365 0.353-10.342 0.331 0.320
53 ||M06, M08 0.500 0.488 0.472 0.457 0442 0427 0413 0.400
54 ||M06, M08 0.788 0.769 0.744 0.719-10.696 0.673 0.651 0.630
55 ||M06, M08 1.25 1.22 1.18 14> 1.11 1.07 1.03 1.00
56 ||[M07, M08 0.400 0.385 08363 0.343 0.323 0.304 0.285 0.267 0.250 0.233 0.217 0.202
57 ||M07, M08 0.500 0.481-%0.454 0.428 0.404 0.380 0.357 0.334 0.313 0.292 0.272 0.252
58 ||M07, M08 0.788 0,257-70.715 0.675 0.636 0.598 0.562 0.527 0.493 0.460 0.428 0.397
59 [[M07, M08 1.25 1.20 1.14 1.07 1.01 0949 0.892 0.836 0.782 0.730 0.679 0.630
60 [|[MO5, M06 0.4007 0.391 0.378 0.365 0.353 0.342 0.331 0.320
61 ||MO05, M06 0.500 0.488 0.472 0.457 0.442 0.427 0413 0.400
62 ||MO05, M06 0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
63 [[M05, M06 1.25 1.22 1.18 1.14 111 1.07 1.03 1.00
64 || MO5,M07 0.400 0.385 0.363 0.343 0.323 0.304 0.285 0.267 0.250 0.233 0.217 0.202
65 [MO5, MQ7 0500 0481 0454 0428 0404 0380 0357 0334 0313 0292 0272 0252
66 |M05, M07 0.788 0.757 0.715 0.675 0.636 0.598 0.562 0.527 0.493 0.460 0.428 0.397
67 |[M05, M07 1.25 1.20 1.14 1.07 1.01 0949 0.892 0.836 0.782 0.730 0.679 0.630
68 |M05, M06 0.400 0.391 0.378 0.365 0.353 0.342 0.331 0.320
69 |MO05, M06 0.500 0.488 0.472 0457 0.442 0427 0413 0.400
70 |MO5, M06 0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
71 [MO5, M06 1.25 1.22 1.18 1.14 111 1.07 1.03 1.00
72 |MO5, M07 0400 0.385 0.363 0.343 0.323 0.304 0.285 0.267 0.250 0.233 0.217 0.202
73 |MO05, M07 0.500 0.481 0.454 0428 0404 0380 0357 0.334 0.313 0.292 0.272 0.252
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
74 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 180 D07
75 |Polyethylene Extruded pipe = SD-3035 PE2708 2.6 180 D08
76 |Polyfthytemne Extruded pipe SF-71% PEZ708 20 40 DO%
77 |Polygthylene Extruded pipe  SF-714 PE2708 2.6 140 D05
78 |Polygthylene Extruded pipe  SF-714 PE2708 2.6 140 D07
79 |Polygthylene Extruded pipe  SF-714 PE2708 2.6 140 D08
80 [Polygthylene Extruded pipe  SF-714 PE2708 2.6 180Q D04
81 |Polypthylene Extruded pipe = SF-714 PE2708 2.6 180 D05
82 |Polypthylene Extruded pipe = SF-714 PE2708 2.6 180 D07
83 |Polypthylene Extruded pipe = SF-714 PE2708 2.6 180 D08
84 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D04
85 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D05
86 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D06
87 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D08
88 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D04
89 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D05
90 |Polypthylene Extruded pipe = SD-2239 PE3608 3.0 140 D06
91 |Polygthylene Extruded pipe = SD-2239 PE3608 3.0 140 D08
92 |Polypthylene Extruded pipe = SD-2239 PE4608 3.0 140 D04
93 | Polypthylene Extruded pipe = SD-2239 PE4608 3.0 140 D05
94 |Polypthylene Extruded pipe =~ SD-2239 PE4608 3.0 140 D06
95 [Polypthylene Extruded pipe = SD-2239 PE4608 3.0 140 D08
96 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D04
97 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D05
98 |Polypthylene Extruded pipe . SD-2239 PE4710 3.0 140 D07
99 (Polypthylene Extruded pipe~“-SD-2239 PE4710 3.0 140 D08
100 |Polypthylene Extruded\pipe = SD-2239 PE4710 3.0 140 D04
101 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D05
102 |Polypthylene Extruded pipe  SD-2239 PE4710 3.0 140 D07
103 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D08
104 |Polypthylenie Extruded pipe = SD-2239 PE4710 3.0 180 D04
105 |Polygthylene Extruded pipe SD-2239 PE4710 3.0 180 D05
106 |Polyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D07
107 |Polyethylene Extruded pipe = SD-2239 PE4710 3.0 180 D08
108 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D04
109 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D05
110 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D07
111 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D08
112 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D04
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line
No. Notes 73 80 20 100 110 120 130 140 150 160 170 180
74 |MO05, M07 0.788 0.757 0.715 0.675 0.636 0.598 0.562 0.527 0.493 0460 0.428 0.397
75 |MO05, M07 1.25 1.20 1.14 1.07 1.01 0949 0.892 0.836 0.782 0.730 0.679 0.630
76 [[MO0G, MO8 0400 0391 0.378 0.365 0.353 0342 0.3310.320
77 ||M06, M08 0.500 0.488 0.472 0.457 0.442 0.427 0413 0.400
78 ||[M06, M08 0.788 0.769 0.744 0.719 0.696 0.673 0.651 0.630
79 ||[M06, M08 1.25 1.22 1.18 1.14 111 1.07 1.03 1.00
80 [[M07, M08 0.400 0.385 0.363 0.343 0.323 0.304 0.285 0.267 0.250 0.233 0.21%Z 0.202
81 [[M07, M08 0.500 0.481 0.454 0.428 0404 0380 0357 0.334 0.313 0.292 0272 0.252
82 [[M07, M08 0.788 0.757 0.715 0.675 0.636 0.598 0.562 0.527 0.493 0.460°, 0428 0.397
83 [[M07, M08 1.25 1.20 1.14 1.07 1.01 0949 0.892 0.836 0.782 0:Z30." 0.679 0.630
84 ||M05, M09 0.512 0.482 0.441 0401 0.363 0.326 0.291 0.256
85 ||[M05, M09 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320
86 ||[M05, M09 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400
87 || M05, M09 1.60 1.51 1.38 1.26 1.14 1.02 0.908 0:800
88 [[M05, M10 0.512 0.490 0.459 0.429 0.400 0.373 0.346\0.320
89 [[M05, M10 0.640 0.612 0.574 0.536 0.500 0.466 0432 0.400
90 [[MO5, M10 0.800 0.765 0.717 0.670 0.626 0.582.4.0.540 0.500
91 [|M05, M10 1.60 1.53 1.43 134 1.25 1,17 1.08 1.00
92 [[M05, M10 0.512 0.490 0.459 0.429 0.400~10.373 0.346 0.320
93 [[MO05, M10 0.640 0.612 0.574 0.536 500 0.466 0.432 0.400
94 [[MO5, M10 0.800 0.765 0.717 0.670-.0.626 0.582 0.540 0.500
95 [[M05, M10 1.60 1.53 1.43 r34> 1.25 1.17 1.08 1.00
96 [[MO5, M11 0.512 0.482 0441v 0401 0.363 0.326 0.291 0.256
97 [[MO5, M11 0.640 0.603.%0.551 0.502 0.454 0.408 0.363 0.320
98 [[MO05, M11 1.01 0,949-70.868 0.790 0.715 0.642 0.572 0.504
99 [[MO5, M11 1.60 1,51 1.38 1.26 1.14  1.02 0.908 0.800
100 ||M05, M12 0.512” 0.490 0.459 0.429 0.400 0.373 0.346 0.320
101 [[MO5, M12 0:640 0.612 0.574 0.536 0.500 0.466 0.432 0.400
102 [[MO5, M12 1.00 0964 0.903 0.845 0.788 0.734 0.681 0.630
103 [[MO5, M12 1.60 1.53 1.43 134 1.25 1.17 1.08 1.00
104 | M05;M13 0.512 0.492 0.465 0.438 0413 0388 0364 0.341 0.319 0.297 0.276 0.256
105 |[M05, M13 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
106 [MO05, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
107 {MO05, M13 1.60 1.54 145 1.37 1.29 1.21 1.14 1.07 0996 0.929 0.863 0.800
108 (M08, M11 0.512 0482 0.441 0401 0363 0.326 0.291 0.256
109 |M08, M11 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320
110 |M08, M11 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504
111 (M08, M11 1.60 1.51 1.38 1.26 1.14 1.02 0.908 0.800
112 |M08, M12 0.512 0.490 0.459 0.429 0400 0.373 0.346 0.320
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
113 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D05
114 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D07
115 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D08
116 |Polypthylene Extruded pipe  SD-2513 PE4710 3.0 180 D04
117 |Polygthylene Extruded pipe = SD-2513 PE4710 3.0 180 D05
118 |Polygthylene Extruded pipe = SD-2513 PE4710 3.0 180 D07
119 |Polygthylene Extruded pipe = SD-2513 PE4710 3.0 180 D08
120 |Polygthylene Extruded tube = SD-2737 PE3608 3.0 140 D04
121 |Polygthylene Extruded tube  SD-2737 PE3608 3.0 140 D05
122 |Polygthylene Extruded tube  SD-2737 PE3608 3.0 140 D06
123 |Polygthylene Extruded tube SD-2737 PE3608 30 140 D08
124 |Polygthylene Extruded tube = SD-2737 PE3608 3.0 140 D04
125 |Polygthylene Extruded tube = SD-2737 PE3608 3.0 140 D05
126 |Polypthylene Extruded tube  SD-2737 PE3608 3.0 140 D06
127 |Polygthylene Extruded tube = SD-2737 PE3608 3.0 140 D08
128 |Polygthylene Extruded tube = SD-2737 PE4608 3.0 140 D04
129 |Polygthylene Extruded tube = SD-2737 PE4608 3.0 140 D05
130 |Polygthylene Extruded tube = SD-2737 PE4608 3.0 140 D06
131 |Polypthylene Extruded tube ~ SD-2737 PE4608 3.0 140 D08
132 |Polygthylene Extruded tube SD-2737 PE4710 3.0 140 D04
133 |Polygthylene Extruded tube = SD-2737 PE4710 3.0 140 D05
134 |Polygthylene Extruded tube = SD-2737 PE4710 3.0 140 D07
135 |Polygthylene Extruded tube = SD-2737 PE4710 3.0 140 D08
136 |Polygthylene Extruded tube SD-2737 PE4710 3.0 140 D04
137 |Polypthylene Extruded tube.\_SD-2737 PE4710 3.0 140 D05
138 |Polygthylene Extruded tube- SD-2737 PE4710 3.0 140 D07
139 |Polygthylene Extruded\tuibe = SD-2737 PE4710 3.0 140 D08
140 |Polygthylene Extruded tube = SD-2737 PE4710 3.0 180 D04
141 |Polygthylene Extruded tube SD-2737 PE4710 3.0 180 D05
142 |Polypthylene Extruded tube = SD-2737 PE4710 3.0 180 D07
143 |Polygthylene Extruded tube = SD-2737 PE4710 3.0 180 D08
144 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D04
145 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D05
146 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D06
147 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D08
148 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D04
149 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D05
150 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D06
151 |Polyethylene Extruded pipe = SD-3035 PE3608 3.0 140 D08
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 920 100 110 120 130 140 150 160 170 180
113 |M08, M12 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

114 |M08, M12 1.00 0964 0903 0.845 0.788 0.734 0.681 0.630

115 |M08, M12 1.60 153 143 134 125 117 1.08 1.00

116 | M08, M13 0.512 0.492 0.465 0438 0413 0.388 0.364 0.341 0319 0.297 0.276 0.256
117 M08, M13 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
118 ||M08, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0504
119 M08, M13 1.60 154 145 137 129 121 114 1.07 0996 0.929 0.863 ‘0,800
120 [|M05, M09 0.512 0482 0.441 0401 0.363 0.326 0.291 0.256

121 ||\M05, M09 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

122 [|M05, M09 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400

123 ||M05, M09 1.60 151 138 126 114 1.02 0908 0.800

124 |M05, M10 0.512 0.490 0.459 0.429 0400 0.373 0.346 0.320

125 [|M05, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

126 || M05, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0500

127 [|M05, M10 1.60 153 143 134 125 117 1.08 1.00

128 ||M05, M10 0.512 0.490 0.459 0.429 0.400 0.373.~0346 0.320

129 [|M05, M10 0.640 0.612 0.574 0.536 0.500 0.466 ~0.432 0.400

130 [|M05, M10 0.800 0.765 0.717 0.670 0.626. 0582 0.540 0.500

131 ||MO05, M10 1.60 153 143 134 1253117 1.08 1.00

132 ||M05, M11 0.512 0.482 0.441 0.401N\.0.363 0.326 0.291 0.256

133 ||M05, M11 0.640 0.603 0.551 0.502~ 0.454 0.408 0.363 0.320

134 [|M05, M11 1.01 0949 0.868, 0790 0.715 0.642 0.572 0.504

135 ||M05, M11 1.60 151 138N 126 114 1.02 0908 0.800

136 || M05, M12 0.512 0.490._/0.459 0.429 0.400 0.373 0.346 0.320

137 || M05, M12 0.640 0612 0.574 0.536 0.500 0.466 0.432 0.400

138 ||MO05, M12 1.00~~0.964 0.903 0.845 0.788 0.734 0.681 0.630

139 [|MO5, M12 1.60.Y 153 143 134 125 117 1.08 1.00

140 [|MO5, M13 0.512 0.492 0465 0438 0413 0.388 0.364 0.341 0.319 0.297 0.276 0.256
141 || M05, M13 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
142 [|M05, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
143 [[M05;yM13 1.60 154 145 137 129 121 114 1.07 0996 0.929 0.863 0.800
144 |MO05, M09 0.512 0482 0441 0401 0363 0.326 0.291 0.256

145 |MO05, M09 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

146 |MO05, M09 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400

147 |MO05, M09 1.60 151 138 126 114 1.02 0908 0.800

148 |MO05, M10 0.512 0.490 0.459 0429 0400 0.373 0.346 0.320

149 |MO05, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

150 |MO05, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500

151 |MO05, M10 1.60 153 143 134 125 117 1.08 1.00
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
152 |Polyethylene Extruded pipe = SD-3035 PE4608 3.0 140 D04
153 |Polyethylene Extruded pipe = SD-3035 PE4608 3.0 140 D05
154 |Polyethylene Extruded pipe = SD-3035 PE4608 3.0 140 D06
155 |Polygthylene Extruded pipe = SD-3035 PE4608 3.0 140 D08
156 |Polygthylene Extruded pipe  SD-3035 PE4710 3.0 140 D04
157 |Polygthylene Extruded pipe = SD-3035 PE4710 3.0 140 D05
158 |Polygthylene Extruded pipe = SD-3035 PE4710 3.0 140 D07
159 |Polypthylene Extruded pipe =~ SD-3035 PE4710 3.0 140 D08
160 |Polygthylene Extruded pipe = SD-3035 PE4710 3.0 140 D04
161 |Polygthylene Extruded pipe = SD-3035 PE4710 3.0 140 D05
162 |Polygthylene Extruded pipe = SD-3035 PE4710 310 140 D07
163 |Polygthylene Extruded pipe = SD-3035 PE4710 3.0 140 D08
164 |Polypthylene Extruded pipe =~ SD-3035 PE4710 3.0 180 D04
165 |Polygthylene Extruded pipe =~ SD-3035 PE4710 3.0 180 D05
166 |Polypthylene Extruded pipe = SD-3035 PE4710 3.0 180 D07
167 |Polypthylene Extruded pipe = SD-3035 PE4710 3.0 180 D08
168 |Polygthylene Extruded pipe = SF-714 PE3608 3.0 140 D04
169 |Polygthylene Extruded pipe = SF-714 PE3608 3.0 140 D05
170 |Polypthylene Extruded pipe = SF-714 PE3608 3.0 140 D06
171 |Polypthylene Extruded pipe  SF-714 PE3608 3.0 140 D08
172 |Polygthylene Extruded pipe  SF-714 PE3608 3.0 140 D04
173 |Polygthylene Extruded pipe  SF-714 PE3608 3.0 140 D05
174 |Polygthylene Extruded pipe = SF-714 PE3608 3.0 140 D06
175 |Polygthylene Extruded pipe = SF-714 PE3608 3.0 140 D08
176 |Polypthylene Extruded pipe.\_SF-714 PE4608 3.0 140 D04
177 |Polygthylene Extruded pipe- SF-714 PE4608 3.0 140 D05
178 |Polygthylene Extruded\pipe  SF-714 PE4608 3.0 140 D06
179 |Polygthylene Extruded pipe = SF-714 PE4608 3.0 140 D08
180 |Polygthylene Extruded pipe  SF-714 PE4710 3.0 140 D04
181 |Polygthylene Extruded pipe  SF-714 PE4710 3.0 140 D05
182 |Polygthylene Extruded pipe = SF-714 PE4710 3.0 140 D07
183 |Polybthylene Extruded pipe— SE-714. PE4710Q 30 140 DOg
184 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 140 D04
185 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 140 D05
186 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 140 D07
187 |Polyethylene Extruded pipe = SF-714 PE4710 3.0 140 D08
188 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 180 D04
189 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 180 D05
190 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 180 D07
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 920 100 110 120 130 140 150 160 170 180 190 200
152 |MO05, M10 0.512 0.490 0.459 0.429 0400 0.373 0.346 0.320

153 |MO05, M10 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

154 |MO05, M10 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500

155 [|M05, M10 1.60 153 143 134 125 117 1.08 1.00

156 [|M05, M11 0.512 0.482 0.441 0401 0.363 0.326 0.291 0.256

157 [|M05, M11 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

158 [|M05, M11 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504

159 [|M05, M11 1.60 151 138 126 114 1.02 0908 0.800

160 || M05, M12 0.512 0.490 0.459 0.429 0400 0.373 0.346 0.320

161 [|M05, M12 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

162 [|M05, M12 1.00 0964 0.903 0.845 0.788 0.734 0.681 0.630

163 [|[M05, M12 1.60 153 143 134 125 117 1.08 1.00

164 [[M05, M13 0.512 0492 0.465 0438 0413 0.388 0.364 0.341,40.319 0.297 0.276 0.256
165 [[M05, M13 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0426 0.398 0.371 0.345 0.320
166 [|M05, M13 1.01 0969 0915 0.863 0.812 0.764 0.717-\0.671 0.627 0.585 0.544 0.504
167 [[M05, M13 1.60 154 145 137 129 121 114 1.07 0996 0.929 0.863 0.800
168 [|M08, M09 0.512 0.482 0.441 0401 0.363 0.326 ¥0.291 0.256

169 M08, M09 0.640 0.603 0.551 0.502 0.454. 0$408 0.363 0.320

170 M08, M09 0.800 0.754 0.689 0.627 0.567~30.510 0.454 0.400

171 [|M08, M09 1.60 151 138 126 k14’ 1.02 0908 0.800

172 [|M08, M10 0.512 0.490 0.459 0429~ 0.400 0.373 0.346 0.320

173 |M08, M10 0.640 0.612 0.574, 0:536 0.500 0.466 0.432 0.400

174 [|M08, M10 0.800 0.765 0717 0.670 0.626 0.582 0.540 0.500

175 ||M08, M10 1.60 153 (143 134 125 117 1.08 1.00

176 | M08, M10 0.512 0490 0.459 0.429 0400 0.373 0.346 0.320

177 [|M08, M10 0.640~0.612 0.574 0.536 0.500 0.466 0.432 0.400

178 [|[M08, M10 0.800” 0.765 0.717 0.670 0.626 0.582 0.540 0.500

179 M08, M10 60 153 143 134 125 117 1.08 1.00

180 [|M08, M14 0.512 0.482 0441 0401 0.363 0.326 0.291 0.256

181 [[M08, M1 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

182 [|M08,.M11 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504

183 M08, M11 160 151 138 126 114 102 0908 0800

184 |M08, M12 0.512 0.490 0.459 0429 0400 0.373 0.346 0.320

185 |M08, M12 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

186 |M08, M12 1.00 0964 0903 0.845 0.788 0.734 0.681 0.630

187 |M08, M12 1.60 153 143 134 125 117 1.08 1.00

188 |{M08, M13 0.512 0.492 0.465 0438 0413 0.388 0.364 0.341 0.319 0.297 0.276 0.256
189 |M08, M13 0.640 0.615 0.581 0.548 0.516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
190 |M08, M13 1.01 0969 0915 0.863 0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
191 |Polyethylene Extruded pipe  SF-714 PE4710 3.0 180 D08
192 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D04
193 |Polypthylene Extruded pipe  SF-2619 PE3608 3.0 140 D05
194 |Polypthylene Extruded pipe  SF-2619 PE3608 3.0 140 D06
195 |Polygthylene Extruded pipe  SF-2619 PE3608 3.0 140 D08
196 |Polypthylene Extruded pipe = SF-2619 PE3608 3.0 140 D04
197 |Polypthylene Extruded pipe = SF-2619 PE3608 3.0 140 D05
198 |Polypthylene Extruded pipe = SF-2619 PE3608 3.0 140 D06
199 |Polypthylene Extruded pipe  SF-2619 PE3608 3.0 140 D08
200 |Polygthylene Extruded pipe SF-2619 PE4710 30 140 D04
201 [Polygthylene Extruded pipe  SF-2619 PE4710 3.0 140 D05
202 [Polypthylene Extruded pipe  SF-2619 PE4710 3.0 140 D07
203 [Polygthylene Extruded pipe  SF-2619 PE4710 3.0 140 D08
204 [Polypthylene Extruded pipe  SF-2619 PE4710 3.0 140 D04
205 |Polygthylene Extruded pipe  SF-2619 PE4710 3.0 140 D05
206 |Polypthylene Extruded pipe = SF-2619 PE4710 3.0 140 D07
207 |Polypthylene Extruded pipe = SF-2619 PE4710 3.0 140 D08
208 [Polypthylene Extruded pipe  SF-2619 PE4710 3.0 180 D04
209 |Polypthylene Extruded pipe  SF-2619 PE4710 3.0 180 D05
210 |Polygthylene Extruded pipe SF-2619 PE4710 3.0 180 D07
211 |Polygthylene Extruded pipe  SF-2619 PE4710 3.0 180 D08
212 |PVC Extruded pipe = SD-1785 PVC2110 Co1 6.0 140 D01
213 [PVC Extruded pipe ~ SD-1785 PV(C2110 co1 6.0 140 D02
214 |PVC Extruded pipe SD-1785 PVC2110 Cco1 6.0 140 D03
215 |PVC Extruded pipe~/ SD-1785 pPVC2112 Co1 6.0 140 D01
216 |PVC Extruded\pipe = SD-1785 pPvC2112 Co1 6.0 140 D02
217 (PVC Extruded pipe = SD-1785 PVC2112 co1 6.0 140 D03
218 |PVC Extruded pipe SD-1785 PVC2116 Co1 6.0 140 D01
219 |PVC Extruded pipe =~ SD-1785 PVC2116 Co1 6.0 140 D02
220 |PVC Extruded pipe = SD-1785 PVC2116 Co1 6.0 140 D03
221 |pPVC Extruded pipe SD-1785 PVC2120 Cco1 6.0 140 D01
222 |PVC Extruded pipe ~ SD-1785 PVC2120 Co01 6.0 140 D02
223 |PVC Extruded pipe SD-1785 PVC2120 Cco1 6.0 140 D03
224 (PVC Extruded tube  SD-2241 PVC2110 co1 6.0 140 D01
225 [PVC Extruded tube  SD-2241 PV(C2110 co1 6.0 140 D02
226 |PVC Extruded tube SD-2241 PVC2110 co01 6.0 140 D03
227 |PVC Extruded tube  SD-2241 PVC2112 Co1 6.0 140 D01
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 20 100 110 120 130 140 150 160 170 180
191 |MO08, M13 1.60 1.54 1.45 1.37 1.29 1.21 1.14 1.07 0996 0.929 0.863 0.800
192 |M09, M14 0.512 0482 0.441 0401 0363 0.326 0.291 0.256

193 [[M09, M14 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

194 [[M09, M14 0.800 0.754 0.689 0.627 0.567 0.510 0.454 0.400

195 || M09, M14 1.60 1.51 1.38 1.26 1.14 1.02 0.908 0.800

196 |M10, M14 0.512 0.490 0.459 0.429 0400 0.373 0346 0.320

197 |M10, M14 0.640 0.612 0.574 0.536 0.500 0.466 0.432 0.400

198 | M10, M14 0.800 0.765 0.717 0.670 0.626 0.582 0.540 0.500

199 [[M10, M14 1.60 1.53 1.43 1.34 1.25 1.17 1.08 1.00

200 ||M11, M14 0.512 0.482 0.441 0.401 0.363 0.326 0.291 0.256

201 ||M11, M14 0.640 0.603 0.551 0.502 0.454 0.408 0.363 0.320

202 ||M11, M14 1.01 0949 0.868 0.790 0.715 0.642 0.572 0.504

203 ||M11, M14 1.60 1.51 1.38 1.26 1.14 1.02 0.908 0.800

204 |M12, M14 0.512 0490 0.459 0.429 0400 0.373 0.346:0.320

205 ||M12, M14 0.640 0.612 0.574 0.536 0.500 0.466 0.432% 0.400

206 |M12, M14 1.00 0.964 0.903 0.845 0.788 0.734.,0:681 0.630

207 |M12, M14 1.60 1.53 1.43 1.34 1.25 1.17% 1.08 1.00

208 |M13, M14 0.512 0.492 0.465 0438 04130388 0.364 0.341 0.319 0.297 0.276 0.256
209 ||M13, M14 0.640 0.615 0.581 0.548 0,516 0.485 0.455 0.426 0.398 0.371 0.345 0.320
210 ||M13, M14 1.01 0969 0915 0.863\-0.812 0.764 0.717 0.671 0.627 0.585 0.544 0.504
211 ||M13, M14 1.60 1.54 1.45 1.37 1.29 1.21 1.14 1.07 0996 0.929 0.863 0.800
212 ||M15 0.800 0.704 0600, 0.496 0.400 0.320 0.240 0.176

213 |M15 1.00 0.880 (0.750 0.620 0.500 0.400 0.300 0.220

214 |M15 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

215 ||M16 1.00~,~0.880 0.750 0.620 0.500 0.400 0.300 0.220

216 |M16 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.275

217 |M16 2:50 2.20 1.88 1.55 1.25 1.00 0.750 0.550

218 |M17 1.28 1.13 0960 0.794 0.640 0.512 0.384 0.282

219 |M17 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352

220 || M17 3.20 2.82 2.40 1.98 1.60 1.28 0960 0.704

221 |M18 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352

222 |M18 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

223 |M18 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

224 |M15 0.800 0.704 0.600 0.496 0.400 0.320 0.240 0.176

225 |M15 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220

226 |M15 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

227 |M16 1.00 0.880 0.750 0.620 0.500 0.400 0.300 0.220
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade  Code Notes ksi °F Factor
228 [PVC Extruded tube  SD-2241 PV(C2112 co1 6.0 140 D02
229 (PVC Extruded tube  SD-2241 PVC2112 co1 6.0 140 D03
230 |PVC Extruded tube SD-2241 PVC2116 Co1 6.0 140 D01
231 |PVC Extruded tube  SD-2241 PVC2116 co1 6.0 140 D02
232 [PVC Extruded tube  SD-2241 PVC2116 Cco1 6.0 140 Dp3
233 [PVC Extruded tube  SD-2241 PV(C2120 co1 6.0 140 D01
234 |PVC Extruded tube  SD-2241 PVC2120 co1 6.0 140 D02
235 |PVC Extruded tube SD-2241 PVC2120 Co1 6.0 140 D03
236 [PVC Extruded pipe = SD-1785 PVC1120 co1 7.0 140 D01
237 |PVC Extruded pipe =~ SD-1785 PVC1120 co1 7.0 140 D02
238 [PVC Extruded pipe = SD-1785 PVC1120 co1 7.0 140 D03
239 |PVC Extruded pipe SD-1785 PVC1220 Co1 7.0 140 D01
240 [PVC Extruded pipe = SD-1785 PVC1220 CO1 7.0 140 D02
241 (PVC Extruded pipe = SD-1785 PVC1220 Co1 7.0 140 D03
242 |PVC Extruded pipe SD-2241 PVC1120 Co1 7.0 140 D01
243 |PVC Extruded pipe SD-2241 PVC1120 Cco1 7.0 140 D02
244 |PVC Extruded pipe  SD-2241 PVC1120 co1 7.0 140 D03
245 [PVC Extruded pipe = SD-2241 PV€1220 co1 7.0 140 D01
246 |PVC Extruded pipe SD-2241 PVC1220 Cco1 7.0 140 D02
247 |PVC Extruded pipe SD-2241 PVC1220 Cco1 7.0 140 D03
248 [PVC Extruded pipe  SF-1483 PVCO 1135 co1 7.0 130 D01
249 (PVC Extruded pipe _ SE-1483 PVCO 1135 co1 7.0 130 D02
250 [PVC Extruded pipe-\_SF-1483 PVCO 1135 co1 7.0 130 D03
251 |pVC Extruded\pipe SF-1483 PVCO 1135 Co1 11.1 130 D01
252 [PVC Extruded pipe = SF-1483 PVCO 1135 co1 11.1 130 D02
253 [PVC Extruded pipe  SF-1483 PVCO 1135 co1 11.1 130 D03
254 |PVDF Extruded pipe SF-1673 PVDF 2020 6.5 200 D02
255 [PVDF Extruded pipe  SF-1673 PVDF 2020 6.5 200 D03
256 |PVDE Extrudedpip SE1673 PVDE 2025 7 200 DO2Z
257 |PVDF Extruded pipe  SF-1673 PVDF 2025 7.7 200 D03
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Table 1-1-1

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. Notes 73 80 20 100 110 120 130 140 150 160 170 180 190 200
228 |M16 1.25 1.10 0938 0.775 0.625 0.500 0.375 0.275

229 |M16 2.50 2.20 1.88 1.55 1.25 1.00 0.750 0.550

230 ||M17 1.28 1.13 0960 0.794 0.640 0.512 0.384 0.282

231 | M17 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352

232 ||M17 3.20 2.82 2.40 1.98 1.60 1.28 0.960 0.704

233 ||M18 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352

234 | M18 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

235||M18 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

236 ||M19 1.60 1.41 1.20 0.992 0.800 0.640 0.480 0.352

237 ||M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

238 ||M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

239 ||M19 1.60 1.41 1.20 0.992 0.800 0.640 0.480 07352

240 ||M19 2.00 1.76 1.50 1.24 1.00 0.800 0.600%:0.440

241 ||M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

242 |M19 1.60 1.41 1.20 0.992 0.800 0.640%'0.480 0.352

243 ||M19 2.00 1.76 1.50 1.24 1.00 0;800 0.600 0.440

244 |M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

245 ||M19 1.60 1.41 1.20 0.992\-0.800 0.640 0.480 0.352

246 |M19 2.00 1.76 1.50 124 1.00 0.800 0.600 0.440

247 ||M19 4.00 3.52 3.00 248  2.00 1.60 1.20 0.880

248 ||M20, M21 1.60 1.41 1.20 0.992 0.800 0.640 0.480

249 ||M20, M21 2.00 1.76 1.50 1.24 1.00 0.800 0.600

250 ||M20, M21 4.00 352 3.00 248  2.00 1.60 1.20

251 ||M20, M22 2847 250 2.13 1.76 1.42 1.14 0.852

252 ||M20, M22 355 3.12 2.66 2.20 1.78 1.42 1.07

253 ||M20, M22 7.10 6.25 5.33 440 3.55 284 213

254 ||M23 2.00 1.91 1.78 1.66 1.54 1.42 1.31 1.20 1.10 0.997 0.900 0.805 0.714| 0.625
255 ||M23 4.00 3.82 3.56 3.31 3.07 284 2.62 2.40 2.20  2.00 1.80 1.61 143 1.25
256 LM24 2-50 240—227 213 2-01 189 177 165 154 144 133 123 1314 1.04
257 |M24 5.00 4.80 4.53 427  4.02 3.77 3.53 3.31 309 287 266 246 227 2.08
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a)

(b)

NOTE: (1)| Multiply ksi by 1,000 to obtain psi.
CONSTRU(QTION CODE NOTES (ASME NM.1):

Co1

Cc02

DESIGN FACTOR NOTES (ASME NM.1):

D01

D02

D03

D04

D05

D06

D07

D08

MATERIAL NOTES:
M01 Matgrial shall have a

MO02 Matgrial shall‘Have a

The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

The fo]lowing abbreviations are used: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyethylene: PVC = poly(vinyl chloride);
and PYDF = poly(vinylidene fluoride).

C¢mpounding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. Whilethese different |ngre-
dipnts do notimpact the allowable stress values provided in this Table, they can influence the acceptability of theyarieus joining methods
allowed by ASME NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining-method to be used shall
bd approved by the piping component manufacturer.
Cyoss-linking method may vary between material manufacturers for the same grade of PEX. While thesé'different methods do not ifnpact
hle allowable stress values provided in this Table, they can influence the acceptability of the variousjoining methods allowed by ASME
NM.1.In addition to the material and joining requirements set forth in ASME NM.1, the joining methdd'to be used shall be approved by the
piping component manufacturer.

=3

The allowable stress values are based on the hydrostatic design basis (HDB) as determined in accordance with ASTM D2837 multjplied
by a design factor (DF) of 0.40.
The allowable stress values are based on the hydrostatic design basis (HDB) as\determined in accordance with ASTM D2837 multjplied
by a design factor (DF) of 0.50.
The allowable stress values are based on the hydrostatic design basis (HDB) as determined in accordance with ASTM D2837 multjplied
by a design factor (DF) of 1.0. These values are only to be used when the DF is incorporated in the construction code equatjons.

The allowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
0.p2.
The allowable stress values are based on the hydrostatic designbasis (HDB) as identified in PPI TR-4 multiplied by a design factor (DF) of
0.§0.
The allowable stress values are based on the hydrostati¢-design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
0.p0.
The allowable stress values are based on the hydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
0.p3.
The allowable stress values are based on thehydrostatic design basis (HDB) as identified in PPI TR-4 multiplied by a design factor (PF) of
1.p. These values are only to be used when the DF is incorporated in the construction code equations.

(a) minimum impact resistaneeof 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 360,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection.temperature under load of 212°F at a load of 264 psi in accordance with ASTM D648

(d) pverage extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 2,000 psi at 73°F and 500 psi at 180°F in accordance with ASTM D2837

(a) minimGmiimpact resistance of 1.5 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 360,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 212°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psi at 180°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 2,000 psi at 73°F and 625 psi at 180°F in accordance with ASTM D2837

M03 Material shall have a

(a) classification of Group 3, Class 2, and Grade 3, in accordance with ASTM D4066.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min £10% at 23°C + 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min +50% at 23°C + 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)

(f) hydrostatic design basis (HDB) of 2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.

(g) hydrostatic design stress (HDS) of 1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.
MO04 Material shall have a

(a) classification of Group 3, Class 2, and Grade 3 in accordance with ASTM D4066.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing

shall be 50 mm/min +10% at 23°C + 2°C and 50% % 5% relative humidity.
(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
i i in £50% at 23°C + 2°C and 50% + 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3:17mm width,
d a notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3,17 njm in width.
(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.
MO5 [Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, nataral with UV sfabilizer, or
colored with UV stabilizer.
MO6 [Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type [V-tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa_ and 80°C in air
(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordanc€ with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837,PPI TR-3, and PPI TR-4
MO7 [Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at[73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM EI473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at. 180°F in accordance with ASTM D2837, PPI TR-3, and |PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance-with ASTM D2837, PPI TR-3, and PPI TR-4
MO8 [Material shall have a carbon black percentage of 2% to 3% in accordaice with ASTM D4218 or ASTM D1603, or colored with UY stabilizer.
MO9 [Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM'D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in adcordance with ASTM D638, using a Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi-at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and [PPI TR-4
(f) hydrostatic design stress (HDS) of 800 pgsi“at.73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M10 [Material shall have a
(a) thermal stability of over 428°F in a&eordance with ASTM D3350
(b) maximum brittleness temperature 9f*-76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at[73°F
(d) slow crack growth resistance.of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stréss(HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M11 [Material shall have a
(a) thermal stability. of\over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrgstatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and |PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M12 [Matérial shall have a
(@)~thermal stability of over 428°F in accordance with ASTM D3350

0. tan e £ 7eon 2 rdan JALL ASTM D746
P - wH R

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M13 Material shall have a
(a) thermal stability of over 428°F in accordance with ASTM D3350
(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
M14 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)

M15 Material shall have a

(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837

M16

M17

M18

M19

M20

M21
M22
M23

M24

M25

M26

M27

Mate,

ial shall have a

(a)
(b)
(c)
(@)
(e)
1
Mate
(a)
(b)
(c)
(d)
(e)
0}
Mate]
(a)
(b)
(c)
(d)
(e)
1
Mate
(a)
(b)
(©)
(d)
(e)
0]
Mat¢]
(a)
(b)
(c)
(d)
(e)
0}
Alloy
Allo
Mate
(a)
(b)
(c)
(d)
(e)
0}
Mat¢

(@)

inimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

Ininimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 2,500 psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 1,250 psi at 73°F in accordance with ASTM D2837

rial shall have a

minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

inimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM\D648

hverage extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837

rial shall have a

Iinimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM/D256

Iminimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with"ASTM D638

minimum deflection temperature under load of 140°F at a load of 264 psi in acfordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burning of\under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM\D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

rial shall have a

minimum impact resistance of 0.65 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

inimum modulus of elasticity in tension of 400,000 psi at 73°E in accordance with ASTM D638

minimum deflection temperature under load of 158°F at a load/of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 mm and an average-time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F,in accordance with ASTM D2837

rial shall have a

Ininimum impact resistance of 5.0 ft-lb/in. of potel at 73°F in accordance with ASTM D256

Iminimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

minimum deflection temperature under lead of 140°F at a load of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 1m ‘and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 7,100/ psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) 0f\3,550 psi at 73°F in accordance with ASTM D2837

able stress values apply to the unoriented directions only.

able stress values apply to the oriented direction only.

rial shall have a

Classification of Typeul ihvaccordance with ASME SD-3222

inimum impact registance of 1.5 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

minimum flexural modulus of 190,000 psi at 73°F in accordance with ASTM D790, using Method I

minimum tensile“€longation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
hydrostati¢ design basis (HDB) of 4,000 psi at 73°F and 1,250 psi at 200°F in accordance with ASTM D2837
ydrostatic.design stress (HDS) of 2,000 psi at 73°F and 625 psi at 200°F in accordance with ASTM D2837

rial shall have a

classification of Type II in accordance with ASME SD-3222

(b

‘‘‘‘‘ ma-flascural maadaly £1900000 p 3ot 7200 i rdan JALL i a1
t H t 7 €t

(c) minimum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F

(d) hydrostatic design basis (HDB) of 5,000 psi at 73°F and 1,250 psi at 248°F in accordance with ASTM D2837
(e) hydrostatic design stress (HDS) of 2,500 psi at 73°F and 625 psi at 248°F in accordance with ASTM D2837

The first two digits (XX) of the PEX Type/Grade designation may be any designation permitted by ASTM F2788. They relate to end-use

properties such as oxidation and UV resistance and do not affect strength.

Mate

(@)
(b)

rial shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer. The degree of cross-linking for PEX pipe material shall be within the range from 65% to 89%, inclusive.

PEX cross-linked using peroxides shall have a minimum degree of cross-linking of 70%.
PEX cross-linked using silane compounds shall have a minimum degree of cross-linking of 65%.

(c) PEX cross-linked using electron beam compounds shall have a minimum degree of cross-linking of 65%.

Mate

rial shall have a
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Table 1-1-1
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)

M28

M29

M30

M31

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be
(b) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and
(c) hydrostatic design stress (HDS) of 625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be
(b) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and
(c) hydrostatic design stress (HDS) of 625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

23°C + 2°C.
PPI TR-4.

23°C + 2°C.
PPI TR-4.

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shallbe
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and
(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837,BPI TR-3, and
(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PRI TR-4.

Material shall have a

(a) classification of Group 4, Class 2, and Grade 3 in accordance with ASTM D6779.

shall be 50 mm/min * 10% at 23°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2mm x 12.7 mm x 127 mm test sp
tpsting shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C + 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a testrspecimen with a 12.7-mm depth, a 3.17
dnd a notch radius of 0.25 mm.

(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°E(in accordance with ASTM D2837, PPI TR-3, an

23°C + 2°C.
PPI TR-4.

23°C + 2°C.
PPI TR-4.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The spedd of testing

cimen. The

mm width,

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648;using an unannealed test specimen 3.17 nm in width.

PPI TR-4.

(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F i accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials
Minimum Maximum
ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit,
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Notes
1 CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 7.0 200 MO01
2 CPVC Extruded pipe SD-2846 CPVC 4120-06 co1 7.0 200 MO02
3 CPVC Extruded pipe SF-441 CPVC 4120-05 co1 7.0 200 MO1
4 CPVC Extruded pipe SF-441 CPVC 4120-06 Cco1 7.0 200 M62
5 CPVC Extruded pipe SF-442 CPVC 4120-05 co1 7.0 200 MO1
6 CPVC Extruded pipe SF-442 CPVC 4120-06 co1 7.0 200 Mo02
7 PEX Extruded pipe F2788/ PEX XX06 Cc02 3.0 2600 M25,(M26,
F2788M M47
8 PEX Extruded pipe F2788/ PEX XX06 Co2 3.0 180 M25,[M26,
F2788M M48
9 PEX Extruded pipe F2788/ PEX XX08 Co2 3.0 200 M25,[M26,
F2788M M29
10 PEX Extruded pipe F2788/ PEX XX08 €02 3.0 180 M25,[M26,
F2788M 30
11 Polyamide Extruded pipe SF-2945 PA 32312 7.0 180 MO03
12 Polyamide Extruded pipe SF-2945 PA 32316 7.0 180 MO04
13 Polyamide-12 Extruded pipe SF-2785 PA 42316 5.8 180 M31
14 Polyethylene Extruded pipe SD-2239 PE2708 2.6 140 MO05,|M06
15 Polyethylene Extruded pipe SD-2239 PE2708 2.6 180 MO05,|M07
16 Polyethylene Extruded pipe SD-2513 PE2708 2.6 140 MO06,|M08
17 Polyethylene Extruded pipe SD-2513 RE2708 2.6 180 MO07,(M08
18 Polyethylene Extruded tube SD-2737% PE2708 2.6 140 MO05,|M06
19 Polyethylene Extruded tube SD-2737 PE2708 2.6 180 MO05,|M07
20 Polyethylene Extruded pipe SD-3035 PE2708 2.6 140 MO5,|M06
21 Polyethylene Extruded pipe SD-3035 PE2708 2.6 180 MO05,|M07
22 Polyethylene Extruded pipe SF-714 PE2708 2.6 140 MO06,|M08
23 Polyethylene Extruded. pipé SF-714 PE2708 2.6 180 MO07,|M08
24 Polyethylene Extruided pipe SD-2239 PE3608 3.0 140 MO05,|M09
25 Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 MO05,|M10
26 Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 MO08,|M11
27 Polyethylere Extruded pipe SD-2513 PE4710 3.0 140 MO08,|M12
28 Polyethyléné Extruded pipe SD-2513 PE4710 3.0 180 MO08,(M13
29 Polyethylene Extruded tube SD-2737 PE3608 3.0 140 MO05,|M09
30 Potyethytere Extrudedtube SP=2737 PE3668 30 %40 MO5; M10
31 Polyethylene Extruded tube SD-2737 PE4608 3.0 140 MO05, M10
32 Polyethylene Extruded pipe SD-2737 PE4710 3.0 140 MO05, M11
33 Polyethylene Extruded pipe SD-2737 PE4710 3.0 140 MO05, M12
34 Polyethylene Extruded pipe SD-2737 PE4710 3.0 180 MO05, M13
35 Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 MO05, M09
36 Polyethylene Extruded pipe SD-3035 PE3608 3.0 140 MO05, M10
37 Polyethylene Extruded pipe SD-3035 PE4608 3.0 140 MO05, M10
38 Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 MO05, M11
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials

Maximum Allowable Compression Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 920 100 110 120 130 140 150 160 170 180 190 200
1 2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0.481 0.343
2 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781 0.650 0.521
3 2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0.481 0.343
4 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781  0.650y | 0.521

851

2.50 2.36 2.15 1.96 1.77 1.59 1.42 1.25 1.08 0926 0.774 0.625 0.481L" | 0.343
[é 2.50 2.37 2.18 2.00 1.83 1.67 1.51 1.35 1.20 1.06 0918 0.781 ¢ p.650 |0.521

A 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0.500 0.467 0.435 ¢0.403 0.374 |[0.346

9 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0.500 0.467 0435 0.403

A0

1.15 1.11 1.04 0984 0927 0871 0818 0766 0.716 0.667..\0.620 0.575 0.533 |0.492

1d 1.15 1.11 1.04 0984 0927 0.871 0818 0766 0.716 _0.667 0.620 0.575

11 1.56 1.50 1.41 1.32 1.24 1.15 1.08 1.00 0.943 0.888 0.834 0.781
12 1.97 1.89 1.79 1.69 1.59 1.50 1.41 1.32 1.24 1.16 1.08 1.00

13 1.97 1.89 1.79 1.69 1.59 1.50 141 1.33 1.24 1.16 1.08 1.00

14 0.800 0.781 0.756 0.731 0.707 0.684 0.662 ~ 0.640
15 0.800 0.769 0.727 0.686 0.646 0.608 . @571 0.535 0.500 0.467 0.435 0.403
14 0.800 0.781 0.756 0.731  0.707 0.684™ 0.662  0.640
17 0.800 0.769 0.727 0.686 0.646 0608 0.571 0.535 0.500 0.467 0.435 0.403

14 0.800 0.781 0.756  0.731  0.707\-0.684 0.662  0.640
19 0.800 0.769 0.727 0.686 0.646 0.608 0.571 0.535 0.500 0.467 0.435 0.403
2( 0.800 0.781 0.756  0.731 \\0.707 0.684 0.662 0.640
21 0.800 0.769 0.727 0.686" 0.646 0.608 0.571 0.535 0.500 0.467 0.435 0.403
22 0.800 0.781 0.756 10.731 0.707 0.684 0.662  0.640
23 0.800 0.769 0.727._)0.686 0.646 0.608 0.571 0.535 0.500 0.467 0.435 0.403

24 1.00 0.942 ¢ 0.862 0.784 0.709 0.637 0.567 0.500

25 1.00 0.956\.70.896 0.838 0.782 0.728 0.676  0.625

24 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

27 1.15 $.10 1.03 0964 0.899 0837 0.777 0.719
29 1.15 1.11 1.04 0984 0927 0871 0818 0766 0.716 0.667 0.620 0.575

29 ¥00 0942 0862 0.784 0.709 0.637 0567 0.500

30 106 6:956—0:896—0:838—0-782—0-728—0676— 0625

31 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

32 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

33 1.15 1.10 1.03 0964 0.899 0.837 0.777 0.719
34 1.15 1.11 1.04 0984 0927 0871 0818 0.766 0.716 0.667 0.620 0.575

35 1.00 0942 0862 0.784 0.709 0.637 0.567 0.500
36 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625
37 1.00 0956 0.896 0.838 0.782 0728 0.676 0.625
38 1.15 1.08 0991 0902 0816 0.733 0.653 0.575
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)
Minimum Maximum
ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit,
No. Composition Product Form Spec. No. Type/Grade Code Notes ksi °F Notes
39 Polyethylene Extruded pipe SD-3035 PE4710 3.0 140 MO5, M12
40 Polyethylene Extruded pipe SD-3035 PE4710 3.0 180 MO05, M13
41 Potyethytene Extruded pipe SF71% PE3608 3.0 40 MO M09
42 Polyethylene Extruded pipe SF-714 PE3608 3.0 140 M08;|M10
43 Polyethylene Extruded pipe SF-714 PE4608 3.0 140 MO08,(M10
44 Polyethylene Extruded pipe SF-714 PE4710 3.0 140 MO08,|M11
45 Polyethylene Extruded pipe SF-714 PE4710 3.0 140 MO08,|M12
46 Polyethylene Extruded pipe SF-714 PE4710 3.0 180 MO08,|M13
47 Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 MO09,|M14
48 Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 M10,|M14
49 Polyethylene Extruded pipe SF-2619 PE4710 30 140 M11,|M14
50 Polyethylene Extruded pipe SF-2619 PE4710 3.0 140 M12,|M14
51 Polyethylene Extruded pipe SF-2619 PE4710 3.0 180 M13,(M14
52 Polyethylene Extruded pipe SD-2239 PE4608 3.0 140 MO05,|M10
53 Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 MO05,|M11
54 Polyethylene Extruded pipe SD-2239 PE4710 3.0 140 MO05,(M12
55 Polyethylene Extruded pipe SD-2239 PE4710 3.0 180 MO5,{M13
56 PVC Extruded pipe SD-1785 PVC2110 co1 6.0 140 M15
57 pPVC Extruded pipe SD-1785 PVC2112 Cco1 6.0 140 M16
58 pPVC Extruded pipe SD-1785 PVC2116 co1 6.0 140 M17
59 PVC Extruded pipe SD-1785 PVC2120 Cco1 6.0 140 M18
60 PVC Extruded tube SD-2241 PVC2110 co1 6.0 140 M15
61 pPVC Extruded tube SD-2241 pPvC2112 co1 6.0 140 M16
62 PVC Extruded tube SD-2241 PVC2116 Cco1 6.0 140 M17
63 PVC Extruded tube SD-2241 PVC2120 Cco1 6.0 140 M18
64 PVC Exttuded pipe SD-1785 PVC1120 co1 7.0 140 M19
65 pPVC Extruded pipe SD-1785 PVC1220 co1 7.0 140 M19
66 PVC Extruded pipe SD-2241 PVC1120 Cco1 7.0 140 M19
67 PVC Extruded pipe SD-2241 PVC1220 Cco1 7.0 140 M19
68 PVC Extruded pipe SF-1483 PVCO 1135 co1 7.0 130 M20,|M21
69 pPVC Extruded pipe SF-1483 PVCO 1135 co1 11.1 130 M20,|M22
70 PVDF Extruded pipe SF-1673 PVDF 2020 6.5 200 M23
71 PVDF Extruded pipe SF-1673 PVDF 2025 7.7 200 M24
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Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)
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Table 1-1-2

Maximum Allowable Compression Stress, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 920 100 110 120 130 140 150 160 170 180 190 200
39 1.15 1.10 1.03 0964 0.899 0.837 0.777 0.719
40 1.15 1.11 1.04 0984 0927 0871 0818 0766 0.716 0.667 0.620 0.575
41 1700 0942 0862 0784 0.709 0637 0567 0500

42 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

43 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

44 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

45 1.15 1.10 1.03 0964 0.899 0837 0.777 0.719
46 1.15 1.11 1.04 0984 0927 0871 0.818 0.766 0.716 0.667 0.620. \0.575
47 1.00 0942 0862 0.784 0.709 0.637 0.567 0.500

44 1.00 0956 0.896 0.838 0.782 0.728 0.676  0.625

49 1.15 1.08 0991 0902 0816 0.733 0.653 0.575

5( 1.15 1.10 1.03 0964 0.899 0.837 0.777 0.719
51 1.15 1.11 1.04 0984 0927 0871 0.818 0.766 0.716 0.667 0.620 0.575
52 1.00 0956 0.896 0.838 0.782 0.728 0.676 0.625

53 1.15 1.08 0991 0902 0816 0.733 0.653 0575

54 1.15 1.10 1.03 0964 0899 0837 0.777 0,719
55 1.15 1.11 1.04 0984 0927 0871 0.818 '0.766 0.716 0.667 0.620 0.575
54 1.25 1.10 0938 0.775 0.625 0.500 (\O375 0.275

57 1.56 1.38 1.17 0969 0.781 0.625 0.469 0.344

59 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

59 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

60 1.25 1.10 0938 0.775 ¢ 0625 0500 0.375 0.275

61 1.56 1.38 1.17 0.969\" 0.781 0.625 0.469 0.344

62 2.00 1.76 1.50 1.24 1.00 0.800 0.600 0.440

63 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

64 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

65 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

64 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

67 2.50 2.20 1.88 1.55 1.25 1.00 0.750  0.550

64 2.50 2.20 1.88 1.55 1.25 1.00 0.750

69 4A4 391 3.33 2.75 2.22 1.78 1.33

70 2.50 2.38 2.22 2.07 1.92 1.78 1.64 1.50 1.37 1.25 1.13 1.01 0.893 0.781
71 3.13 3.00 2.83 2.67 2.51 2.36 2.21 2.07 1.93 1.79 1.67 1.54 1.42 1.30
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

(b) The fo

lowing abbreviations are used: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyvethylene: PVC = poly(vinyl chl

ide);

and PY
NOTE: (1),

CONSTRU
co1 C
dij
al
bd
Cc02 Cy
h
N

pi

=3

MATERIAL
MO01 Mate
(a)

(b)

(©

(d)

(e)

0]
M02 Mat¢
(@)

(b)

(c)

(d)

(e)
1
M03 Mate
(a)
(b)
shall H
(c)
testing

(d)
and a

(e)

0]

(9)
M04 Mate
(a)
(b)
shall H
(9

/DF = poly(vinylidene fluoride).
Multiply ksi by 1,000 to obtain psi.

TION CODE NOTES (ASME NM.1):

mpounding ingredients may vary between material manufacturers for the same grade of CPVC or PVC. While these' different

ents do notimpactthe allowable stress values provided in this Table, they can influence the acceptability of thewarieus joining me}

owed by ASME NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining-method to be useg
approved by the piping component manufacturer.

oss-linking method may vary between material manufacturers for the same grade of PEX. While thesé'different methods do noti

e allowable stress values provided in this Table, they can influence the acceptability of the variousjoining methods allowed by

M.1.In addition to the material and joining requirements set forth in ASME NM.1, the joining methddto be used shall be approved

ping component manufacturer.

NOTES:

rial shall have a

Ininimum impact resistance of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256

minimum modulus of elasticity in tension of 360,000 psi at 73°F in accordance'with ASTM D638

minimum deflection temperature under load of 212°F at a load of 264 psi“int~accordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burding of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F and 500 psi at, 180°F in accordance with ASTM D2837

ial shall have a

Iminimum impact resistance of 1.5 ft-1b/in. of notch at 73°F._in“accordance with ASTM D256

Ininimum modulus of elasticity in tension of 360,000 psi-at 73°F in accordance with ASTM D638

minimum deflection temperature under load of 212°F at.a’load of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
hydrostatic design basis (HDB) of 4,000 psi at 738°F-and 1,250 psi at 180°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at,73°F and 625 psi at 180°F in accordance with ASTM D2837

ial shall have a

Classification of Group 3, Class 2, and Grade 3 in accordance with ASTM D4066.

ninimum elongation at break of 200% injaccordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of t|
e 50 mm/min £10% at 23°C + 2°C and 50% * 5% relative humidity.

minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specime|
shall be performed with a erosshead speed of 1.3 mm/min +50% at 23°C + 2°C and 50% * 5% relative humidity.

Iminimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm
hotch radius of 0.25 mm>

minimum deflection.teinperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in

hydrostatic design/stress (HDS) of 1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.
rial shall havea

Classificatioh,of Group 3, Class 2, and Grade 3 in accordance with ASTM D4066.

minimtimelongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of t
e 50~mm/min #10% at 23°C + 2°C and 50% * 5% relative humidity.

mininium flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A using a 3.2 mm x 12.7 mm x 127 mm test specime]

ydrostatic design_basis (HDB) of 2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.

ngre-
thods
shall

mpact
NSME
by the

psting
h.The
idth,

idth.

psting

h. The

testing shall be performed with a crosshead speed of 1.3 mm/min #50% at 23°C £ 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.

(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.

MO5 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer.

M06 Mate
(a)
(b)

rial shall have a
thermal stability of over 428°F in accordance with ASTM D3350
maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

26


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

ASME NM.3.3-2022

Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)

MO07

M08
M09

M10

M11

M12

M13

M14
M15

M16

M17

(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

i i ith ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 630 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and [PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored\with UY stabilizer.
Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bat at 2 in./min at|73°F
(d) slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C_imair
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and |PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3,tand/PPI TR-4
Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using=a“Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 100 hr in accordance with ASTM F1473 at’2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in"aecordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTMD2837, PPI TR-3, and PPI TR-4
Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM ‘D746

(c) minimum tensile elongation at break of 400% in accordance with; ASTM D638, using a Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 500 hr in accordance with /ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800:psi at 140°F in accordance with ASTM D2837, PPI TR-3, and |PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in,accordance with ASTM D746

(c) minimum tensile elongation at break of 400%in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistance of over 500~hrin accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi‘at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 15000+psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall have a

(a) thermal stability of over 428°F'in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongatjonyat break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at|73°F
(d) slow crack growth resistarnice of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design dasis”(HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and |PPI TR-4
(f) hydrostatic design\stréss (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
Material shall hay€)a‘carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.
Material shall have*a

(a) minimumdimpact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minithum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimim deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648
(d)(average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e),hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837
Lff) hyr]rncf:xrir r‘pcign stress (HnQ) of 1000 pci at 73°F in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,500 psi at 73°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,250 psi at 73°F in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)

(e) hydrostatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837

M18 Material shall have a

(a) minimum impact resistance of 5.0 ft-1b/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635

M19

M20

M21
M22
M23

M24

M25

M26

M27

M28

M29

M30

(e)
1
Mate]
(@)
(b)
(c)
(d)
(e)
1
Mate
(a)
(b)
(9
(d)
(e)
1
Alloy
Allo
Mat¢
(@)
(b)
(c)
(d)
(e)
1
Mate
(a)
(b)
(©)
(d)
(e)
The
prop
Mate

°F i ith ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

rial shall have a

inimum impact resistance of 0.65 ft-1b/in. of notch at 73°F in accordance with ASTM D256

Ininimum modulus of elasticity in tension of 400,000 psi at 73°F in accordance with ASTM D638

minimum deflection temperature under load of 158°F at a load of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with* ASTM D635
hydrostatic design basis (HDB) of 4,000 psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

ial shall have a

Iminimum impact resistance of 5.0 ft-1b/in. of notch at 73°F in accordance with ASTM D256

Ininimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

hverage extent of burning of under 25 mm and an average time of burning of under 10 sec in‘accordance with ASTM D635
hydrostatic design basis (HDB) of 7,100 psi at 73°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 3,550 psi at 73°F in accordance with ASTM D2837,

able stress values apply to the unoriented directions only.

able stress values apply to the oriented direction only.

rial shall have a

Classification of Type I in accordance with ASME SD-3222

minimum impact resistance of 1.5 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

minimum flexural modulus of 190,000 psi at 73°F in accordance with/ASTM D790, using Method 1

minimum tensile elongation at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
hydrostatic design basis (HDB) of 4,000 psi at 73°F and 1,250 psitat 200°F in accordance with ASTM D2837

ydrostatic design stress (HDS) of 2,000 psi at 73°F and 625'psi/at 200°F in accordance with ASTM D2837

ial shall have a

Classification of Type II in accordance with ASME SD-3222

minimum flexural modulus of 190,000 psi at 73°F in faccordance with ASTM D790, using Method 1

minimum tensile elongation at break of 10% in acordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
hydrostatic design basis (HDB) of 5,000 psi at"73%F and 1,250 psi at 248°F in accordance with ASTM D2837

hydrostatic design stress (HDS) of 2,500 psi, at*73°F and 625 psi at 248°F in accordance with ASTM D2837

irst two digits (XX) of the PEX Type/Grade designation may be any designation permitted by ASTM F2788. They relate to en
prties such as oxidation and UV resistatice and do not affect strength.

rial shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabiliZ

d-use

er, or

coloiled with UV stabilizer. The degree-of cross-linking for PEX pipe material shall be within the range from 65% to 89%, inclusive.

(@)
(b)
(c)
Mat¢]
(@)
(b)
(9
Mate
(a)
(b)
(c)

PEX cross-linked using peroxides’shall have a minimum degree of cross-linking of 70%.

PEX cross-linked using silahe ¢ompounds shall have a minimum degree of cross-linking of 65%.

PEX cross-linked usingélectron beam compounds shall have a minimum degree of cross-linking of 65%.

rial shall have a

minimum elongationat break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C
hydrostatic design jbasis (HDB) of 1,250 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and PPI 1
hydrostatic,design stress (HDS) of 625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

ial shall hdve a

inim@m\elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C
hydrestatic design basis (HDB) of 1,250 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI 1
hydrostatic design stress (HDS) of 625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

= 2°C.
R-4.

i 2°C.
R-4.

Mate

rial shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Mate

rial shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
M31 Material shall have a

(a) classification of Group 4, Class 2, and Grade 3 in accordance with ASTM D6779.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min * 10% at 23°C and 50% * 5% relative humidity.
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Table 1-1-2
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)
(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C = 2°C and 50% * 5% relative humidity.
(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
and a notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials
Minimum  Maximum
Construc- Yield Temperature
Line| Nominal ASME or ASTM tion Strength, Limit, Design
No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
1 [CPVC Extruded pipe  SD-2846 CPVC 4120-05 co1 7.0 200 D01 MO01
2 |CPVC Extruded pipe  SD-2846 CPVC 4120-05 co1 7.0 200 D01 MO01
3 |CPVC Extruded pipe  SD-2846 CPVC 4120-05 co1 7.0 200 D01 MO01
4 |CPV Extruded pipe SD-2846 CPVC 4120-05 Co1 7.0 200 D01 Mol
5 |CPV Extruded pipe = SD-2846 CPVC 4120-05 co1 7.0 200 D01 MOT
6 |CPV Extruded pipe  SD-2846 CPVC 4120-05 co1 7.0 200 D01 Mo01
7 |CPV Extruded pipe =~ SD-2846 CPVC 4120-06 co1 7.0 200 D01 M02
8 |CPV Extruded pipe SD-2846 CPVC 4120-06 Co1 7.0 200 D01 MO02
9 |CPVI Extruded pipe ~ SD-2846 CPVC 4120-06 co1 7.0 200 D01 MO02
10 |CPVI Extruded pipe SD-2846 CPVC 4120-06 Co1 7.0 200 D01 MO02
11 |CPV! Extruded pipe  SD-2846 CPVC 4120-06 co1 7.0 200 D01 MO02
12 |CPV! Extruded pipe  SD-2846 CPVC 4120-06 co1 7.0 200 D01 M02
13 |CPVI Extruded pipe SF-441 CPVC 4120-05 Co1 7.0 200 D01 MO1
14 |CPVI Extruded pipe SF-441 CPVC 4120-05 Co1 7:0 200 D01 MO1
15 |CPV! Extruded pipe  SF-441 CPVC 4120-05 co1 7.0 200 D01 MO1
16 |CPV! Extruded pipe  SF-441 CPVC 4120-05 Co1 7.0 200 D01 MO01
17 |CPV! Extruded pipe = SF-441 CPVC 4120-05 CoT 7.0 200 D01 MO01
18 |CPV! Extruded pipe  SF-441 CPVC 4120-05 C01 7.0 200 D01 MO1
19 |CPV! Extruded pipe  SF-441 CPVC 4120:06 co1 7.0 200 D01 MO02
20 |CPV Extruded pipe  SF-441 CPVC 4120-06 co1 7.0 200 D01 MO02
21 |CPVI Extruded pipe SF-441 CPVC\4120-06 Cco1 7.0 200 D01 MO02
22 |CPV Extruded pipe  SF-441 CRVC 4120-06 co1 7.0 200 D01 M02
23 |CPV Extruded pipe SF-441 CPVC 4120-06 Co1 7.0 200 D01 MO02
24 |CPV Extruded pipe  SF-441 CPVC 4120-06 co1 7.0 200 D01 MO02
25 |CPV Extruded pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 MO01
26 |CPV Extruded pipe  SE-442 CPVC 4120-05 co1 7.0 200 D01 MO01
27 |CPV Extruded pipe SF-442 CPVC 4120-05 Co1 7.0 200 D01 MO1
28 |CPV Extruded pipe SF-442 CPVC 4120-05 Co1 7.0 200 D01 MO1
29 |CPV Extruded\pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 MO01
30 |CPV Extraded pipe  SF-442 CPVC 4120-05 co1 7.0 200 D01 MO01
31 |CPV Extruded pipe SF-442 CPVC 4120-06 Cco1 7.0 200 D01 MO02
32 |CPV Extruded pipe SF-442 CPVC 4120-06 Co1 7.0 200 D01 MO02
33 |CPV Extruded pipe  SF-442 CPVC 4120-06 co1 7.0 200 D01 MO02
34 |CPV Extruded pipe  SF-442 CPVC 4120-06 co1 7.0 200 D01 MO02
35 |CPVC Extruded pipe  SF-442 CPVC 4120-06 co1 7.0 200 D01 MO02
36 [CPVC Extruded pipe SF-442 CPVC 4120-06 Co1 7.0 200 D01 MO02
37 |PEX Extruded pipe F2788/F2788M PEX XX06 Cco2 3.0 200 D01 (0.5) M24, M25,
M26
38 |PEX Extruded pipe =~ F2788/F2788M PEX XX06 €02 3.0 200 D01 (0.5) M24, M25,
M26
39 |PEX Extruded pipe =~ F2788/F2788M PEX XX06 €02 3.0 200 D01 (0.5) M24, M25,
M26
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Table 1-1-3

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

Number of Equivalent for Material Temperature, °F, Not Exceeding

Line Thermal Cycles,

No N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
1 |N<1,000 3.10 3.00 288 273 260 245 232 220 204 192 177 164 147 127
2 1,000 < N < 10,000 185 179 172 163 155 146 139 131 122 115 1.05 0981 0.879 0.757
3 (10,000 < N < 25,000 152 147 141 133 127 120 114 1.08 1.00 0940 0.864 0.803 0.720 0.620
4| (25,000 < N < 50,000 130 126 121 115 1.09 1.03 0976 0.924 0.859 0.807 0.742 0.690 0.619 (4.533
5/ 150,000 < N < 75,000 1.19 115 111 1.05 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565,7(.487
6] 75,000 < N < 100,000 1.11 1.08 1.04 0981 0936 0.881 0.836 0.791 0.736 0.691 0.635 0.591¢ 0.530 (.456
7] [N < 1,000 3.10 3.00 288 273 260 245 232 220 204 192 177 Q4 147 127
8| (1,000 < N < 10,000 185 179 172 163 155 146 139 131 122 115 1.05.\\0981 0.879 (.757

10,000 < N < 25,000 1.52 147 141 133 127 120 1.14 1.08 1.00 0940 0864 0.803 0.720 Q.620
10| {25,000 < N 50,000 130 126 1.21 115 1.09 1.03 0976 0.924 0.859 0.807%0.742 0.690 0.619 (.533
11} {50,000 < N < 75,000 1.19 1.15 1.11 1.05 1.00 0.940 0.892 0.844 0.785 ,0.737 0.678 0.630 0.565 (.487
12| {75,000 < N < 100,000 1.11 1.08 1.04 0981 0936 0.881 0.836 0.791 0.736»07691 0.635 0.591 0.530 @.456
13| |N < 1,000 310 3.00 288 273 260 245 232 220, 204 192 177 164 147 1.27
14| 11,000 < N < 10,000 1.85 179 172 163 155 146 139 13T\*1.22 115 1.05 0981 0.879 (.757
15/ {10,000 < N < 25,000 1.52 147 141 133 127 120 114 "1.08 1.00 0.940 0.864 0.803 0.720 (.620
16| (25,000 < N < 50,000 130 126 121 1.15 1.09 1.03 0976.°0.924 0.859 0.807 0.742 0.690 0.619 (.533
171 {50,000 < N < 75,000 1.19 1.15 1.11 1.05 1.00 0.940,0.892 0.844 0.785 0.737 0.678 0.630 0.565 (.487
18] |75,000 < N < 100,000 1.11 1.08 1.04 0.981 0.936 0.881%0.836 0.791 0.736 0.691 0.635 0.591 0.530 (.456
19 [N < 1,000 3.10 3.00 288 2.73 260,245 232 220 204 192 177 164 147 127
20] (1,000 < N < 10,000 185 179 172 163 155 146 139 131 122 115 1.05 0981 0.879 0.757
21] (10,000 < N < 25,000 1.52 147 141 133%\1.27 120 114 1.08 1.00 0.940 0.864 0.803 0.720 .620
22| 125,000 < N <50,000 130 126 121 1.5~ 1.09 1.03 0976 0924 0.859 0.807 0.742 0.690 0.619 (.533
231 150,000 < N < 75,000 1.19 1.15 1.1F \rO5 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 (.487
24| 75,000 < N < 100,000 1.11 1.08 1.04~ 0.981 0.936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 @.456
25| |N < 1,000 3.10 300y+288 273 260 245 232 220 204 192 177 164 147 127
26| (1,000 < N < 10,000 185 \1.79 172 163 155 146 139 131 122 115 1.05 0981 0.879 (.757
271 110,000 < N < 25,000 152 ) 147 141 133 127 120 114 1.08 1.00 0.940 0.864 0.803 0.720 0.620
28| 25,000 < N < 50,000 ~3.30 1.26 1.21 115 1.09 1.03 0976 0.924 0.859 0.807 0.742 0.690 0.619 (.533
29| |50,000 < N < 75,0008v1.19 1.15 1.11 1.05 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 (.487
30| | 75,000 < N < 100,000 1.11 1.08 1.04 0.981 0.936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 @.456
31| |N < 1,000 310 3.00 288 273 260 245 232 220 204 192 177 164 147 127
32| (1,000 ® N< 10,000 185 179 172 163 155 146 139 131 122 115 1.05 0981 0.879 (.757
33| {10,000 < N < 25,000 1.52 147 141 133 127 120 114 1.08 1.00 0940 0.864 0.803 0.720 .620
34| {25,000 < N < 50,000 130 126 121 115 1.09 1.03 0976 0924 0.859 0.807 0.742 0.690 0.619 (.533
35 |50,000 < N <75000 1.19 1.15 111 1.05 1.00 0.940 0.892 0.844 0.785 0.737 0.678 0.630 0.565 0.487
36 |75,000 < N <100,000 1.11 1.08 1.04 0981 0936 0.881 0.836 0.791 0.736 0.691 0.635 0.591 0.530 0.456
37 [N < 1,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.358 0.315
38 (1,000 < N < 10,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.358 0.315
39 10,000 < N < 25,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.358 0.315
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature
Line| Nominal ASME or ASTM tion Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes

40 |PEX Extruded pipe = F2788/F2788M PEX XX06 C02 3.0 200 D01 (0.5) M24, M25,
M26

41 |PEX Extruded pipe = F2788/F2788M PEX XX06 €02 3.0 200 D01 (0.5) M24, M25,
M2

42 |PEX Extruded pipe = F2788/F2788M PEX XX06 €02 3.0 200 D01 (0.5) M24,M25,
M26

43 |PEX Extruded pipe F2788/F2788M PEX XX06 Cc02 3.0 180 D01 (0.5) M24,|M25,
M27

44 |PEX Extruded pipe = F2788/F2788M PEX XX06 €02 3.0 180 D01 (0.5) M24,[M25,
M27

45 |PEX Extruded pipe = F2788/F2788M PEX XX06 €02 3.0 180 D01 (0.5) M24,[M25,
M27

46 |PEX Extruded pipe = F2788/F2788M PEX XX06 €02 3.0 180 D01 (0.5) M24,[M25,
M27

47 |PEX Extruded pipe F2788/F2788M PEX XX06 Cco2 3.0 180 D01 (0.5) M24,[M25,
M27

48 |PEX Extruded pipe  F2788/F2788M PEX XX06 €02 3.0 180 D01 (0.5) M24,[M25,
M27

49 |PEX Extruded pipe = F2788/F2788M PEX XX08 €02 3.0 200 D01 (0.5) M24,[M25,
M28

50 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 200 D01 (0.5) M24,[M25,
M28

51 |PEX Extruded pipe F2788/F2788M PEX.XX08 Cco2 3.0 200 D01 (0.5) M24,[M25,
M28

52 |PEX Extruded pipe F2788/F2788M PEX XX08 Cco2 3.0 200 D01 (0.5) M24,[M25,
M28

53 |PEX Extruded pipe F2788/F2788M PEX XX08 Cco2 3.0 200 D01 (0.5) M24,[M25,
M28

54 |PEX Extruded pipe = F2788)F2788M PEX XX08 €02 3.0 200 D01 (0.5) M24,[M25,
M28

55 |PEX Extruded pipe ) F2788/F2788M PEX XX08 €02 3.0 180 D01 (0.5) M24,[M25,
M29

56 |PEX Extrudéd-pipe  F2788/F2788M PEX XX08 €02 3.0 180 D01 (0.5) M24,[M25,
M29

57 |PEX Extraded pipe  F2788/F2788M PEX XX08 €02 3.0 180 D01 (0.5) M24,[M25,
M29

58 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 180 D01 (0.5) M24,[M25,
M29

59 |PEX Extruded pipe  F2788/F2788M PEX XX08 C02 3.0 180 D01 (0.5) M24,|M25,
M29

60 |PEX Extruded pipe = F2788/F2788M PEX XX08 C02 3.0 180 D01 (0.5) M24, M25,
M29

61 [Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03

62 [Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03

63 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03

64 |Polyamide Extruded pipe = SF-2945 PA 32312 7.0 180 D01 MO03

65 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

Number of Equivalent for Material Temperature, °F, Not Exceeding

Line Thermal Cycles,

No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
40 |25,000 < N <50,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.358 0.315
41 |50,000 < N < 75,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.358 0.315
42| 175,000 < N < 100,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0.400 0.3584.315
43| [N < 1,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418 0,400
44| (1,000 < N < 10,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436 0.418% 0.400
45| 110,000 < N < 25,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455 0.436,0.418 0.400
46| (25,000 < N < 50,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0.455-.0436 0.418 0.400
471 150,000 < N < 75,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495 0.475 0455 0.436 0.418 0.400
48] (75,000 < N < 100,000 0.625 0.608 0.584 0.560 0.538 0.516 0.495<0:475 0.455 0.436 0.418 0.400
49| [N < 1,000 0.800 0.769 0.726 0.685 0.645 0.6060.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
50] (1,000 < N < 10,000 0.800 0.769 0.726 0.685 0.645-0:606 0.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
51| (10,000 < N < 25,000 0.800 0.769 0.726 0.685 .0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
52| (25,000 < N < 50,000 0.800 0.769 0.726, 0:685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
53] (50,000 < N < 75,000 0.800 0.769 0.726” 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
54| [75,000 < N < 100,000 0.800 0769"0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 0.358 (.315
55| [N < 1,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..

56] (1,000 < N < 10,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..
57| 110,000 < N'<'25,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..
58] |25,00-<'N < 50,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..
59| [50,000 < N < 75,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..
60 |75,000 < N <100,000 0.800 0.769 0.726 0.685 0.645 0.606 0.569 0.533 0.498 0.465 0.432 0.400 ..
61 |N < 1,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
62 1,000 < N < 10,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
63 (10,000 < N < 25,000 125 120 1.13 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0.625
64 |25,000 <N <50,000 125 120 113 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0.625
65 [50,000 < N<75000 125 120 1.13 1.06 0988 0923 0.861 0.800 0.754 0.710 0.667 0.625
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Yield Temperature
Line| Nominal ASME or ASTM Strength, Limit, Design
No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
66 |Polyamide Extruded pipe  SF-2945 PA 32312 7.0 180 D01 MO03
67 |Polyamide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04
68 |Polypmmtde EXtruded pipe— SF-2945 PA32316 70 180 DOT MOz
69 [Polypmide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO0%
70 |Polyhmide Extruded pipe  SF-2945 PA 32316 7.0 180 D01 MO04
71 |Polypmide Extruded pipe  SF-2945 PA 32316 7.0 180 D0 M04
72 |Polypmide Extruded pipe  SF-2945 PA 32316 7.0 180 Dol MO04
73 |Polyhmide-12  Extruded pipe  SF-2785 PA 42316 5.8 180 D01 (0.5) M30
74 |Polypmide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D01 (0.5) M30
75 |Polypmide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D01 (0.5) M30
76 |Polyhmide-12 Extruded pipe  SF-2785 PA 42316 5.8 180 D01 (0.5) M30
77 |Polypmide-12  Extruded pipe  SF-2785 PA 42316 5.8 180 D01 (0.5) M30
78 |Polypmide-12  Extruded pipe  SF-2785 PA 42316 5.8 180 DO1 (0.5) M30
79 |Polygthylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO05,|M06
80 |Polypthylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO05,|M06
81 |Polypthylene Extruded pipe SD-2239 PE2708 2.6 140 D01 MO5,|M06
82 |Polypthylene Extruded pipe SD-2239 PE2708 2.6 140 D01 MO5,|M06
83 [Polypthylene Extruded pipe SD-2239 PE2708 2.6 140 D01 MO5,|M06
84 |Polypthylene Extruded pipe  SD-2239 PE2708 2.6 140 D01 MO05,|M06
85 [Polygthylene Extruded pipe SD-2239 PE2708 2.6 180 D01 MO5,|M07
86 |Polygthylene Extruded pipe SD-2239 PE2708 2.6 180 D01 MO5,|M07
87 |Polygthylene Extruded pipe SD-2239 PE2708 2.6 180 D01 MO5,|M07
88 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 180 D01 MO5,|M07
89 |Polygthylene Extruded pipe  SD-2239 PE2708 2.6 180 D01 MO05,|M07
90 |Polypthylene Extruded pipe = SD-2239 PE2708 2.6 180 D01 MO05,|M07
91 |Polygthylene Extruded pipe SD-2513 PE2708 2.6 140 D01 MO06,|M08
92 |Polygthylene Extruded pipe ) SD-2513 PE2708 2.6 140 D01 MO06,|M08
93 |Polygthylene Extruded\pipe = SD-2513 PE2708 2.6 140 D01 MO06,|M08
94 |Polygthylene Extruded pipe  SD-2513 PE2708 2.6 140 D01 MO06,|M08
95 |Polypthylene Extruded pipe = SD-2513 PE2708 2.6 140 D01 MO06,|M08
96 |Polygthylene Extruded pipe SD-2513 PE2708 2.6 140 D01 MO06,[M08
97 |Polygthylene Extruded pipe = SD-2513 PE2708 2.6 180 D01 MO07,|M08
98 |Polygthylene Extruded pipe = SD-2513 PE2708 2.6 180 D01 MO07,|M08
99 |Polyethytemne Extruded pipe SD=2513 PE2708 26 180 DOT MO7, M08
100 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D01 MO07, M08
101 |Polyethylene Extruded pipe SD-2513 PE2708 2.6 180 D01 MO07, M08
102 |Polyethylene Extruded pipe = SD-2513 PE2708 2.6 180 D01 M07, M08
103 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 140 D01 MO05, M06
104 [Polyethylene Extruded tube SD-2737 PE2708 2.6 140 D01 MO05, M06
105 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 140 D01 MO05, M06
106 |Polyethylene Extruded tube = SD-2737 PE2708 2.6 140 D01 MO05, M06
107 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 140 D01 MO05, M06
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Line

Maximum Allowable Secondary Stress Range, ksi [Note (1)],
Number of Equivalent for Material Temperature, °F, Not Exceeding

Thermal Cycles,
N 73 80 90 100 110 120 130 140 150 160 170 180 190

200

66

67

75,000 < N 100,000 1.25 120 113 1.06 0988 0.923 0.861 0.800 0.754 0.710 0.667 0.625

N < 1,000 1.25 120 1.13 1.06 0988 0923 0.861 0.800 0.754 0.710 0.667 0.625

68
69
70
71
72

73
74
75
76
77
78

79
80
81
82
83
84

85
86
87
88
89
90

91
92
93
94
95
96

97
98

1,000 T N < 10,000 25— 120 13— 106 0988 09230861 0800 0.754 0.710 0.667 0.625
10,000 < N < 25,000 1.25 120 113 1.06 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
25,000 < N <50,000 125 120 113 1.06 0.988 0.923 0.861 0.800 0.754 0.710 0.667 0.625
50,000 < N< 75000 125 120 1.13 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0.625
75,000 < N <100,000 1.25 120 1.13 1.06 0.988 0923 0.861 0.800 0.754 0.710 0.667 0625

N < 1,000 1.58 152 143 135 1275 1.2 1.125 1.06 099 0925 0.86™ 0.8
1,000 < N < 10,000 1.58 152 143 135 1275 1.2 1.125 1.06 099 0.925,086 0.8
10,000 < N < 25,000 158 152 143 135 1.275 1.2 1.125 1.06 099 0925 086 0.8
25,000 < N<50,000 158 152 143 135 1275 1.2 1.125 1.06 0.99..0.925 086 0.8
50,000 < N< 75,000 158 152 143 135 1275 1.2 1.125 1.06 0.99 % 0925 0.86 0.8
75,000 < N 100,000 1.58 1.52 143 135 1275 1.2 1.125 1.06, 0:99 0925 086 0.8

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N <75,000
N > 75,000

N =-15000
15000 < N < 10,000

99
100
101
102

103
104
105
106
107

10,000 < N =25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Yield Temperature

Line| Nominal ASME or ASTM Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
108 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 140 D01 MO05, M06
109 |Polyethylene Extruded tube  SD-2737 PE2708 2.6 180 D01 MO05, M07
110 |Polyfthylene kxtruded tube SD-2757 PEZ706 2.6 160 DOT MOU5,]M07
111 |Polypthylene Extruded tube = SD-2737 PE2708 2.6 180 D01 MO05/|M07
112 |Polygthylene Extruded tube = SD-2737 PE2708 2.6 180 D01 MO05,|M07
113 |Polygthylene Extruded tube = SD-2737 PE2708 2.6 180 DOY MO05,|M07
114 |Polypthylene Extruded tube  SD-2737 PE2708 2.6 180 DO1 MO05,|M07
115 |Polypthylene Extruded pipe =~ SD-3035 PE2708 2.6 140 D01 MO5,|M06
116 |Polypthylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO5,|M06
117 |Polygthylene Extruded pipe = SD-3035 PE2708 2.6 140 D01 MO05,|M06
118 |Polygthylene Extruded pipe = SD-3035 PE2708 2.6 140 D01 MO05,|M06
119 |Polygthylene Extruded pipe  SD-3035 PE2708 2.6 140 D01 MO05,|M06
120 |Polygthylene Extruded pipe SD-3035 PE2708 2:6 140 D01 MO05,|M06
121 |Polygthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO05,|M07
122 |Polypthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO05,|M07
123 |Polypthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO05,|M07
124 |Polygthylene Extruded pipe SD-3035 PE2708 2.6 180 D01 MO05,|M07
125 |Polygthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO05,|M07
126 |Polypthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO5,|M07
127 |Polypthylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
128 |Polypthylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
129 |Polypthylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
130 |Polypthylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
131 |Polypthylene Extruded pipe  SF-71% PE2708 2.6 140 D01 MO06,|M08
132 |Polypthylene Extruded pipe  SF-714 PE2708 2.6 140 D01 MO06,|M08
133 |Polypthylene Extruded pipe SD-3035 PE2708 2.6 180 D01 MO07,|]M08
134 |Polypthylene Extruded\pipe  SD-3035 PE2708 2.6 180 D01 MO07,|M08
135 |Polypthylene Extruded pipe  SD-3035 PE2708 2.6 180 D01 M07,|M08
136 |Polypthylene Extruded pipe = SD-3035 PE2708 2.6 180 D01 MO07,|M08
137 | Polypthylene Extruded pipe ~ SD-3035 PE2708 2.6 180 D01 MO07,|M08
138 | Polypthylene Extruded pipe SD-3035 PE2708 2.6 180 D01 MO07,|]M08
139 |Polygthylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO5,|M09
140 | Polyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05, M09
141 |Polyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05, M09
142 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO05, M09
143 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO05, M09
144 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO05, M09
145 |Polyethylene Extruded pipe =~ SD-2239 PE3608 3.0 140 D01 MO05, M10
146 |Polyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05, M10
147 |Polyethylene Extruded pipe SD-2239 PE3608 3.0 140 D01 MO05, M10
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Table 1-1-3

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

for Material Temperature, °F, Not Exceeding

73

80

90

100

110 120 130

140

150

160

170

180

190

200

108

109

N > 75,000

N < 1,000

110

112
113
114

115
116
117
118
119
120

121
122
123
124
125
126

127
128
129
130
131
132

133
134
135
136
137
138

139

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N.£50,000
50,000 = M\2775,000
N > 75,000

N < 1,000

140
141
142
143
144

145
146
147

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000
1,000 < N < 10,000
10,000 < N < 25,000
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Yield Temperature

Line| Nominal ASME or ASTM Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
148 |Polyethylene Extruded pipe = SD-2239 PE3608 3.0 140 D01 MO05, M10
149 |Polyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05, M10
150 |Polyethylene Extruded pipe  SD-2239 PE3608 3.0 140 D01 MO05, M10
151 |Polypthylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05,|M10
152 |Polypthylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05,|[M10
153 |Polygthylene Extruded pipe = SD-2239 PE4608 3.0 140 DOT MO05,[M10
154 |Polypthylene Extruded pipe  SD-2239 PE4608 3.0 140 D01 MO05,|M10
155 |Polypthylene Extruded pipe =~ SD-2239 PE4608 3.0 140 D01 MO05,|M10
156 |Polygthylene Extruded pipe = SD-2239 PE4608 3.0 140 D01 MO05,|M10
157 |Polygthylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO05,|M11
158 |Polygthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,(M11
159 |Polygthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,|M11
160 |Polygthylene Extruded pipe SD-2239 PE4710 3.0 140 D01 MO05,[M11
161 |Polypthylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO5,|M11
162 | Polygthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO5,|M11
163 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,(M12
164 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,(M12
165 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,|M12
166 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,(M12
167 |Polypthylene Extruded pipe  SD-2239 PE4710 3.0 140 D01 MO5,|M12
168 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 140 D01 MO05,(M12
169 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO5,|M13
170 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,(M13
171 |Polypthylene Extruded pipe = SD-2239 PE4710 3.0 180 D01 MO05,(M13
172 |Polypthylene Extruded pipe _SD:=2239 PE4710 3.0 180 D01 MO05,(M13
173 |Polypthylene Extruded pipe~\.SD-2239 PE4710 3.0 180 D01 MO05,(M13
174 | Polypthylene Extruded pipe SD-2239 PE4710 3.0 180 D01 MO05,|M13
175 |Polypthylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,(M11
176 |Polypthylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,(M11
177 |Polypthylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 MO08,(M11
178 | Polypthylene Extruded pipe SD-2513 PE4710 3.0 140 D01 MO08,|M11
179 |Polypthylene Extruded pipe SD-2513 PE4710 3.0 140 D01 MO08,|M11
180 |Polybthylene— Bxtrudedpipe— SB2513 PE4710 3.0 140 Do+ MogIM11
181 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D01 M08, M12
182 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 M08, M12
183 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 140 D01 M08, M12
184 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 M08, M12
185 | Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 M08, M12
186 | Polyethylene Extruded pipe = SD-2513 PE4710 3.0 140 D01 M08, M12
187 |Polyethylene Extruded pipe SD-2513 PE4710 3.0 180 D01 M08, M13
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Table 1-1-3

Line

Number of Equivalent
Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

for Material Temperature, °F, Not Exceeding

73

80

90

100

110 120 130

140

150

160

170

180

190

200

148
149
150

151
152
153
154
155
156

157
158
159
160
161
162

163
164
165
166
167
168

169
170
171
172
173
174

175
176
177
178
179
180

181
182
183
184
185
186

187

25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N =< 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

3.88
2.57
2.18
1.92
1.78
1.70

3.77
2.50
2.12
1.87
1.74
1.66

3.61
2.40
2.04
1.80
1.68
1.59

3.44
2.30
1.95
1.73
1.61
1.53

3.28
2.19
1.87
1.65
1.54
1.47

3.11
2.08
1.78
1.58
1.47
1.40

2.93
1.97
1.69
1.50
1.40
1.33

2.76
1.86
1.59
1.42
132
1.26

3.88
2.57
2.18
1.92
1.78
1.70

3.77
2.50
2.12
1.87
1.74
1.66

3.61
2.40
2.04
1.80
1.68
1.59

3.44
2.30
1.95
1.73
1.61
1.53

3.28
2.19
1.87
1.65
1.54
1.47

3.11
2.08
1.78
1.58
1.47
1.40

2.93
1.97
1.69
1.50
1.40
1.33

2.76
1.86
1.59
1.42
1.32
1.26
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature

Line| Nominal ASME or ASTM tion Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
188 |Polyethylene Extruded pipe = SD-2513 PE4710 3.0 180 D01 M08, M13
189 |Polyethylene Extruded pipe  SD-2513 PE4710 3.0 180 D01 M08, M13
190 |Polyethylene Extruded pipe  SD-2513 PE4710 3.0 180 D01 M08, M13
191 |Polyethylene Extruded pige SD-2513 PE4710 3.0 180 D01 M08, M13
192 |Polyethylene Extruded pige SD-2513 PE4710 3.0 180 D01 M08, M13
193 |Polyethylene Extruded tuje  SD-2737 PE3608 3.0 140 D01 MO05, M09
194 |Polyethylene Extruded tuje  SD-2737 PE3608 3.0 140 D01 MO05, M09
195 |Polyethylene Extruded tue ~ SD-2737 PE3608 3.0 140 D01 MO05, M09
196 |Polyethylene Extruded tue  SD-2737 PE3608 3.0 140 D01 MO05, M09
197 |Polyethylene Extruded tue  SD-2737 PE3608 3.0 140 D01 MO5;M09
198 |Polyethylene Extruded tue  SD-2737 PE3608 3.0 140 D01 M65, M09
199 |Polyethylene Extruded tuje  SD-2737 PE3608 3.0 140 D01 MO05, M10
200 |Polyethylene Extruded tulje SD-2737 PE3608 3.0 140 Da1 MO05, M10
201 |Polyethylene Extruded tue  SD-2737 PE3608 3.0 140 D01 MO05, M10
202 |Polyethylene Extruded tue  SD-2737 PE3608 3.0 140 D01 MO05, M10
203 [Polyethylene Extruded tuje  SD-2737 PE3608 3.0 140 D01 MO05, M10
204 |Polyethylene Extruded tuje  SD-2737 PE3608 3.0 140 D01 MO05, M10
205 |Polyethylene Extruded tue  SD-2737 PE4608 3.0 140 D01 MO05, M10
206 |Polyethylene Extruded tuje  SD-2737 PE4608 3.0 140 D01 MO05, M10
207 |Polyethylene Extruded tue  SD-2737 PE4608 3.0 140 D01 MO05, M10
208 [Polyethylene Extruded tuje  SD-2737 PE4608 3.0 140 D01 MO05, M10
209 [Polyethylene Extruded tulje SD-2737 PE4608 3.0 140 D01 MO05, M10
210 |Polyethylene Extruded tue = SD-2737 PE4608 3.0 140 D01 MO05, M10
211 [Polyethylene Extruded tuje  SD-2737 PE4710 3.0 140 D01 MO05, M11
212 [Polyethylene Extruded tuje  SD-2737 PE4710 3.0 140 D01 MO05, M11
213 [Polyethylene Extruded tuje  SD-2737 PE4710 3.0 140 D01 MO05, M11
214 |Polyethylene Extruded tulje SD-2737 PE4710 3.0 140 D01 MO05, M11
215 |Polyethylene Extruded tuhe = SD-2737 PE4710 3.0 140 D01 MO05, M11
216 |Polyethylene Extruded tuje  SD-2737 PE4710 3.0 140 D01 MO05, M11
217 |Polyethylene Extruded tuje  SD-2737 PE4710 3.0 140 D01 MO05, M12
218 | Polyethylene Extruded tulje SD-2737 PE4710 3.0 140 D01 MO05, M12
219 |Polyethylene Extruded tulje . "SD-2737 PE4710 3.0 140 D01 MO5, M12
220 |Polyethylene Extruded tut Sh2737 PE4710 20 140 Do+ MO5-M12
221 |Polyethylene Extruded tube  SD-2737 PE4710 3.0 140 D01 MO05, M12
222 |Polyethylene Extruded tube SD-2737 PE4710 3.0 140 D01 MO05, M12
223 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 D01 MO05, M13
224 |Polyethylene Extruded tube  SD-2737 PE4710 3.0 180 D01 MO05, M13
225 [Polyethylene Extruded tube = SD-2737 PE4710 3.0 180 D01 MO05, M13
226 |Polyethylene Extruded tube = SD-2737 PE4710 3.0 180 D01 MO05, M13
227 |Polyethylene Extruded tube  SD-2737 PE4710 3.0 180 D01 MO05, M13
228 |Polyethylene Extruded tube SD-2737 PE4710 3.0 180 D01 MO05, M13
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Table 1-1-3

Line

Number of Equivalent
Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

for Material Temperature, °F, Not Exceeding

73

80

90

100

110 120 130

140

150

160

170

180

190

200

188
189
190
191
192

193
194
195
196
197
198

199
200

202
203
204

205
206
207
208
209
210

211
212
213
214
215
216

217
218
219
220
221
222

223
224
225
226
227
228

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

3.88
2.57
2.18

1. 09D

377
2.50
2.12

107

3.61
2.40
2.04

1.20

3.44
2.30
1.95

173

3.28
2.19
1.87

1£|:

3.11 293
2.08 197

1.78 1.69

1I:O 1!:’{\

2.76
1.86
1.59

142

1.78
1.70

1.74
1.66

1.68
1.59

1.61
1.53

1.54
1.47

1.47
1.40

1.40
1.33

1.32
1.26
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature

Line| Nominal ASME or ASTM tion Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
229 |Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05, M09
230 [Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05, M09
231 [Polyethylene Extruded pipe  SD-3035 PE3608 3.0 140 D01 MO05, M09
232 |Polyethylene Extruded pige SD-3035 PE3608 3.0 140 D01 MO05, M09
233 |Polyethylene Extruded pige  SD-3035 PE3608 3.0 140 D01 MO05, M09
234 |Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 MO05, M09
235 [Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 MO05, M10
236 |Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 MO05, M10
237 |Polyethylene Extruded pige  SD-3035 PE3608 3.0 140 D01 MO05, M10
238 |Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 MO5xM10
239 |Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 M65, M10
240 [Polyethylene Extruded pige = SD-3035 PE3608 3.0 140 D01 MoO05, M10
241 |Polyethylene Extruded pige SD-3035 PE4608 3.0 140 Da1 MO05, M10
242 |Polyethylene Extruded pige = SD-3035 PE4608 3.0 140 D01 MO05, M10
243 |Polyethylene Extruded pige = SD-3035 PE4608 3.0 140 D01 MO05, M10
244 |Polyethylene Extruded pige = SD-3035 PE4608 3.0 140 D01 MO05, M10
245 |Polyethylene Extruded pige = SD-3035 PE4608 3.0 140 D01 MO05, M10
246 |Polyethylene Extruded pige  SD-3035 PE4608 3.0 140 D01 MO05, M10
247 |Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M11
248 |Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M11
249 |Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M11
250 [Polyethylene Extruded pige SD-3035 PE4710 3.0 140 D01 MO05, M11
251 |Polyethylene Extruded pige  SD-3035 PE4710 3.0 140 D01 MO05, M11
252 |Polyethylene Extruded pige  SD-3035 PE4710 3.0 140 D01 MO05, M11
253 [Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M12
254 [Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M12
255 | Polyethylene Extruded pige SD-3035 PE4710 3.0 140 D01 MO05, M12
256 |Polyethylene Extruded pige  SD-3035 PE4710 3.0 140 D01 MO05, M12
257 |Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M12
258 [Polyethylene Extruded pige = SD-3035 PE4710 3.0 140 D01 MO05, M12
259 |Polyethylene Extruded pige SB-3035 PE4710 3.0 180 D01 MO05, M13
260 |Polyethylene Extruded pige . SD-3035 PE4710 3.0 180 D01 MO05, M13
261 |Polyethylene Extruded pip $Hb-3035 PE4710 20 1836 Dot MO5-MI3
262 |Polyethylene Extruded pipe = SD-3035 PE4710 3.0 180 D01 MO05, M13
263 | Polyethylene Extruded pipe =~ SD-3035 PE4710 3.0 180 D01 MO05, M13
264 |Polyethylene Extruded pipe = SD-3035 PE4710 3.0 180 D01 MO05, M13
265 |Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M09
266 |Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M09
267 |Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M09
268 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D01 M08, M09
269 |Polyethylene Extruded pipe SF-714 PE3608 3.0 140 D01 M08, M09
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Table 1-1-3

Line

Number of Equivalent
Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

for Material Temperature, °F, Not Exceeding

73

80

90

100

110 120 130

140

150

160

170

180

190

200

229
230
231
232
233

235
236
237
238
239
240

241
242
243
244
245
246

247
248
249
250
251
252

253
254
255
256
257
258

259
260
261
262
263
264

265
266
267
268
269

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000

3.88
2.57
2.18
1.92
1.78
1.70

3.77
2.50
212
1.87
1.74
1.66

3.61
2.40
2.04
1.80
1.68
1.59

3.44
2.30
195
1273
1.61
1.53

3.28
219
1.87
1.65
1.54
1.47

3.11
2.08
1.78
1.58
1.47
1.40

2.93
1.97
1.69
1.50
1.40
1.33

2.76
1.86
1.59
1.42
1.32
1.26
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature

Line| Nominal ASME or ASTM tion Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
270 |Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M09
271 |Polyethylene Extruded pipe  SF-714 PE3608 3.0 140 D01 M08, M10
272 |Polyethylene Extruded pige SF-714 PE3608 3.0 140 D01 M08, M10
273 |Polyethylene Extruded pige SF-714 PE3608 3.0 140 D01 M08, M10
274 |Polyethylene Extruded pige  SF-714 PE3608 3.0 140 D01 M08, M10
275 |Polyethylene Extruded pige = SF-714 PE3608 3.0 140 D01 M08, M10
276 |Polyethylene Extruded pige = SF-714 PE3608 3.0 140 D01 M08, M10
277 |Polyethylene Extruded pige  SF-714 PE4608 3.0 140 D01 M08, M10
278 |Polyethylene Extruded pige  SF-714 PE4608 3.0 140 D01 MO8 M10
279 |Polyethylene Extruded pige  SF-714 PE4608 3.0 140 D01 M68, M10
280 [Polyethylene Extruded pige = SF-714 PE4608 3.0 140 D01 M08, M10
281 |Polyethylene Extruded pige  SF-714 PE4608 3.0 140 D01 M08, M10
282 |Polyethylene Extruded pige SF-714 PE4608 3.0 140 DOl M08, M10
283 |Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M11
284 |Polyethylene Extruded pige = SF-714 PE4710 3.0 140 D01 M08, M11
285 [Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M11
286 |Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M11
287 |Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M11
288 |Polyethylene Extruded pige = SF-714 PE4710 3.0 140 D01 M08, M11
289 |Polyethylene Extruded pige = SF-714 PE4710 3.0 140 D01 M08, M12
290 [Polyethylene Extruded pige SF-714 PE4710 3.0 140 D01 M08, M12
291 |Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M12
292 |Polyethylene Extruded pige  SF-714 PE4710 3.0 140 D01 M08, M12
293 [Polyethylene Extruded pige = SF-714 PE4710 3.0 140 D01 M08, M12
294 |Polyethylene Extruded pige = SF-714 PE4710 3.0 140 D01 M08, M12
295 |Polyethylene Extruded pige SF-714 PE4710 3.0 180 D01 M08, M13
296 |Polyethylene Extruded pige  SF-714 PE4710 3.0 180 D01 M08, M13
297 |Polyethylene Extruded pige = SF-714 PE4710 3.0 180 D01 M08, M13
298 |Polyethylene Extruded pige = SF-714 PE4710 3.0 180 D01 M08, M13
299 |Polyethylene Extruded pige = SF-744 PE4710 3.0 180 D01 M08, M13
300 | Polyethylene Extruded pige SE-714 PE4710 3.0 180 D01 M08, M13
301 |Polyethylene Extruded pip SE2619 PE2608 20 140 Do+ MO9-M14
302 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M09, M14
303 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D01 M09, M14
304 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M09, M14
305 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D01 M09, M14
306 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M09, M14
307 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10, M14
308 | Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D01 M10, M14
309 |Polyethylene Extruded pipe SF-2619 PE3608 3.0 140 D01 M10, M14
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Table 1-1-3

Line

Number of Equivalent
Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

for Material Temperature, °F, Not Exceeding

73

80

90

100

110 120 130

140

150

160

170

180

190

200

270

271
272
273
274
275
276

277
278
279
280
281
282

283
284
285
286
287
288

289
290
291
292
293
294

295
296
297
298
299
300

301
302
303
304
305
306

307
308
309

N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000

1,000 < N < 10,000
10,000 < N < 25,000
25,000 < N < 50,000
50,000 < N < 75,000
N > 75,000

N < 1,000
1,000 < N < 10,000
10,000 < N < 25,000

3.88
2.57
2.18
1.92
1.78
1.70

3.77
2.50
2.12
1.87
1.74
1.66

3.61
2.40
2.04
1.80
1.68
1.59

3.44
2.30
1.95
1.73
1.61
1.53

3.28
2.19
1.87
1.65
1.54
1.47

3.11
2.08
1.78
1.58
147
1.40

2.93
197
169
1.50
1.40
1.33

2.76
1.86
1.59
1.42
1.32
1.26
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature
Line| Nominal ASME or ASTM tion Strength, Limit, Design
No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
310 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10, M14
311 [Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10, M14
312 |Polyethylene Extruded pipe  SF-2619 PE3608 3.0 140 D01 M10, M14
313 |Polyethylene Extruded pige SF-2619 PE4710 3.0 140 D01 M11, M14
314 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M11, M14
315 [Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M11, M14
316 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M11, M14
317 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M11, M14
318 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M11, M14
319 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 MA2, M14
320 [Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M12, M14
321 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M12, M14
322 |Polyethylene Extruded pige SF-2619 PE4710 3.0 140 DOl M12, M14
323 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M12, M14
324 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 140 D01 M12, M14
325 [Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
326 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
327 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
328 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
329 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
330 |Polyethylene Extruded pige  SF-2619 PE4710 3.0 180 D01 M13, M14
331 |PVC Extruded pige SD-1785 PVC2110 co1 6.0 140 D01 M15
332 |PVC Extruded pige SD-1785 PVC2110 Cco1 6.0 140 D01 M15
333 |PVC Extruded pige  SD-1785 PVC2110 co1 6.0 140 D01 M15
334 |PVC Extruded pige  SD-1785 PVC2110 co1 6.0 140 D01 M15
335 |PVC Extruded pige  SD-1785 PVC2110 co1 6.0 140 D01 M15
336 |PVC Extruded pige SD-1785 PVC2110 Cco1 6.0 140 D01 M15
337 |PVC Extruded pige  SD-1785 PVC2112 co1 6.0 140 D01 M16
338 |PVC Extruded pige  SD-1785 PVC2112 co1 6.0 140 D01 M16
339 |PVC Extruded pige  SD-1785 PVC2112 co1 6.0 140 D01 M16
340 |PVC Extruded pige SB-1785 PVC2112 Cco1 6.0 140 D01 M16
341 |PVC Extruded pige . SD-1785 PVC2112 co1 6.0 140 D01 M16
342 |PVC Extruded pip S$b1785 PYE2112 04 60 140 Do+ M6
343 |PVC Extruded pipe =~ SD-1785 PVC2116 Co1 6.0 140 D01 M17
344 |PVC Extruded pipe =~ SD-1785 PVC2116 co1 6.0 140 D01 M17
345 |PVC Extruded pipe SD-1785 PVC2116 Cco1 6.0 140 D01 M17
346 |PVC Extruded pipe =~ SD-1785 PVC2116 co1 6.0 140 D01 M17
347 |PVC Extruded pipe =~ SD-1785 PVC2116 co1 6.0 140 D01 M17
348 |PVC Extruded pipe = SD-1785 PVC2116 co1 6.0 140 D01 M17
349 |PVC Extruded pipe SD-1785 PVC2120 Cco1 6.0 140 D01 M18

46



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

ASME NM.3.3-2022

Table 1-1-3

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

Number of Equivalent for Material Temperature, °F, Not Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
310 {25,000 < N < 50,000
311 |50,000 < N < 75,000
312 [N > 75,000
313 |N < 1,000
314 (1,000 < N < 10,000
315 |10,000 < N < 25,000
316 |25,000 < N < 50,000
317 {50,000 < N < 75,000
318 |N > 75,000
319 |N < 1,000 3.88 3.77 361 344 328 311 293 276
320 |1,000 < N < 10,000 2.57 250 240 230 219 208 197 186
321 [10,000 < N < 25,000 |[2.18 212 204 195 187 178 1.69 1.59
322 |25,000 < N 50,000 192 187 180 173 165 158 150 1.42
323 |50,000 < N < 75,000 [1.78 1.74 1.68 1.61 154 147 140 132
324 [N > 75,000 1.70 166 159 153 147 140 133 1.26
325 |N < 1,000
326 (1,000 < N < 10,000
327 10,000 < N < 25,000
328 |25,000 < N < 50,000
329 |50,000 < N < 75,000
330 [N > 75,000
331 |N =< 1,000 3.10 294 2,69 245 220 195, =70 1.46
332 |1,000 < N < 10,000 185 176 161 146 131 11%A 1.02 0.870
333 |10,000 < N < 25,000 |[1.52 144 132 1.20 1.08( 0955 0.834 0.712
334 |25,000 < N <£50,000 |[1.30 1.24 1.13 1.03 0.924 0.820 0.716 0.612
335 50,000 < N < 75,000 |[1.19 1.13 1.03 0.940.M0.844 0.749 0.654 0.559
336 |75,000 < N <100,000 |1.11 1.06 0.970 0881%+70.791 0.702 0.613 0.524
337 |N < 1,000 3.10 294 269245 220 195 170 146
338 |1,000 < N < 10,000 1.85 1.76 \161 146 131 117 1.02 0.870
339 10,000 < N < 25,000 |[1.52 144 ~132 1.20 1.08 0.955 0.834 0.712
340 (25,000 < N <50,000 |1.30_%124 113 1.03 0.924 0.820 0.716 0.612
341 |50,000 < N < 75,000 |[1.19°./1.13 1.03 0.940 0.844 0.749 0.654 0.559
342 |75,000 < N < 100,000 4-4H4—3-06—0-970—0-884+—0-791—0-702—0-6143—0-524
343 |N < 1,000 310 294 269 245 220 195 170 146
344 11,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
345 |10,000 < N < 25,000 152 144 132 1.20 1.08 0.955 0.834 0.712
346 |25,000 < N <50,000 130 124 1.13 1.03 0.924 0.820 0.716 0.612
347 |50,000 < N <75,000 1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
348 |75,000 < N <100,000 1.11 1.06 0970 0.881 0.791 0.702 0.613 0.524
349 |N < 1,000 310 294 269 245 220 195 1.70 1.46
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature

Line| Nominal ASME or ASTM tion Strength, Limit, Design

No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
350 [PVC Extruded pipe = SD-1785 PV(C2120 co1 6.0 140 D01 M18
351 [PVC Extruded pipe = SD-1785 PVC2120 co1 6.0 140 D01 M18
352 [PVC Extruded pipe =~ SD-1785 PVC2120 co1 6.0 140 D01 M18
353 |PVC Extruded pige SD-1785 PVC2120 Co1 6.0 140 D01 M18
354 [PVC Extruded pige SD-1785 PVC2120 Co1 6.0 140 D01 M18
355 [PVC Extruded tuje  SD-2241 PVC2110 co1 6.0 140 D01 M15
356 [PVC Extruded tuje  SD-2241 PVC2110 co1 6.0 140 D01 M15
357 [PVC Extruded tuje  SD-2241 PVC2110 Co1 6.0 140 D01 M15
358 |PVC Extruded tulje SD-2241 PVC2110 Co1 6.0 140 D01 M15
359 |PVC Extruded tulje SD-2241 PVC2110 Co1 6.0 140 D01 M15
360 [PVC Extruded tuje  SD-2241 PVC2110 co1 6.0 140 D01 M45
361 [PVC Extruded tuje  SD-2241 PVC2112 co1 6.0 140 D01 M16
362 |PVC Extruded tulje SD-2241 PVC2112 Co1 6.0 140 DO1 M16
363 |PVC Extruded tulje SD-2241 PVC2112 Co1 6.0 140 D01 M16
364 [PVC Extruded tuje  SD-2241 PVC2112 co1 6.0 140 D01 M16
365 [PVC Extruded tuje  SD-2241 PVC2112 co1 6.0 140 D01 M16
366 [PVC Extruded tuje  SD-2241 PVC2112 co1 6.0 140 D01 M16
367 |PVC Extruded tulje SD-2241 PVC2116 Co1 6.0 140 D01 M17
368 [PVC Extruded tuje  SD-2241 PVC2116 co1 6.0 140 D01 M17
369 [PVC Extruded tuje  SD-2241 PVC2116 co1 6.0 140 D01 M17
370 [PVC Extruded tuje  SD-2241 PVC2116 Cco1 6.0 140 D01 M17
371 |PVC Extruded tulje SD-2241 PVC2116 COL 6.0 140 D01 M17
372 |PVC Extruded tulje SD-2241 PVC2116 Cco1 6.0 140 D01 M17
373 [PVC Extruded tuje  SD-2241 PV(C2120 co1 6.0 140 D01 M18
374 (PVC Extruded tuje  SD-2241 PVC2120 co1 6.0 140 D01 M18
375 [PVC Extruded tufe  SD-2241 PVIC2120 co1 6.0 140 D01 M18
376 |PVC Extruded tufle  SD-2241 PVC2120 co1 6.0 140 D01 M18
377 |PVC Extruded tue  SD-2241 PVC2120 co1 6.0 140 D01 M18
378 |PVC Extruded tue  SD-2241 PVC2120 co1 6.0 140 D01 M18
379 [PVC Extruded pige = SD-1785 PVC1120 co1 7.0 140 D01 M19
380 (PVC Extruded pige  SD%1785 PVC1120 co1 7.0 140 D01 M19
381 |PVC Extruded pige SP*1785 PVC1120 Cco1 7.0 140 D01 M19
382 |PVC Extruded pige SD-1785 PVC1120 Cco1 7.0 140 D01 M19
383 |PVC Extruded pipe SD-1785 PVC1120 Cco1 7.0 140 D01 M19
384 |PVC Extruded pipe =~ SD-1785 PVC1120 co1 7.0 140 D01 M19
385 |PVC Extruded pipe =~ SD-1785 PV(C1220 co1 7.0 140 D01 M19
386 |PVC Extruded pipe =~ SD-1785 PVC1220 Co1 7.0 140 D01 M19
387 |PVC Extruded pipe SD-1785 PVC1220 Cco1 7.0 140 D01 M19
388 |PVC Extruded pipe SD-1785 PVC1220 Cco1 7.0 140 D01 M19
389 |PVC Extruded pipe = SD-1785 PV(C1220 co1 7.0 140 D01 M19
390 |PVC Extruded pipe =~ SD-1785 PVC1220 Cco1 7.0 140 D01 M19
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Table 1-1-3

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

Number of Equivalent for Material Temperature, °F, Not Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
350 (1,000 < N < 10,000 1.85 176 161 146 131 117 1.02 0.870
351 10,000 < N < 25,000 152 144 132 120 1.08 0.955 0.834 0.712
352 |25,000 < N <50,000 130 124 113 1.03 0.924 0.820 0.716 0.612
353 |50,000 < N < 75,000 [1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
354 (75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
355 |N < 1,000 3.10 294 269 245 220 195 170 146
356 |1,000 < N < 10,000 1.85 176 161 146 131 117 1.02 0.870
357 [10,000 < N < 25,000 |1.52 144 132 120 1.08 0.955 0.834 0.712
358 |25,000 < N <50,000 [1.30 1.24 1.13 1.03 0.924 0.820 0.716 0.612
359 |50,000 < N < 75,000 |1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
360 |75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
361 |N < 1,000 3.10 294 2,69 245 220 195 170 146
362 |1,000 < N < 10,000 185 176 161 146 131 1.17 1.02 0.870
363 |10,000 < N < 25,000 [1.52 144 132 1.20 1.08 0.955 0.834 0.712
364 [25,000 < N <50,000 |[1.30 1.24 1.13 1.03 0.924 0.820 0.716 0.612
365 |50,000 < N < 75,000 |[1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
366 |75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
367 |N < 1,000 3.10 294 2,69 245 220 195 170 1.46
368 |1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
369 10,000 < N < 25,000 |[1.52 144 132 120 1.08 0.955 0.834 0.712
370 |25,000 < N <50,000 |[1.30 1.24 1.13 1.03 0.924 0.820 0.716\.0.612
371 |50,000 < N <75,000 |1.19 1.13 1.03 0940 0.844 0.749 0.654" 0.559
372 |75,000 < N < 100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0613 0.524
373 |N < 1,000 3.10 294 269 245 220 (195 170 146
374 (1,000 < N < 10,000 1.85 176 161 146 131 ) 117 1.02 0.870
375 10,000 < N < 25,000 |[1.52 1.44 132 1.20_(1.08 0.955 0.834 0.712
376 |25,000 < N <50,000 |1.30 1.24 113 1,03../0.924 0.820 0.716 0.612
377 |50,000 < N < 75,000 [1.19 1.13 1.03_'0.940 0.844 0.749 0.654 0.559
378 |75,000 < N < 100,000 |1.11 1.06 0.970.40.881 0.791 0.702 0.613 0.524
379 |N < 1,000 3.10 294269 245 220 195 170 146
380 |1,000 < N < 10,000 1.85 16/ 161 146 131 117 1.02 0.870
381 (10,000 < N < 25,000 |1.520~144 132 1.20 1.08 0.955 0.834 0.712
382 |25,000 < N <50,000 (130" 1.24 1.13 1.03 0.924 0.820 0.716 0.612
383 |50,000 < N <75000 1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
384 |75,000 < N <100,000 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
385 |N < 1,000 310 294 269 245 220 195 170 1.46
386 1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
387 |10,000 < N < 25,000 152 144 132 1.20 1.08 0.955 0.834 0.712
388 |25,000 < N <50,000 130 1.24 1.13 1.03 0.924 0.820 0.716 0.612
389 |50,000 < N <75000 1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
390 |75,000 < N <100,000 1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524

49



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

ASME NM.3.3-2022

Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S, for Thermoplastic Materials (Cont’d)
Minimum  Maximum
Construc- Yield Temperature
Line| Nominal ASME or ASTM tion Strength, Limit, Design
No. | Composition  Product Form Spec. No. Type/Grade Code Notes ksi °F Factor Notes
391 (PVC Extruded pipe  SD-2241 PVC1120 co1 7.0 140 D01 M19
392 [PVC Extruded pipe  SD-2241 PVC1120 co1 7.0 140 D01 M19
393 [PVC Extruded pipe  SD-2241 PVC1120 co1 7.0 140 D01 M19
394 |PVC Extruded pige SD-2241 PVC1120 Co1 7.0 140 D01 M19
395 [PVC Extruded pige SD-2241 PVC1120 Co1 7.0 140 D01 M19
396 [PVC Extruded pije  SD-2241 PVC1120 Cco1 7.0 140 D01 M19
397 |PVC Extruded pije  SD-2241 PVC1220 Cco1 7.0 140 D01 M19
398 [PVC Extruded pije = SD-2241 PVC1220 co1 7.0 140 D01 M19
399 |PVC Extruded pige SD-2241 PVC1220 Co1 7.0 140 D01 M19
400 [PVC Extruded pige SD-2241 PVC1220 Co1 7.0 140 D01 M19
401 |PVC Extruded pije  SD-2241 PVC1220 co1 7.0 140 D01 M19
402 |PVC Extruded pije = SD-2241 PVC1220 co1 7.0 140 D01 M19
403 |PVC Extruded pije  SF-1483 PVCO 1135 Cco1 7.0 130 D01 M20, M21
404 |PVC Extruded pige SF-1483 PVCO 1135 Co1 7.0 130 D01 M20, M21
405 [PVC Extruded pige SF-1483 PVCO 1135 Co1 7.0 130 D01 M20, M21
406 |PVC Extruded pije  SF-1483 PVCO 1135 co1 7.0 130, D01 M20, M21
407 |PVC Extruded pije = SF-1483 PVCO 1135 co1 7.0 1,30 D01 M20, M21
408 |PVC Extruded pije  SF-1483 PVCO 1135 co1 7.0 130 D01 M20, M21
409 |PVDF Extruded pige SF-1673 PVDF 2020 6.5 200 D01 M22
410 |PVDF Extruded pige SF-1673 PVDF 2020 6.5 200 D01 M22
411 |PVDF Extruded pije = SF-1673 PVDF 2020 6.5 200 D01 M22
412 |PVDF Extruded pije  SF-1673 PVDF 2020 6.5 200 D01 M22
413 |PVDF Extruded pige SF-1673 PVDF 2020 6.5 200 D01 M22
414 |PVDF Extruded pige SF-1673 PVDF 2020 6.5 200 D01 M22
415 |PVDF Extruded pije  SF-1673 PVDF 2025 7.7 200 D01 M23
416 |PVDF Extruded pije  SF-1673 PVDF 2025 7.7 200 D01 M23
417 |PVDF Extruded pige SF-1673 PVDF 2025 7.7 200 D01 M23
418 |PVDF Extruded pige SF-1673 PVDF 2025 7.7 200 D01 M23
419 |PVDF Extruded pige SF-1673 PVDF 2025 7.7 200 D01 M23
420 |PVDF Extruded pije  SF-1673 PVDF 2025 7.7 200 D01 M23
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Table 1-1-3

Maximum Allowable Secondary Stress Range, ksi [Note (1)],

Number of Equivalent for Material Temperature, °F, Not Exceeding
Line Thermal Cycles,
No. N 73 80 90 100 110 120 130 140 150 160 170 180 190 200
391 |N < 1,000 3.10 294 269 245 220 195 170 146
392 |1,000 < N < 10,000 185 176 161 146 131 117 1.02 0.870
393 10,000 < N < 25,000 152 144 132 120 1.08 0.955 0.834 0.712
394 |25,000 < N <50,000 [1.30 1.24 1.13 1.03 0.924 0.820 0.716 0.612
395 [50,000 < N <75,000 |1.19 1.13 1.03 0940 0.844 0.749 0.654 0.559
396 |75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
397 |N < 1,000 3.10 294 269 245 220 195 170 146
398 |1,000 < N < 10,000 1.85 176 161 146 131 117 1.02 0.870
399 |10,000 < N < 25,000 [1.52 1.44 132 1.20 1.08 0.955 0.834 0.712
400 [25,000 < N <50,000 |1.30 1.24 1.13 1.03 0924 0.820 0.716 0.612
401 |50,000 < N < 75,000 |1.19 1.13 1.03 0.940 0.844 0.749 0.654 0.559
402 |75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613 0.524
403 [N < 1,000 3.10 294 2,69 245 220 195 170
404 1,000 < N < 10,000 185 176 161 146 131 117 1.02
405 |10,000 < N < 25,000 |1.52 144 132 120 1.08 0.955 0.834
406 |25,000 < N <50,000 |1.30 1.24 1.13 1.03 0.924 0.820 0.716
407 |50,000 < N <75,000 |1.19 1.13 1.03 0.940 0.844 0.749 0.654
408 |75,000 < N <100,000 |1.11 1.06 0.970 0.881 0.791 0.702 0.613
409 [N < 1,000 6.63 643 614 586 558 529 501 472 _\445 418 391 365 338 3.11
410 |1,000 < N < 10,000 6.32 614 588 562 536 510 484 458y 432 4.05 379 353 326 3.00
411 |10,000 < N < 25,000 16.20 6.03 5.78 553 528 503 4.78+(452 426 400 374 348 322 295
412 |25,000 < N <50,000 |6.11 594 570 545 521 497 493448 422 396 370 344 318 292
413 |50,000 < N < 75,000 [6.05 589 565 541 517 493 470 446 420 394 368 342 316 290
414 |75,000 < N < 100,000 |6.02 585 562 538 515 491 ‘468 444 418 392 3.66 340 315 289
415 |N < 1,000 784 760 727 693 659 )6.25 592 558 526 495 463 431 399 3.68
416 (1,000 < N < 10,000 748 726 695 6.65 (634 6.03 572 542 510 479 448 417 386 3.54
417 |10,000 < N < 25,000 |7.33 7.12 683 6,53../6.24 594 565 535 504 473 442 411 380 3.49
418 (25,000 < N 50,000 |[7.22 7.02 6.73_'645 616 587 559 530 499 4.68 438 4.07 376 345
419 |50,000 < N < 75,000 |[7.16 696 6.68..'6.40 6.12 583 555 527 496 466 435 4.04 374 343
420 |75,000 < N <100,000 |7.11 692 .'6.64 636 6.08 581 553 525 494 464 433 403 372 341
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Table 1-1-3

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a) The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being

interpolated. The rounding rule

is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit

in the last place retained; when the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last

place retained.
The following abbreviations are

(b)

sed: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyethylene: PVC = poly(vinyl chloride):

and PVDF = poly(vinylidene flu
NOTE: (1) Multiply ksi by 1,000 to
CONSTRUCTION CODE NOTES (ASM

Co1 Compounding ingredients m
dients do notimpact the alloy
allowed by ASME NM.1. In ad
be approved by the piping

€02

the allowable stress values p
NM.1.In addition to the mate
piping component manufac

DESIGN FACTOR NOTE (ASME NM.1)):

D01 Allowable stress range valuy|

MATERIAL NOTES:

MO1 Material shall have a
(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H

MO02 Material shall have a
(a) minimum impact resistanc|
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H

ride).
obtain psi.

E NM.1):

ay vary between material manufacturers for the same grade of CPVC or PVC. While these different ingre-
vable stress values provided in this Table, they can influence the acceptability of the various joining methods
dition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall
omponent manufacturer.

Cross-linking method may vqry between material manufacturers for the same grade of PEX. While these different methods do notimpact

rovided in this Table, they can influence the acceptability of the various joining methods allowed by ASME
Fial and joining requirements set forth in ASME NM.1, the joining method to be used shall be appreved by the
urer.

bs are based on a design factor (DF) of 0.50.

b of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256

city in tension of 360,000 psi at 73°F in accordance with ASTM D638

ature under load of 212°F at a load of 264 psi in accordance with ' ASTM D648

f under 25 mm and an average time of burning of under 10'sec in accordance with ASTM D635
DB) of 4,000 psi at 73°F and 1,000 psi at 180°F in accordance with ASTM D2837

DS) of 2,000 psi at 73°F and 500 psi at 180°F in accordance with ASTM D2837

b of 1.5 ft-1b/in. of notch at 73°F in accordance with/ASTM D256

city in tension of 360,000 psi at 73°F in accotdarnice with ASTM D638

Fature under load of 212°F at a load of 264+psi in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
DB) of 4,000 psi at 73°F and 1,250 psinat 180°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 2,000 psi at 73°F and 625/psi~at 180°F in accordance with ASTM D2837

MO03 Material shall have a
(a) classification of Group 3,
(b) minimum elongation at bre
shall be 50 mm/min #10% at 23
(c) minimum flexural modulus
testing shall be performed with 4
(d) minimum izod impact resis
and a notch radius of 0.25 mm.

ass 2, and Grade 3 in accordance with ASTM D4066.

hk of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
C + 2°C and 50% % 5% relative humidity.

£900 MPa in accordafiee,with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
crosshead speed ©f1:3 mm/min + 50% at 23°C * 2°C and 50% * 5% relative humidity.

ance of 55 J/m ih a¢cordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

(e) minimum deflection temperfature of 40°€ at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (H
(g) hydrostatic design stress (
MO04 Material shall have a

PB) of2,500 psi at 73°F, 1,600 psi at 140°F, and 1,250 psi at 180°F in accordance with ASTM D2837.
HDS).of)1,250 psi at 73°F, 800 psi at 140°F, and 625 psi at 180°F in accordance with ASTM D2837.

(a) classification of Group 3, C

ass 2, AMd Grade 3 1T accordance witit ASTMD2066.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min £10% at 23°C + 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C + 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837.

MO05 Material shall have a carbon bla
colored with UV stabilizer.

ck percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)
MO06 Material shall have a

(a) thermal stability of over 428°F in accordance with ASTM D3350

(b) maximum brittleness temperature of -76°F in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F

(d) slow crack growth resistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,250 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

(f) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

MO07

MO8
M09

M10

M11

M12

M13

M14
M15

M16

M17

Material shall have a
(a) thermal stability of o
(b) maximum brittleness

(c) minimum tensile elon

(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a carb
Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon)
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon)
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a carl
Material shall have a

er 428°F in accordance with ASTM D3350

temperature of -76°F in accordance with ASTM D746

ation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
bistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,250 psi at 73°F and 630 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

n black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UV stabilizer.

ber 428°F in accordance with ASTM D3350

temperature of -76°F in accordance with ASTM D746

oation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./minat"73°F
bistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 73°F and 800 psi at 140°F in accordance with ASTM D2837, PPI{TR+3, and PPI TR-4
bss (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

rer 428°F in accordance with ASTM D3350

temperature of -76°F in accordance with ASTM D746

ation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
bistance of over 100 hr in accordance with ASTM F1473 at 2.4 MPa and 802Cyin air

is (HDB) of 1,600 psi at 73°F and 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3f-and PPI TR-4

ber 428°F in accordance with ASTM D3350

temperature of -76°F in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
bistance of over 500 hr in accordance with ASTM F1473(at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 73°F and 800 psi at 140°E in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

er 428°F in accordance with ASTM D3350

temperature of -76°F in accordance withhASTM D746

cation at break of 400% in accordance With ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
bistance of over 500 hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 73°F and, 1,000 psi at 140°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 73°K injaccordance with ASTM D2837, PPI TR-3, and PPI TR-4

ber 428°F in accordance{with" ASTM D3350

temperature of -76°F lmnaccordance with ASTM D746

cation at break of400% in accordance with ASTM D638, using a Type IV tensile bar at 2 in./min at 73°F
bistance of overy500+hr in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS)©f 15000 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

on black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

(a) minimum impact resilstance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus o

Jaocticity dn tancion of 290 0N0O el ot 7200 10 o rdan nn'th ASTM DE2Q
7 )4 v

J

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of bur

ning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635

(e) hydrostatic design basis (HDB) of 2,000 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,000 psi at 73°F in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of

elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of bur

ning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635

(e) hydrostatic design basis (HDB) of 2,500 psi at 73°F in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,250 psi at 73°F in accordance with ASTM D2837

Material shall have a
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Table 1-1-3

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)
(a) minimum impact resistance of 5.0 ft-Ib/in. of notch at 73°F in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 320,000 psi at 73°F in accordance with ASTM D638

(c) minimum deflection temperature under load of 140°F at a load of 264 psi in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 3,200 psi at 73°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,600 psi at 73°F in accordance with ASTM D2837

M18

M19

M20

M21
M22

M23

M24

M25

M26

M27

M28

M29

M30

Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elas
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (

(f) hydrostatic design stress (
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning

(e) hydrostatic design basis (H

ith ASTM D256

city in tension of 320,000 psi at 73°F in accordance with ASTM D638

ature under load of 140°F at a load of 264 psi in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
DB) of 4,000 psi at 73°F in accordance with ASTM D2837

DS) of 2,000 psi at 73°F in accordance with ASTM D2837

b of 0.65 ft-1b/in. of notch at 73°F in accordance with ASTM D256

city in tension of 400,000 psi at 73°F in accordance with ASTM D638

ature under load of 158°F at a load of 264 psi in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 sec in accordance with ASTM D635
DB) of 4,000 psi at 73°F in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 2,000 psi at 73°F in accordance with ASTM D2837

Material shall have a
(a) minimum impact resistanc|
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Allowable stress values apply
Material shall have a
(a) classification of Type I in g
(b) minimum impact resistanc|
(c) minimum flexural modulus
(d) minimum tensile elongatio
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a
(a) classification of Type II in
(b) minimum flexural modulus
(c) minimum tensile elongatio
(d) hydrostatic design basis (H
(e) hydrostatic design stress (
The first two digits (XX) of the
properties such as oxidation a
Material shall have a carbon bla
colored with UV stabilizer. Th{
(a) PEX cross-linked using per

b of 5.0 ft-1b/in. of notch at 73°F in accordance with ASTM D256

city in tension of 320,000 psi at 73°F in accordance with ASTM D638

Fature under load of 140°F at a load of 264 psi in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 sec in accordance #ith/ASTM D635
DB) of 7,100 psi at 73°F in accordance with ASTM D2837

DS) of 3,550 psi at 73°F in accordance with ASTM D2837

o both the oriented and unoriented directions.

ccordance with ASME SD-3222

b of 1.5 ft-1b/in. of notch at 73°F in accordance with ASTM D256,

of 190,000 psi at 73°F in accordance with ASTM D790, using Method I

h at break of 10% in accordance with ASTM D638, using a<Type I tensile bar at 2 in./min at 73°F
DB) of 4,000 psi at 73°F and 1,250 psi at 200°F in accordance with ASTM D2837

DS) of 2,000 psi at 73°F and 625 psi at 200°F in accordance with ASTM D2837

hccordance with ASME SD-3222

of 190,000 psi at 73°F in accordance with ASTM D790, using Method I

h at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 2 in./min at 73°F
DB) of 5,000 psi at 73°F and 1,250 psiat\248°F in accordance with ASTM D2837

DS) of 2,500 psi at 73°F and 625 psi at 248°F in accordance with ASTM D2837

hd UV resistance and do not (affect strength.

pxides shall have a minimum degree of cross-linking of 70%.

(b) PEX cross-linked using silahe compounds shall’have a minimum degree of cross-linking of 65%.

(c) PEX cross-linked using ele
Material shall have a

tron beam compounds shall have a minimum degree of cross-linking of 65%.

(a) minimum elongation at br
(b) hydrostatic design basis (
(c) hydrostatic design stress (
Material shall have a

(a) minimum elongation at br

DS)(ofy625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

PEX Type/Grade designation may bé any designation permitted by ASTM F2788. They relate to end-use

ck percentage of 2% to 3%f(in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
degree of cross-linking for PEX pipe material shall be within the range from 65% to 89%, inclusive.

k of 200%/Mmeasured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
DB) of:1,250 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS) of 625 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 630 psi at 200°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS) of 800 psi at 73°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a
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(b) hydrostatic design basis (HDB) of 1, 250 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-3
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)

(a) classification of Group 4, Class 2, and Grade 3 in accordance with ASTM D6779.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min + 10% at 23°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C = 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design bagis (HDB) of 3,150 psi at 73°F and 1,600 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(g) hydrostatic design stijess (HDS) of 1,600 psi at 73°F and 800 psi at 180°F in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-Y
Yield Strength Values, S,, for Thermoplastic Materials
Minimum
Yield

Line ASME or ASTM Strength,

No. Nominal Composition Product Form Spec. No. Type/Grade ksi Notes
1 CPVC Extruded pipe SD-2846 CPVC 4120-05 7.0 MO01
2 CPVC Extruded pipe SD-2846 CPVC 4120-06 7.0 MO1
3 CPVC Extruded pipe SF-441 CPVC 4120-05 7.0 MO1
4 CPVC Extruded pipe SF-441 CPVC 4120-06 7.0 MO1
5 CPVC Extruded pipe SF-442 CPVC 4120-05 7.0 MO1
6 CPVC Extruded pipe SF-442 CPVC 4120-06 7.0 MO1
7 PEX Extruded pipe F2788/F2788M PEX XX06 3.0 MO07, M08
8 PEX Extruded pipe F2788/F2788M PEX XX08 3.0 M07, M08
9 Polyamide Extruded pipe SF-2945 PA 32312 7.0 MO02
10 Polyamide Extruded pipe SF-2945 PA 32316 7.0 MO02
11 Polyamide-12 Extruded pipe SF-2785 PA 42316 5.8 M09
12 Polyethylene Extruded pipe SD-2239 PE2708 2:6 MO03
13 Polyethylene Extruded pipe SD-2513 PE2708 216 MO03
14 Polyethylene Extruded tube SD-2737 PE2708 2.6 MO03
15 Polyethylene Extruded pipe SD-3035 PE2708 2.6 MO03
16 Polyethylene Extruded pipe SF-714 PE2708 2.6 MO03
17 Polyethylene Extruded pipe SD-2239 PE3608 3.0 MO03
18 Polyethylene Extruded pipe SD-2239 PE4608 3.0 MO03
19 Polyethylene Extruded pipe SD-2239 PE4710 3.0 MO03
20 Polyethylene Extruded pipe SD-2513 PE4710 3.0 MO03
21 Polyethylene Extruded tube SD-2737 PE3608 3.0 MO03
22 Polyethylene Extruded tube SD-2737 PE4608 3.0 MO03
23 Polyethylene Extruded tube SD-2737 PE4710 3.0 MO03
24 Polyethylene Extruded pipe SD-3035 PE3608 3.0 MO03
25 Polyethylene Extruded_pipe SD-3035 PE4608 3.0 MO03
26 Polyethylene Extruded pipe SD-3035 PE4710 3.0 MO03
27 Polyethylene Extruded pipe SF-714 PE3608 3.0 MO03
28 Polyethylene Extruded pipe SF-71% PE4608 370 MO3
29 Polyethylene Extruded pipe SF-714 PE4710 3.0 MO03
30 Polyethylene Extruded pipe SF-2619 PE3608 3.0 MO03
31 Polyethylene Extruded pipe SF-2619 PE4710 3.0 MO03
32 pPVC Extruded pipe SD-1785 PVC2110 6.0 MO1
33 pPVC Extruded pipe SD-1785 pPvC2112 6.0 MO1
34 PVC Extruded pipe SD-1785 PVC2116 6.0 MO1
35 PVC Extruded pipe SD-1785 PVC2120 6.0 MO1
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Table 1-1-Y
Yield Strength Values, S,, for Thermoplastic Materials

Yield Strength, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 920 100 110 120 130 140 150 160 170 180 190 200
1 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
2 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
3 7.00 6.79 6.51 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
4 7.00 6.79 6p1 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
5 7.00 6.79 6p1 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 343 3.08
6 7.00 6.79 6p1 6.16 5.88 5.53 5.25 4.97 4.62 4.34 3.99 3.71 3.43 3.08
7 3.00 2.94 2.85 2.75 2.64 2.52 2.39 2.26 2.11 1.96 1.80 1.63 1.45 1.26
8 3.00 2.94 2.B5 2.75 2.64 2.52 2.39 2.26 2.11 1.96 1.80 1.63 1.45 1.26
9 6.96 6.53 5p5 5.43 497 4.55 4.19 3.88 3.63 3.43 3.28 3.19

10 6.96 6.53 5p5 5.43 497 4.55 4.19 3.88 3.63 3.43 3.28 3.19

11 5.97 5.47 489 4.42 4.04 3.72 3.45 3.21 3.01 2.83 2.67 253 2.40 2.29
12 2.60

13 2.60

14 2.60

15 2.60

16 2.60

17 3.00 2.84 2p2 2.39 2.17 1.94 1.72 1.49 ™27 1.04

18 3.00 2.84 2p1 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

19 3.00 2.84 2p1 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

20 3.00 2.84 2p1 2.39 2.16 1.94 7 1.48 1.26 1.03 0.80 0.58

21 3.00 2.84 2p2 2.39 2.17 1.94 1,72 1.49 1.27 1.04

22 3.00 2.84 2p1 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

23 3.00 2.84 2p1 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

24 3.00 2.84 2.p2 2.39 2007 1.94 1.72 1.49 1.27 1.04

25 3.00 2.84 2p1 2.39 216 1.94 1.71 1.48 1.26 1.03 0.80 0.58

26 3.00 2.84 2p1 2.39, 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

27 3.00 2.84 2p2 2.39 2.17 1.94 1.72 1.49 1.27 1.04

28 3.00 2.84 2.6T 239 216 o7 7T 148 26 103 0-80 058

29 3.00 2.84 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

30 3.00 2.84 2.62 2.39 2.17 1.94 1.72 1.49 1.27 1.04

31 3.00 2.84 2.61 2.39 2.16 1.94 1.71 1.48 1.26 1.03 0.80 0.58

32 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

33 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

34 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

35 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82
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Table 1-1-Y
Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)
Minimum
Yield

Line ASME or ASTM Strength,

No. Nominal Composition Product Form Spec. No. Type/Grade ksi Notes
36 PVC Extruded tube SD-2241 PV(C2110 6.0 MO01

37 PVC Extruded tube SD-2241 PV(C2112 6.0 MO01

38 PVC Extruded tube SD-2241 PVC2116 6.0 MO01

39 PVC Extruded tube SD-2241 PVC2120 6.0 MO1

40 PVC Extruded pipe SD-1785 PVC1120 7.0 MO1

41 PVC Extruded pipe SD-1785 PVC1220 7.0 MO01

42 PVC Extruded pipe SD-2241 PVC1120 7.0 MO01

43 PVC Extruded pipe SD-2241 PVC1220 7.0 MO1

44 PVC Extruded pipe SF-1483 PVCO 1135 7.0 MO01, M04
45 PVC Extruded pipe SF-1483 PVCO 1135 11.1 MO01, MO5
46 PVDF Extruded pipe SF-1673 PVDF 2020 6.5 M06

47 PVDF Extruded pipe SF-1673 PVDF 2025 7.7 MO06
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Table 1-1-Y
Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)
Yield Strength, ksi [Note (1)], for Material Temperature, °F, Not Exceeding

Line

No. 73 80 90 100 110 120 130 140 150 160 170 180 190 200
36 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

37 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

38 6.00 5.70 5.22 4.74 4.26 3.78 3.30 2.82

39 6.00 5.70 5p2 4.74 4.26 3.78 3.30 2.82

40 7.00 6.65 6.p9 5.53 4.97 4.41 3.85 3.29

41 7.00 6.65 6.p9 5.53 497 4.41 3.85 3.29

42 7.00 6.65 6.p9 5.53 497 4.41 3.85 3.29

43 7.00 6.65 6.p9 5.53 497 441 3.85 3.29

44 7.00 6.65 6.p9 5.53 4.97 4.41 3.85

45 11.10 1055 9.p6 8.77 7.88 6.99 6.11

46 6.50 6.31 6.p5 5.78 5.52 5.25 4,98 4.72 4.45 4.19 3.92 3.65 339 3.12
47 7.69 7.39 6.p9 6.63 6.30 5.99 5.69 5.41 5.14 4.87 4.60 4.34 4.07 3.81
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Table 1-1-Y
Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a) Thetabulated values of yield strength are those that the Committee believes are suitable for use in design calculations. At temperatures above
room temperature, the yield strength values correspond to the yield strength trend curve adjusted to the minimum specified room-tempera-
ture yield strength. The yield strength values do not correspond exactly to “minimum” or “average” as these terms are applied to a statistical
treatment of a homogeneous set of data. Neither the ASME material specifications nor the rules of ASME NM.1 require elevated temperature
testing for yield strengths of production material for use in Code components. It is not intended that results of such tests, if performed, be
compared with these tabulated yj a
ture test results on production faterial appear lower than the tabulated values by a large amount (more than the typical variability of
material and suggesting the pospibility of some error), further investigation by retest or other means should be considered.

Notes limiting applications of these materials appear in Tables 1-1-1, 1-1-2, and 1-1-3.

The stress values in this Table mdy be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the sgme number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule|is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; wher] the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

The following abbreviations are
and PVDF = poly(vinylidene flugride).

Chlorinated poly(vinyl chloride),polyamide, polyethylene, poly(vinyl chloride), and poly(vinylidene fluoride) are viscoelastic materials. The
stress values in this Table are basgd on short-duration loads and are not appropriate for use as design stresses for long-term sustained loads.

(b)
G

(d)
(e)

sed: CPVC = chlorinated poly(vinyl chloride); PEX = cross-linked polyethylene; PVC = poly(vinyl chlotide);

NOTE: (1) Multiply ksi by 1,000 to jobtain psi.
MATERIAL NOTES:

MO01 The stress values for chlorinpted poly(vinyl chloride) and poly(vinyl chloride) in this Table are based on tensile testing in accordance
with ASTM D638 using a Type I tensile bar at 0.20 in./min at 73°F. At other strain rates, other values.may apply.

MO02 The stress values for polyamjde in this Table are based on tensile testing in accordance with ASTM D638;using a 3.2 mm * 0.4 mm thick
test specimen. The speed of tpsting shall be 50 mm/min +10% at 23°C + 2°C and 50% #* 5% relative hdmidity. At other strain rates, other
values may apply.

MO03 The stress values for polyeth}lene in this Table are based on tensile testing in accordance with ASTM D638 using a Type IV tensile bar at 2
in./min at 73°F. At other stfain rates, other values may apply.

MO04 These stress values for oriepted poly(vinyl chloride) apply to the unoriented directiens*only.

MO05 These stress values for oriepted poly(vinyl chloride) apply to the oriented directignyonly.

MO06  The stress values for poly(vihylidene fluoride) in this Table are based on tensile testing in accordance with ASTM D638 using a Type |
tensile bar at 2 in./min at 43°F. At other strain rates, other values may apply.

MO07 The first two digits (XX) of tije PEX Type/Grade designation may be any deSignation permitted by ASTM F2788. They relate to end-use
properties such as oxidatiop and UV resistance and do not affect strength:

M08 The stress values for PEX in this Table are based in tensile testing in accordance with ASTM D638 using Type IV tensile bar at 2 in./min at
73°F. At other strain rates, pther values may apply.

M09 The stress values for Polyamjde-12 in this Table are based in tensiletesting at 23°C + 2°C and 50% * 5% relative humidity in accordance

with ISO 527 on Type 1A s

ecimens with a strain rate of<50 mm/min. At other strain rates, other values may apply.
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Table 1-2.1-1

Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Structural wall thickness range, in.:

Liner thickness, in.:

Fiberglass (Type E or ECR glass)

Unsaturated polyester resin

Random glass

0.1 to 0.7

0.1

Modulus Data [Notes (1)-(3)]

Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and"T|

lemperature, °F

Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Ear D638, D1599, 1.12E+06 1.13E+06 1.13E+06 1.13E+06 [9.92E+05 1.00E+06 1.01E+06 1.01E+06 [ 8.69E+05 §.78E+05 8.82E+05 8.84E+05

or D2105
Axial compressive, psi Exc D695 1.12E+06 1.13E+06 1.13E+06 1.13E+06 | 9.92E+05 1.00E+06 1.01E+06+1.01E+06 | 8.69E+05 d.78E+05 8.82E+05 8.84E+05
Axial flexural, psi Ear D790 or D2925 1.08E+06 1.10E+06 1.12E+06 1.12E+06 |9.56E+05 9.80E+05 9.91E+Q5 9.97E+05 | 8.34E+05 §.58E+05 8.69E+05 8.74E+05
Hoop tensile, psi Eunr D638, D1599, 1.12E+06 1.13E+06 1.13E+06 1.13E+06 [ 9.92E+05 1.00E+06 101E+06 1.01E+06 | 8.69E+05 §.78E+05 8.82E+05 8.84E+05

or D2290
Hoop flexural, psi Eur D790 or D2412  1.08E+06 1.10E+06 1.12E+06 1.12E+06 |9.56E+05 9.80E+05-9.91E+05 9.97E+05 | 8.34E+05 §{58E+05 8.69E+05 8.74E+05
In-plane shear, psi G D4255 4.18E+05 4.21E+05 4.23E+05 4.23E+05 |3.71E+05 3.74E+05 3.76E+05 3.77E+05 | 3.25E+05 3.29E+05 3.30E+05 3.31E+05
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion)in./in./°F: axial ay D696 2.11E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 2.11E-05
Density, Ibm/in.? p D792 0.051
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.2654
Allowable Stress Data [Note (4]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.13E+03 1.00E+03 8.78E+02
Axial flexural, psi Safo:1) D790 or D2925 1.66E+03 1.47E+03 1.29E+03
Axial compressive, psi Sa0:-1) D695 1.13E+03 1.00E+03 8.78E+02
Axial 2 x 1 biaxial tensile, psi Sae:9 D1599 1.13E+03 1.00E+03 8.78E+02
Hoop 2 x 1 biaxial tensile, psi St D1599 1.13E+03 1.00E+03 8.78E+02
Hoop tensile, psi Set1:0) D638, D1599, or D2290 1.13E+03 1.00E+03 8.78E+02
In-plane shear, psi T D4255 4.21E+02 3.74E+02 3.29E+02
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Table 1-2.1-1

Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582) (Cont’d)

Ultimate Stress Data [Note (4)]

29

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.13E+04 1.00E+04 8.78E+03
Axial flexural, psi Safo:1) D790 or D2925 1.66E+04 1.47E+04 1.29E+04
Axial compressive, psi Sao-1) D695 1.13E+04 1.00E+04 8.78E+03
Axial 2 x 1 biaxial tensile, psi Sac:1) D1599 1.13E+04 1.00E+04 8.78E+03
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 1.13E+04 1.00E+04 8.78E+03
Hoop tensile, psi Shioy D638, D1599, or D2290 1.13E+04 1.00E+04 8.78E+03
In-plane shear, psi T D4255 4.21E+03 3.74E+03 3.29E+03
Sa
A
Sa@:
/ -
Sa _
Sa0:1) - ~
el
2
> Sy
Sh = She:)
//
////
”
//
//
//
//
~
//
~
Saw-14~

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 1,800 psi for flangés constructed of Type I laminates.

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values of the stry

(3) Elastic properties may also

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calc

ctural wall only, or for pipe for whieh'the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.1-2

Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Structural wall thickness range, in.:

Liner thickness, in.:

Fiberglass (Type E or ECR glass)

Unsaturated polyester resin
Random glass/WR (0/90)

0.1 to 0.7
0.1

Modulus Data [Notes (1)-(3)]

Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and.'T

emperature, °F

Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.32E+06 1.51E+06 1.65E+06 1.67E+06 | 1.19E+06 1.38E+06 1.51E+06 1.53E+06 | 1.06E+06 1.25E+06 1.38E+06 1.40E+06

or D2105
Axial compressive, psi Exc D695 1.32E+06 1.51E+06 1.65E+06 1.67E+06 | 1.19E+06 1.38E+06 1.51E+06+153E+06 | 1.06E+06 125E+06 1.38E+06 1.40E+06
Axial flexural, psi Ear D790 or D2925 1.18E+06 1.23E+06 1.44E+06 1.44E+06 |1.05E+06 1.10E+06 1.31E+Q6 1.31E+06 |9.21E+05 9.77E+05 1.18E+06 1.19E+06
Hoop tensile, psi Enr D638, D1599, 1.33E+06 1.51E+06 1.65E+06 1.67E+06 |1.19E+06 1.38E+06 151E¥06 1.53E+06 |1.06E+06 1.25E+06 1.38E+06 1.40E+06

or D2290
Hoop flexural, psi Eur D790 or D2412 1.18E+06 1.23E+06 1.44E+06 1.44E+06 |1.10E+06 1.10E+06“~1.31E+06 1.31E+06 |9.14E+05 9.74E+06 1.18E+06 1.19E+06
In-plane shear, psi G D4255 4.10E+05 4.10E+05 4.07E+05 4.07E+05 | 3.59E+05 3.56E#+05 3.50E+05 3.51E+05 |3.09E+05 3.03E+05 2.94E+05 2.94E+05
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion)in./in./°F: axial ay D696 1.93E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.93E-05
Density, Ibm/in.? p D792 0.053
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.76
Allowable Stress Data [Note (4]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.96E+03 1.79E+03 1.62E+03
Axial flexural, psi Safo:1) D790 or D2925 2.46E+03 2.20E+03 1.95E+03
Axial compressive, psi Sa0:-1) D695 1.96E+03 1.79E+03 1.62E+03
Axial 2 x 1 biaxial tensile, psi Sae:a9 D1599 1.97E+03 1.79E+03 1.62E+03
Hoop 2 x 1 biaxial tensile, psi St D1599 1.97E+03 1.79E+03 1.62E+03
Hoop tensile, psi Set1:0) D638, D1599, or D2290 1.97E+03 1.79E+03 1.62E+03
In-plane shear, psi T D4255 4.10E+02 3.56E+02 3.03E+02
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Table 1-2.1-2

Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582) (Cont’d)

Ultimate Stress Data [Note (4)]
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Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.96E+04 1.79E+04 1.62E+04
Axial flexural, psi Safo:1) D790 or D2925 2.46E+04 2.20E+04 1.95E+04
Axial compressive, psi Sago:-1) D695 1.96E+04 1.79E+04 1.62E+04
Axial 2 x 1 biaxial tensile, psi Sae:1) D1599 1.97E+04 1.79E+04 1.62E+04
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 1.97E+04 1.79E+04 1.62E+04
Hoop tensile, psi Shioy D638, D1599, or D2290 1.97E+04 1.79E+04 1.62E+04
In-plane shear, psi T D4255 4.10E+03 3.56E+03 3.03E+03
Sa
A
Sa@:
/ -
Sa _
Sa0:1) - ~
/ﬁ
2
> Sy
Sh = She:)
//
////
”
//
//
//
//
~
//
~
Saw-14~

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 3,000 psi for flangés constructed of Type II laminates.

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values of the stry

(3) Elastic properties may also

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calc

ctural wall only, or for pipe for whieh'the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total w
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.1-3

Data Sheet for Fiberglass Unsaturated Polyester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV) (22)

Description and Service Limits

Reinforcement material:

Resin material:

Fiberglass (Type E or ECR glass)

Unsaturated polyester resin

Reinforcement pattern: FW (%55)
Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1)-(3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Ear D638, D1599, 1.19E+06 1.26E+06 1.28E+06 1.29E+06 | 1.01E+06 1.04E+06 1.04E+06 1.05E+06 [ 8.20E+05 d.08E+05 8.03E+05 8.01E+05

or D2105
Axial compressive, psi Exc D695 1.19E+06 1.26E+06 1.28E+06 1.29E+06 | 1.01E+06 1.04E+06 1.04E+06+1.05E+06 | 8.20E+05 d.08E+05 8.03E+05 8.01E+05
Axial flexural, psi Ear D790 or D2925 1.11E+06 1.19E+06 1.22E+06 1.24E+06 | 9.40E+05 9.94E+05 1.02E+Q6 1.03E+06 |7.62E+05 7.98E+05 8.04E+05 8.05E+05
Hoop tensile, psi Eunr D638, D1599, 1.51E+06 1.87E+06 1.99E+06 2.04E+06 | 1.33E+06 1.65E+06 176E¥06 1.80E+06 |1.16E+06 1.42E+06 1.50E+06 1.54E+06

or D2290
Hoop flexural, psi Eur D790 or D2412  1.27E+06 1.59E+06 1.76E+06 1.86E+06 |1.10E+06 1.41E+06~1.56E+06 1.65E+06 |9.32E+05 122E+06 1.35E+06 1.42E+06
In-plane shear, psi G D4255 6.86E+05 1.02E+06 1.15E+06 1.21E+06 | 6.26E+05 9.62E+05 1.09E+06 1.15E+06 | 5.65E+05 9.03E+05 1.03E+06 1.09E+06
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.52
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion)in./in./°F: axial oy D696 1.98E-05
Coefficient of thermal expansion)in./in./°F: hoop oy 1.04E-05
Density, Ibm/in.? p D792 0.059
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.76
Allowable Stress Data [Note (4]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sago:1) D638 or D2105 8.17E+02 8.08E+02 6.46E+02
Axial flexural, psi Safo:1) D790 or D2925 1.78E+03 1.49E+03 1.20E+03
Axial compressive, psi Sa0:-1) D695 1.63E+03 1.35E+03 1.05E+03
Axial 2 x 1 biaxial tensile, psi Sae:9 D1599 1.87E+03 1.82E+03 1.05E+03
Hoop 2 x 1 biaxial tensile, psi NN D1599 2.42E+03 2.15E+03 1.50E+03
Hoop tensile, psi Set1:0) D638, D1599, or D2290 2.42E+03 2.15E+03 1.50E+03
In-plane shear, psi T D4255 1.02E+03 9.62E+02 9.03E+02

2202-€'€'NN TNSV


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

Table 1-2.1-3

Data Sheet for Fiberglass Unsaturated Polyester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV) (Cont’d)

Ultimate Stress Data [Note (4)]

99

Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 8.17E+03 8.08E+03 6.46E+03
Axial flexural, psi Safo:1) D790 or D2925 1.78E+04 1.49E+04 1.20E+04
Axial compressive, psi Sao-1) D695 1.63E+04 1.35E+04 1.05E+04
Axial 2 x 1 biaxial tensile, psi Sac:1) D1599 1.87E+04 1.82E+04 1.05E+04
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 2.42E+04 2.15E+04 1.50E+04
Hoop tensile, psi Shioy D638, D1599, or D2290 2.42E+04 2.15E+04 1.50E+04
In-plane shear, psi T D4255 1.02E+04 9.62E+03 9.03E+03
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Allowable Stress Envelope

GENERAL NOTES:

(a) The values in this table may]
(b) Refer to ASME NM.2, Table
(c) The Type Il laminate valueg

NOTES:

(1) Elastic properties apply to tothl wall, notjust to structural wall. Thisis to-ensure that the loads on the piping, the supports, and the connected equipment, as calc|

are not understated.
(2) Formodulus values of the stry
(3) Elastic properties may also

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

are based on 60% to 65% glass content; slight variations on thermal expansion can be expected if the glass content of th

ctural wall only, or for pipe for whieh'the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total w
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

b laminate is greater than 65%.

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.2-1

Data Sheet for Vinyl Ester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Structural wall thickness range, in.:

Liner thickness, in.:

Fiberglass (Type E or ECR glass)
Vinyl ester resin

Random glass

0.1 to 0.7

0.1

Modulus Data [Notes (1)-(3)]

Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and.'T

emperature, °F

Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Eur D638, D1599, 1.10E+06 1.11E+06 1.12E+06 1.12E+06 | 1.08E+06 1.09E+06 1.09E+06 1.12E+06 [ 9.09E+05 9.19E+05 9.23E+05 9.25E+05

or D2105
Axial compressive, psi Exc D695 1.10E+06 1.11E+06 1.12E+06 1.12E+06 | 1.08E+06 1.09E+06 1.09E+06\112E+06 |9.09E+05 9.19E+05 9.23E+05 9.25E+05
Axial flexural, psi Ear D790 or D2925 1.06E+06 1.09E+06 1.10E+06 1.11E+06 | 1.04E+06 1.06E+06 1.08E+Q6 1.11E+06 |8.75E+05 §.98E+05 9.09E+05 9.14E+05
Hoop tensile, psi Eunr D638, D1599, 1.10E+06 1.11E+06 1.12E+06 1.12E+06 | 1.08E+06 1.09E+06 109E¥06 1.12E+06 [ 9.09E+05 9.19E+05 9.23E+05 9.25E+05

or D2290
Hoop flexural, psi Eur D790 or D2412 1.06E+06 1.09E+06 1.10E+06 1.11E+06 |1.04E+06 1.06E+06~1.08E+06 1.11E+06 |8.75E+05 §98E+05 9.09E+05 9.14E+05
In-plane shear, psi G D4255 4.11E+05 4.17E+05 4.18E+05 4.19E+05 | 4.02E+05 4.06E+05 4.08E+05 4.19E+05 | 3.40E+05 3.44E+05 3.45E+05 3.46E+05
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion)in./in./°F: axial oy D696 1.855E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.855E-05
Density, Ibm/in.? p D792 0.049
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.547
Allowable Stress Data [Note (4]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.11E+03 1.09E+03 9.19E+02
Axial flexural, psi Safo:1) D790 or D2925 1.64E+03 1.60E+03 1.35E+03
Axial compressive, psi Sa0:-1) D695 1.11E+03 1.09E+03 9.19E+02
Axial 2 x 1 biaxial tensile, psi Sae:9 D1599 1.11E+03 1.09E+03 9.19E+02
Hoop 2 x 1 biaxial tensile, psi St D1599 1.11E+03 1.09E+03 9.19E+02
Hoop tensile, psi Set1:0) D638, D1599, or D2290 1.11E+03 1.09E+03 9.19E+02
In-plane shear, psi T D4255 4.17E+02 4.06E+02 3.44E+02
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Data Sheet for Vinyl Ester Resin Type | (SC-582) (Cont'd)

Table 1-2.2-1

Ultimate Stress Data [Note (4)]

89

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sao:1) D638 or D2105 1.11E+04 1.09E+04 9.19E+03
Axial flexural, psi Safo:1) D790 or D2925 1.64E+04 1.60E+04 1.35E+04
Axial compressive, psi Sao-1) D695 1.11E+04 1.09E+04 9.19E+03
Axial 2 x 1 biaxial tensile, psi Sac:1) D1599 1.11E+04 1.09E+04 9.19E+03
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 1.11E+04 1.09E+04 9.19E+03
Hoop tensile, psi Shioy D638, D1599, or D2290 111E+04 1.09E+04 9.19E+03
In-plane shear, psi T D4255 4.17E+03 4.06E+03 3.44E+03
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GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

(c) The maximum allowable dedign stress value shall be 1,800 psi for flangés constructed of Type I laminates.

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values of the stry

(3) Elastic properties may also

-3.1-1 for limitations on service based on temperature.

e determined in accordance 'with ASME NM.2, Mandatory Appendix II.

(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

be interpolated to determine values for intermedidte temperatures and thicknesses.

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calc

ctural wall only, or for pipe for whieh'the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.2-2

Data Sheet for Vinyl Ester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Structural wall thickness range, in.:

Fiberglass (Type E or ECR glass)
Vinyl ester resin

Random glass/WR (0/90)

0.1 to 0.7

Liner thickness, in.: 0.1
Modulus Data [Notes (1)-(3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Ear D638, D1599, 1.31E+06 1.44E+06 1.59E+06 1.66E+06 |1.28E+06 1.47E+06 1.61E+06 1.62E406 |1.11E+06 129E+06 1.38E+06 1.40E+06

or D2105
Axial compressive, psi Exc D695 1.31E+06 1.44E+06 1.59E+06 1.66E+06 | 1.28E+06 1.47E+06 1.61E+06\162E+06|1.11E+06 129E+06 1.38E+06 1.40E+06
Axial flexural, psi Ear D790 or D2925 1.17E+06 1.19E+06 1.39E+06 1.48E+06 | 1.14E+06 1.19E+06 1.40E+Q06 1.40E+06 |9.64E+05 1.02E+06 1.18E+06 1.19E+06
Hoop tensile, psi Eunr D638, D1599, 1.31E+06 1.50E+06 1.64E+06 1.70E+06 |1.28E+06 1.47E+06 1%61E+06 1.63E+06 |1.06E+06 129E+06 1.38E+06 1.40E+06

or D2290
Hoop flexural, psi Eur D790 or D2412 1.16E+06 1.21E+06 1.44E+06 1.53E+06 |1.14E+06 1.18E+06~1.40E+06 1.40E+06 |9.14E+05 101E+06 1.18E+06 1.19E+06
In-plane shear, psi G D4255 4.05E+05 4.05E+05 4.02E+05 4.01E+05 | 3.94E+05 3.92E+05 3.88E+05 3.89E+05 |3.09E+05 3.20E+05 2.94E+05 2.94E+05
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion)in./in./°F: axial ay D696 1.66E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.66E-05
Density, Ibm/in.? p D792 0.050
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.3694
Allowable Stress Data [Note (4]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.87E+03 1.91E+03 1.68E+03
Axial flexural, psi Safo:1) D790 or D2925 2.38E+03 2.37E+03 2.04E+03
Axial compressive, psi Sa0:-1) D695 1.95E+03 1.91E+03 1.68E+03
Axial 2 x 1 biaxial tensile, psi Sae:9 D1599 1.95E+03 1.91E+03 1.68E+03
Hoop 2 x 1 biaxial tensile, psi St D1599 1.95E+03 1.91E+03 1.68E+03
Hoop tensile, psi Set1:0) D638, D1599, or D2290 1.95E+03 1.91E+03 1.68E+03
In-plane shear, psi T D4255 4.05E+02 3.92E+02 3.20E+02
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Data Sheet for Vinyl Ester Resin Type Il (SC-582) (Cont’d)

Table 1-2.2-2

Ultimate Stress Data [Note (4)]

0L

Property Symbol ASTM Test Method 77°F 150°F 200°F
Axial tensile, psi Sa0:1) D638 or D2105 1.87E+04 1.91E+04 1.68E+04
Axial flexural, psi Safo:1) D790 or D2925 2.38E+04 2.37E+04 2.04E+04
Axial compressive, psi Sao-1) D695 1.95E+04 1.91E+04 1.68E+04
Axial 2 x 1 biaxial tensile, psi Sac:1) D1599 1.95E+04 1.91E+04 1.68E+04
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 1.95E+04 1.91E+04 1.68E+04
Hoop tensile, psi Shioy D638, D1599, or D2290 1.95E+04 191E+04 1.68E+04
In-plane shear, psi T D4255 4.05E+03 3.92E+03 3.20E+03
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Allowable Stress Envelope

GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 3,000 psi for flangés constructed of Type II laminates.

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values of the stry

(3) Elastic properties may also

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calc

ctural wall only, or for pipe for whieh'the liner thickness is 0.0 in., it is permissible to use the modulus values applicable to a total w
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.
(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.2-3

Data Sheet for Vinyl Ester Resin Type Il (55-deg Filament Wound; ASME NM.2, Mandatory Appendix 1V) (22)

Description and Service Limits

Reinforcement material:

Resin material:

Fiberglass (Type E or ECR glass)

Vinyl ester resin

Reinforcement pattern: FW (%55)
Structural wall thickness range, in.: 0.1 to 0.7
Liner thickness, in.: 0.1
Modulus Data [Notes (1)-(3)]
Modulus of Elasticity for Total Wall Thickness, in. (Including 0.1-in. Liner),.and Tpmperature, °F
Up to and Including 77°F 150°F 200°F
ASTM Test 0.8 and 0.8 and 0.8 and
Property Symbol Method 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over 0.2 0.4 0.6 Over

Axial tensile, psi Ear D638, D1599, 1.18E+06 1.24E+06 1.26E+06 1.27E+06 | 1.15E+06 1.19E+06 1.21E+06 1.21E+06 |9.54E+05 9.86E+05 1.00E+06 1.00E+06

or D2105
Axial compressive, psi Exc D695 1.18E+06 1.24E+06 1.26E+06 1.27E+06 | 1.15E+06 1.19E+06 1.21E+06+1:21E+06 | 9.54E+05 9.86E+05 1.00E+06 1.00E+06
Axial flexural, psi Ear D790 or D2925 1.10E+06 1.17E+06 1.14E+06 1.22E+06 | 1.08E+06 1.14E+06 1.16E+Q6 1.18E+06 |8.22E+05 §.64E+05 8.75E+05 8.79E+05
Hoop tensile, psi Eunr D638, D1599, 1.49E+06 1.85E+06 1.97E+06 2.02E+06 | 1.47E+06 1.81E+06 192E406 1.97E+06 | 1.22E+06 1.50E+06 1.59E+06 1.63E+06

or D2290
Hoop flexural, psi Eur D790 or D2412  1.25E+06 1.57E+06 1.76E+06 1.84E+06 | 1.24E+06 1.54E+06~1.71E+06 1.80E+06 |9.90E+05 1.28E+06 1.43E+06 1.50E+06
In-plane shear, psi G D4255 6.80E+05 1.01E+06 1.14E+06 1.20E+06 | 6.74E+05 1.00E+06 1.13E+06 1.19E+06 | 5.86E+05 9.23E+05 1.05E+06 1.11E+06
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 0.2-in. Thickness
Poisson’s ratio: hoop-axial tensile VHAT 0.49
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion)in./in./°F: axial ay D696 1.831E-05
Coefficient of thermal expansion)in./in./°F: hoop ay 1.067E-05
Density, Ibm/in.? p D792 0.057
Thermal conductivity, Btu-in./(hy-ft>-°F) k C1045 1.74
Allowable Stress Data [Notes (#), (5)]
Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 1.20E+03 1.15E+03 8.54E+02
Axial flexural, psi Safo:1) D790 or D2925 1.74E+03 1.70E+03 1.50E+03
Axial compressive, psi Sa0:-1) D695 1.61E+03 1.55E+03 1.15E+03
Axial 2 x 1 biaxial tensile, psi Sae:9 D1599 2.25E+03 2.20E+03 1.82E+03
Hoop 2 x 1 biaxial tensile, psi St D1599 4.50E+03 4.40E+03 3.65E+03
Hoop tensile, psi Set1:0) D638, D1599, or D2290 4.50E+03 4.40E+03 3.65E+03
In-plane shear, psi T D4255 1.01E+03 1.00E+03 9.23E+02
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Table 1-2.2-3

Data Sheet for Vinyl Ester Resin Type Il (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV) (Cont’d)

Ultimate Stress Data [Notes (4), (5)]

L

Property Symbol ASTM Test Method 77°F 150°F 200°F

Axial tensile, psi Sa0:1) D638 or D2105 9.60E+03 9.21E+03 6.84E+03
Axial flexural, psi Safo:1) D790 or D2925 1.74E+04 1.70E+04 1.50E+04
Axial compressive, psi Sao-1) D695 1.61E+04 1.55E+04 1.15E+04
Axial 2 x 1 biaxial tensile, psi Sac:1) D1599 1.80E+04 1.76E+04 1.46E+04
Hoop 2 x 1 biaxial tensile, psi Shz:1) D1599 3.60E+04 3.52E+04 2.92E+04
Hoop tensile, psi Shioy D638, D1599, or D2290 3.60E+04 3.52E+04 2.92E+04
In-plane shear, psi T D4255 1.01E+04 1.00E+04 9.23E+03
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GENERAL NOTES:

(a) The values in this table may|be interpolated to determine values for intermedidte temperatures and thicknesses.
(b) Refer to ASME NM.2, Table 3-3.1-1 for limitations on service based on temperature.

(c) The Type Ill laminate valueq are based on 60% to 65% glass content; slight variations on thermal expansion can be expected if the glass content of th

NOTES:

(1) Elastic properties apply to tothl wall, notjust to structural wall. Thisis to-ensure that the loads on the piping, the supports, and the connected equipment, as calc|

are not understated.

(2) Formodulus values of the stryctural wall only, or for pipe for whieh'the liner thicknessis 0.0 in., it is permissible to use the modulus values applicable to a total W
(3) Elastic properties may also e determined in accordance with ASME NM.2, Mandatory Appendix I
(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

b laminate is greater than 65%.

lilated in the pipe stress analysis,

all thickness 0f 0.80 in. and over.
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Table 1-2.2-3
Data Sheet for Vinyl Ester Resin Type lll (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV) (Cont’d)

NOTES: (Cont'd)

(5) The ultimate axial tensile strength of 9,600 psi, if tested per ASTM D638, may not be achieved. The value defined is based on experience with testing pipe per ASTM D2105; however, ASTM
D2105 testing is not practical for all pipe sizes due to the load required to break the pipe exceeding the capacity of many tensile testing machines. If the purchaser requires testing per NM.2,
Mandatory Appendix IV and ASTM D638 testing is performed, the mean strength shall exceed 8,000 psi for the pipe to be qualified to meet ASME NM.3.3 requirements.
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ASME NM.3.3-2022

Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials
Minimum Maximum
ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO01
CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D02 MO1
CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D03 MO01
4 |CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D02 MO02
6 [CPVC Extruded pipg SD-2846 CPVC 4120-06 Cco1 48.3 93.3 D03 MO02
7 |CPVC Extruded pipg SF-441 CPVC 4120-05 co1 48.3 93.3 D01 MO1
8 |CPVC Extruded pipg SF-441 CPVC 4120-05 Cco1 48.3 93.3 D02 MO1
CPVC Extruded pipg SF-441 CPVC 4120-05 co1 48.3 93.3 D03 MO01
10 [CPVC Extruded pipg SF-441 CPVC 4120-06 Cco1 48.3 93.3 D01 MO02
11 [CPVC Extruded pipg SF-441 CPVC 4120-06 co1 48.3 93.3 D02 MO2
12 |CPVC Extruded pipg SF-441 CPVC 4120-06 co1 48.3 93.3 D03 MO02
13 [CPVC Extruded pipg SF-442 CPVC 4120-05 co1 48.3 93.3 DO1 MO01
14 |CPVC Extruded pipg SF-442 CPVC 4120-05 co1 48.3 93.3 D02 MO01
15 [CPVC Extruded pipg SF-442 CPVC 4120-05 co1 48.3 93.3 D03 MO01
16 [CPVC Extruded pipg SF-442 CPVC 4120-06 co1 48.3 93.3 D01 MO02
17 |CPVC Extruded pipg SF-442 CPVC 4120-06 co1 48.3 93.3 D02 MO02
18 |CPVC Extruded pipg SF-442 CPVC 4120-06 co1 48.3 93.3 D03 MO02
19 [PEX Extruded pipg F2788/ PEX XX06 €02 20.0 93.3 D05 (0.4) M25, M26, M27
F2788M
20 |PEX Extruded pipg F2788/ PEX XX06 Co2 20.0 93.3 D06 (0.5) M25, M26, M27
F2788M
21 |PEX Extruded pipg F2788/ PEX XX06 €02 20.0 93.3 D07 (0.63) M25, M26, M27
F2788M
22 |PEX Extruded pipg F2788/ PEX XX06 coz 20.0 93.3 D08 (1.0) M25, M26, M27
F2788M
23 |PEX Extruded pipg F2788/ ,PEX XX06 €02 20.0 82.2 D05 (0.4) M25, M26, M28
F2788M
24 |PEX Extruded pipg F2788/~ PEX XX06 €02 20.0 82.2 D06 (0.5) M25, M26, M28
F2788M
25 |PEX Extruded pipp _ “F2788/ PEX XX06 c02 20.0 82.2 D07 (0.63) M25, M26, M28
F2788M
26 |PEX Extruded pipe F2788/ PEX XX06 coz 20.0 82.2 D08 (1.0) M25, M26, M28
F2788M
27 |PEX Extruded pipe F2788/ PEX XX08 €02 20.0 93.3 D05 (0.4) M25, M26, M29
F2788M
28 |PEX Extruded pipe F2788/ PEX XX08 €02 20.0 93.3 D06 (0.5) M25, M26, M29
F2788M
29 |PEX Extruded pipe F2788/ PEX XX08 €02 20.0 93.3 D07 (0.63) M25, M26, M29
F2788M
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line
No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
1 (11.0 10.7 989 910 834 760 688 6.19 552 487 423 362 3.02 244 187 132
2 (138 134 124 114 104 950 860 7.74 690 6.08 529 452 377 305 234 165
3 1276 268 247 228 208 19.0 172 155 138 122 106 9.04 7.55 6.09 4.68 3.30
11.0 10.7 998 [9.26 856 788 723 659 598 538 480 423 369 315 264 213
13.8 134 125 116 10.7 986 9.04 824 747 6.72 6.00 529 461 394 329 266
27.6 268 250 232 214 19.7 181 165 149 135 120 10.6 9.22 7.88 6.59 533
11.0 10.7 989 [9.10 834 760 688 6.19 552 487 423 362 302 244 187 132
13.8 134 124 114 104 950 860 7.74 690 6.08 529 452 377 305 234 165
276 268 247 228 208 190 172 155 138 122 106 9.04 7.55 6.09 4.68 3.30
10 [11.0 10.7 998 [9.26 856 788 7.23 6.59 598 538 480 423 3.69 315 2.64 A 2.I3
11 |13.8 134 125 116 10.7 9.86 9.04 824 747 6.72 6.00 529 461 394 3.29,,2.66
12 | 276 268 250 232 214 19.7 181 165 149 135 12.0 10.6 9.22 7.88 659 533
13 (11.0 10.7 989 [9.10 834 760 688 6.19 552 487 423 362 3.02 244> 187 132
14 |13.8 134 124 114 104 950 860 7.74 690 6.08 529 452 3.77¢\305 234 1.65
15 (27.6 268 247 228 208 190 172 155 138 122 10.6 9.04 7.55, 6.09 4.68 3.30
16 |11.0 10.7 998 [9.26 856 788 723 659 598 538 480 4.23* 3.69 315 264 213
17 |13.8 134 125 116 10.7 986 9.04 824 747 6.72 6.00 1529 461 394 329 266
18 | 27.6 268 250 232 214 19.7 181 16,5 149 135 12.0™ 10.6 9.22 7.88 6.59 533
19 3.4 34 3.3 3.2 3.1 3.0 2.8 2.7 2.6 2.5 2.4 2.3 2.3 2.1 1.9 1.7
20 4.3 4.2 4.1 3.9 3.8 3.7 3.6 34 3.3 3.2 3.0 2.9 29 2.6 2.3 2.1
21 5.4 5.3 5.1 5.0 4.8 4.6 4.5 4.3 4.2 4.0 3.8 3.7 3.6 3.3 3.0 2.6
22 8.5 8.4 8.2 7.9 7.6 7.4 7.1 679 6.6 6.3 6.1 5.8 5.8 5.2 4.7 4.2
23 3.4 34 3.3 3.2 3.1 3:0. 2.8 2.7 2.6 2.5 2.4 2.3 2.3 2.1
24 4.3 4.2 4.1 3.9 3.8 3.7 3.6 34 3.3 3.2 3.0 2.9 29 2.6
25 5.4 5.3 5.1 5.0 4.8 4.6 4.5 4.3 4.2 4.0 3.8 3.7 3.6 3.3
26 8.5 8.4 8.2 7.9 7.6 7.4 7.1 6.9 6.6 6.3 6.1 5.8 5.8 5.2
27 4.3 4.3 4.1 3.9 3.7 3.5 3.3 3.2 3.0 2.8 2.6 2.4 2.2 2.1 1.9 1.7
28 5.4 5.3 5.1 4.9 4.6 4.4 4.2 3.9 3.7 3.5 3.3 3.0 2.8 2.6 2.3 2.1
29 6.8 6.7 6.4 6.1 5.9 5.6 5.3 5.0 4.7 4.4 4.1 3.8 3.5 3.3 3.0 2.6
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Table 1-1-1M

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes

30 |PEX Extruded pipe F2788/ PEX XX08 €02 20.0 93.3 D08 (1.0) M25, M26, M29
F2788M

31 |PEX Extruded pipg F2788/ PEX XX08 €02 20.0 82.2 D05 (0.4) MO1, M02, M30
F2788M

32 |PEX Extruded pipg F2788/ PEX XX08 co2 20.0 82.2 D06 (0.5) MO01, M02, M30
F2788M

33 |PEX Extruded pipg F2788/ PEX XX08 co2 20.0 82.2 D07 (0.63) M01, M02, M30
F2788M

34 |PEX Extruded pipg F2788/ PEX XX08 €02 20.0 82.2 D08 (1.0) MO01, M02, M30
F2788M

35 |Polyamide Extruded pipg SF-2945 PA 32312 48.0 82.2 D01 MO03

36 |Polyamide Extruded pipg SF-2945 PA 32312 48.0 82.2 D02 MO3

37 |Polyamide Extruded pipg SF-2945 PA 32312 48.0 82.2 D03 MO03

38 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D01 MO04

39 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D02 M04

40 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D03 MO04

41 |Polyamide-12  Extruded pipg SF-2785 PA 42316 40.0 82.2 D05 (0.4) M31

42 |Polyamide-12  Extruded pipg SF-2785 PA 42316 40.0 82.2 D06 (0.5) M31

43 |Polyamide-12  Extruded pipg SF-2785 PA 42316 40.0 82.2 D07 (0.63) M31

44 |Polyamide-12  Extruded pipg SF-2785 PA 42316 40.0 82.2 D08 (1.0) M31

45 |Polyethylene  Extruded pipg SD-2239 PE2708 17.9 60.0 D04 MO05, M06

46 |Polyethylene  Extruded pipg SD-2239 PE2708 17.9 60.0 D05 MO05, M06

47 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 60.0 D07 MO05, M06

48 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 60.0 D08 MO05, M06

49 |Polyethylene  Extruded pipg SD-2239 PE2708 17.9 82.2 D04 MO05, M07

50 |Polyethylene  Extruded pipg SD-2239 PE2708 17.9 82.2 D05 MO05, M07

51 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D07 MO05, M07

52 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D08 MO05, M07

53 |Polyethylene  Extruded pipg SD;2513" PE2708 17.9 60.0 D04 M06, M08

54 |Polyethylene  Extruded pipg SD:2513 PE2708 17.9 60.0 D05 M06, M08

55 |Polyethylene  Extruded pipf SD-2513 PE2708 17.9 60.0 D07 MO06, M08

56 |Polyethylene Extruded pip€ SD-2513—PEZ708 179 6500 D08 V06, MO8

57 |Polyethylene  Extruded pipe SD-2513 PE2708 179 82.2 D04 M07, M08

58 |Polyethylene  Extruded pipe SD-2513 PE2708 179 82.2 D05 M07, M08

59 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 82.2 D07 MO07, M08

60 |Polyethylene  Extruded pipe SD-2513 PE2708 17.9 82.2 D08 MO07, M08

61 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D04 MO05, M06

62 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D05 MO05, M06

63 |Polyethylene  Extruded tube SD-2737 PE2708 17.9 60.0 D07 MO05, M06
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
30 (109 10.7 10.2 9.8 9.3 8.8 8.4 7.9 7.4 7.0 6.5 6.0 5.6 5.2 4.7 4.2
31 4.3 4.3 4.1 3.9 3.7 3.5 3.3 3.2 3.0 2.8 2.6 2.4 2.2 2.1
32 5.4 5.3 5.1 4.9 4.6 4.4 4.2 3.9 3.7 3.5 3.3 3.0 2.8 2.6
33 6.8 6.7 6.4 6.1 5.9 5.6 5.3 5.0 4.7 4.4 4.1 3.8 3.5 3.3
34 (109 10.7 10.2 9.8 9.3 8.8 8.4 7.9 7.4 7.0 6.5 6.0 5.6 5.2
35 689 6.74 638 [6.02 568 535 503 472 441 418 396 375 354 334
36 8.62 843 797 [753 710 6.69 628 589 552 523 495 468 442 417
37 |17.2 169 160 151 142 134 126 11.8 11.0 105 991 9.37 885 834
38 8.69 852 810 [7.69 729 691 654 619 584 550 517 486 455 4.25
39 (109 10.6 10.1 9.61 9.12 864 818 7.73 730 688 647 6.07 568 531
40 |21.7 213 202 19.2 182 173 164 155 146 138 129 121 114 0.6
41 8.6 8.4 8.1 7.7 7.3 7.0 6.6 6.3 6.0 5.6 5.2 4.8 45 4.1
42 |110.7 105 10.1 9.6 9.2 8.7 8.3 7.8 7.5 7.0 6.5 6.1 5.6 5.2
43 (135 133 127 121 11.6 11.0 104 9.9 9.4 8.8 8.2 7.6 7.1 6.5
44 | 214 211 202 193 184 175 166 157 150 139 130+ 121 11.2 103
45 276 272 2,64 [256 249 241 234 227 221

46 345 341 330 [3.21 311 3.02 293 284 276

47 543 536 520 [5.05 490 4.75 4.61 448 434

48 8.62 851 826 801 778 755 732 7.10-..6.89

49 2.76 270 257 [244 231 219 2071%9% 185 174 163 153 143

50 345 338 321 305 289 274 259245 231 217 204 191 179

51 543 532 506 K80 455 4314408 385 363 342 322 3.02 282

52 8.62 845 8.03 [7.62 723 684 648 6.12 577 543 511 479 448

53 2.76 272 2.64 [256 249,241 234 227 221

54 345 341 330 [j3.21-~"311 3.02 293 284 276

55 543 536 520 [5.05.7490 475 4.61 448 434

56 8.62 851 8.26 0 —7.78 755 7.32 7.10 689

57 276 270 257 244 231 219 207 196 185 174 163 153 1.43

58 345 338 321 305 289 274 259 245 231 217 204 191 179

59 543 532 506 480 455 431 4.08 385 363 342 322 3.02 282

60 8.62 845 803 762 723 684 648 612 577 543 511 479 448

61 276 272 264 256 249 241 234 227 221

62 345 341 330 321 311 3.02 293 284 276

63 543 536 520 505 490 475 4.61 448 434
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
64 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D08 MO05, M06
65 |Polyethylene  Extruded tube SD-2737 PE2708 179 82.2 D04 MO05, M07
66 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D05 MO05, M07
67 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D07 MO05, M07
68 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D08 MO05, M07
69 |Polyethylene  Extruded pipg SD-3035 PE2708 179 60.0 D04 MO05, M06
70 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D05 MO05, M06
71 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D07 MO05, M06
72 |Polyethylene  Extruded pipg SD-3035 PE2708 17.9 60.0 D08 MO05, M06,
73 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D04 MO05, MOY
74 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D05 MO5,,M07
75 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D07 MO05, M07
76 |Polyethylene  Extruded pipg SD-3035 PE2708 17.9 82.2 D08 MO05, M07
77 |Polyethylene Extruded pipg SF-714 PE2708 17.9 60.0 D4 MO06, M08
78 |Polyethylene Extruded pipg SF-714 PE2708 17.9 60.0 DO5 MO06, M08
79 |Polyethylene  Extruded pipg SF-714 PE2708 17.9 60.0 D07 M06, M08
80 |Polyethylene  Extruded pipg SF-714 PE2708 17.9 60:0 D08 M06, M08
81 |Polyethylene Extruded pipg SF-714 PE2708 17.9 82.2 D04 MO07, M08
82 |Polyethylene  Extruded pipg SF-714 PE2708 17.9 82.2 D05 M07, M08
83 |Polyethylene  Extruded pipg SF-714 PE2708 17.9 82.2 D07 M07, M08
84 |Polyethylene  Extruded pipg SF-714 PE2708 17.9 82.2 D08 M07, M08
85 |Polyethylene Extruded pipg SD-2239 PE3608 20.7 60.0 D04 MO05, M09
86 |Polyethylene  Extruded pipg SD-2239 PE3608 20.7 60.0 D05 MO05, M09
87 |Polyethylene  Extruded pipg SD-2239 PE3608 20.7 60.0 D06 MO05, M09
88 |Polyethylene  Extruded pipg SD-2239 PE3608 20.7 60.0 D08 MO05, M09
89 |Polyethylene Extruded pipg SD-2239 PE3608 20.7 60.0 D04 MO05, M10
90 |Polyethylene  Extruded pipg SD-2239 PE3608 20.7 60.0 D05 MO05, M10
91 |Polyethylene  Extruded pipg SD-2239 PE3608 20.7 60.0 D06 MO05, M10
92 |Polyethylene  Extruded pipg SD-2239\PE3608 20.7 60.0 D08 MO05, M10
93 |Polyethylene  Extruded pipg SD-2239 PE4608 20.7 60.0 D04 MO05, M10
94 |Polyethylene  Extruded pipg SD-2239 PE4608 20.7 60.0 D05 MO05, M10
95 |Polyethylene  Extruded pipg SD-2239 PE4608 20.7 60.0 D06 MO05, M10
96 |Polyethylene Extruded pipe SD-2239 PE4608 20.7 60.0 D08 MO05, M10
97 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D04 MO05, M11
98 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D05 MO05, M11
99 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D07 MO05, M11

100 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D08 MO05, M11

101 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 D04 MO05, M12

102 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D05 MO05, M12
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
64 8.62 851 826 801 778 755 732 710 6.89

65 276 2.70 257 244 231 219 207 196 185 174 163 153 143
66 345 338 321 [3.05 289 274 259 245 231 217 204 191 179
67 543 532 506 K80 455 431 408 385 3.63 342 322 3.02 282
68 8.62 845 8.03 [7.62 723 684 648 6.12 577 543 511 479 448
69 2.76 272 2,64 [256 249 241 234 227 221

70 345 341 330 321 311 3.02 293 284 276

71 543 536 520 [5.05 490 4.75 4.61 4.48 4.34

72 8.62 851 826 [801 778 755 732 710 6.89

73 276 2.70 257 244 231 219 207 196 185 174 163 153 143
74 345 338 321 PB.05 289 274 259 245 231 217 204 191 179
75 543 532 506 K480 455 431 408 385 3.63 342 322 3.02 282
76 8.62 845 803 [7.62 723 684 648 6.12 577 543 511 479 448
77 276 272 264 256 249 241 234 227 221

78 345 341 330 [3.21 311 3.02 293 284 276

79 543 536 520 [5.05 490 475 4.61 448 4.34

80 8.62 851 826 [801 7.78 755 732 710 6.89

81 2.76 270 257 [244 231 219 207 196 185 174 163 1563 143
82 345 338 321 |[3.05 289 274 259 245 231 217 204 191 179
83 543 532 506 K480 455 431 408 385 3.63 342 ,322 3.02 282
84 8.62 845 8.03 [7.62 723 684 648 6.12 577 543()511 479 448
85 3.53 342 316 [291 267 243 220 198 177

86 441 428 395 [3.64 333 3.04 275 248 221

87 552 535 494 W55 417 380 344 3.09.8.276

88 |11.0 10.7 988 [9.10 834 7.60 6.88 619~ 552

89 353 345 325 .07 288 271 20537237 221

90 441 431 4.07 [383 3,60 3384317 296 276

91 552 539 509 K79 450 423 396 3.70 3.45

92 |11.0 10.8 10.2 9.58 9.01_846 7.92 740 6.89

93 353 345 325 B.07 288 271 253 237 221

94 441 431 4.07 [3.83+7)3.60 338 317 296 276

95 552 539 509 K79 450 423 396 3.70 3.45

96 |11.0 10.8 10.2 958 9.01 846 792 740 6.89

97 353 342 316 291 267 243 220 198 1.77

98 441 428 395 364 333 304 275 248 221

99 695 6.74 623 573 525 479 434 390 347

100 | 11.0 10.7 988 9.10 834 7.60 6.88 6.19 5.52

101 353 345 325 3.07 288 271 253 237 221

102 441 431 4.07 383 360 338 317 296 276
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
103 |Polyethylene Extruded pipe SD-2239 PE4710 20.7 60.0 D07 MO05, M12
104 |Polyethylene  Extruded pipe SD-2239 PE4710 20.7 60.0 D08 MO05, M12
105 |Polyethylene  Extruded pipg SD-2239 PE4710 20.7 82.2 D04 MO05, M13
106 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D05 MO05, M13
107 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D07 MO05, M13
108 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D08 MO05, M13
109 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 60.0 D04 M08, M11
110 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 60.0 D05 M08, M11
111 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 60.0 D07 M08, M11,
112 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 60.0 D08 M08, MIT
113 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 60.0 D04 M08,'M12
114 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 60.0 D05 M08, M12
115 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 60.0 D07 M08, M12
116 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 60.0 D08 M08, M12
117 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 82.2 D04 M08, M13
118 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 82:2 D05 M08, M13
119 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 82.2 D07 M08, M13
120 |Polyethylene  Extruded pipg SD-2513 PE4710 20.7 82.2 D08 M08, M13
121 |Polyethylene  Extruded tubp SD-2737 PE3608 207 60.0 D04 MO05, M09
122 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D05 MO05, M09
123 |Polyethylene  Extruded tubp SD-2737 PE3608 20.7 60.0 D06 MO05, M09
124 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D08 MO05, M09
125 |Polyethylene  Extruded tubp SD-2737 PE3608 20.7 60.0 D04 MO05, M10
126 |Polyethylene  Extruded tubp SD-2737 PE3608 20.7 60.0 D05 MO05, M10
127 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D06 MO05, M10
128 |Polyethylene  Extruded tubp SD-2737 PE3608 20.7 60.0 D08 MO05, M10
129 |Polyethylene  Extruded tubp SD-2737 PE4608 20.7 60.0 D04 MO05, M10
130 |Polyethylene  Extruded tubp SD-2737 (PE4608 20.7 60.0 D05 MO05, M10
131 |Polyethylene  Extruded tubp SD-2737-PE4608 20.7 60.0 D06 MO05, M10
132 |Polyethylene Extruded tubp SD<2737 PE4608 20.7 60.0 D08 MO05, M10
133 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D04 MO05, M11
134 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D05 MO05, M11
135 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D07 MO05, M11
136 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D08 MO05, M11
137 |Polyethylene Extruded tube SD-2737 PE4710 20.7 60.0 D04 MO05, M12
138 |Polyethylene Extruded tube SD-2737 PE4710 20.7 60.0 D05 MO05, M12
139 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D07 MO05, M12
140 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 60.0 D08 MO05, M12
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
103 695 6.79 641 6.04 568 533 499 4.66 4.34

104 (11.0 108 10.2 9.58 9.01 846 792 740 6.89

105 353 346 329 (312 296 280 265 250 235 221 208 195 1.82
106 441 432 411 (390 3.69 350 331 312 294 277 260 244 228
107 695 681 647 [6.14 582 551 521 492 463 436 409 384 358
108 [11.0 108 10.3 9.74 9.23 874 827 780 736 692 650 6.09 5.69
109 353 342 316 [291 267 243 220 198 177

110 441 428 395 364 333 3.04 275 248 221

111 695 6.74 623 [5.73 525 479 434 390 347

112 |11.0 10.7 9.88 [9.10 834 7.60 6.88 6.19 5.52

113 3.53 345 325 [3.07 288 271 253 237 221

114 | 441 431 4.07 383 3.60 338 317 296 276

115 695 679 641 [6.04 568 533 499 466 434

116 |11.0 108 10.2 9.58 9.01 846 792 740 6.89

117 3.53 346 329 [(312 296 280 265 250 235 221 208 195 1.82
118 441 432 411 B90 3.69 350 331 312 294 277 260 244 2:28
119 695 681 647 [6.14 582 551 521 492 463 436 4.09 3.84y 358
120 (11.0 108 103 9.74 9.23 874 827 780 736 692 650 .609° 5.69
121 353 342 316 [291 267 243 220 198 177

122 441 428 395 PB3.64 333 3.04 275 248 221

123 552 535 494 K55 417 380 344 3.09 276

124 |11.0 10.7 9.88 [9.10 834 7.60 688 6.19 5.52

125 353 345 325 [3.07 288 271 253 237 (221

126 441 431 4.07 [(383 3.60 338 317 296 ) 276

127 552 539 509 K79 450 4.23 396 (3.70 3.45

128 (11.0 108 10.2 9.58 9.01 846 792,740 6.89

129 353 345 325 [3.07 288 271)\253 237 221

130 441 431 4.07 [(383 3.60 838 317 296 276

131 552 539 509 K79 4505423 396 3.70 345

132 |11.0 108 10.2 9.58 901 846 792 740 6.89

133 3.53 342 316 [29»-"267 243 220 198 1.77

134 441 428 395 364 333 304 275 248 221

135 695 6.74 623 573 525 479 434 390 347

136 |11.0 10.7 988 9.10 834 7.60 688 619 5.52

137 3.53 345 325 3.07 288 271 253 237 221

138 441 431 4.07 383 360 338 317 296 276

139 695 679 641 6.04 568 533 499 466 434

140 (11.0 108 10.2 9.58 9.01 846 792 740 6.89
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
141 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D04 MO05, M13
142 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D05 MO05, M13
143 |Polyethylene  Extruded tube SD-2737 PE4710 20.7 82.2 D07 MO05, M13
144 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 82.2 D08 MO05, M13
145 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D04 MO05, M09
146 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D05 MO05, M09
147 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D06 MO05, M09
148 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D08 MO05, M09
149 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D04 MO05, M10,
150 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D05 MO05, MI1Q
151 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D06 MO5;-M10
152 |Polyethylene  Extruded pipg SD-3035 PE3608 20.7 60.0 D08 M05,'M10
153 |Polyethylene  Extruded pipg SD-3035 PE4608 20.7 60.0 D04 MO05, M10
154 |Polyethylene  Extruded pipg SD-3035 PE4608 20.7 60.0 DOS5 MO05, M10
155 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 DO6 MO05, M10
156 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D08 MO05, M10
157 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D04 MO05, M11
158 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D05 MO05, M11
159 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D07 MO05, M11
160 |Polyethylene Extruded pipg SD-3035 PE4710 20.7. 60.0 D08 MO5, M11
161 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D04 MO5, M12
162 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D05 MO05, M12
163 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D07 MO05, M12
164 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 60.0 D08 MO05, M12
165 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 82.2 D04 MO05, M13
166 |Polyethylene  Extruded pipg SD-3035 PE4710 20.7 82.2 D05 MO5, M13
167 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 82.2 D07 MO05, M13
168 |Polyethylene  Extruded pipg SD-3035 PE47Z10 20.7 82.2 D08 MO05, M13
169 |Polyethylene  Extruded pipg SF-714-PE3608 20.7 60.0 D04 M08, M09
170 |Polyethylene Extruded pipg SF:714 PE3608 20.7 60.0 D05 M08, M09
171 |Polyethylene Extruded pipg SF-714 PE3608 20.7 60.0 D06 M08, M09
172 |Polyethylene Extruded pipg SF-714 PE3608 20.7 60.0 D08 M08, M09
173 |Polyethylene  Extruded pipe SF-714 PE3608 20.7 60.0 D04 M08, M10
174 |Polyethylene  Extruded pipe SF-714 PE3608 20.7 60.0 D05 M08, M10
175 |Polyethylene Extruded pipe SF-714 PE3608 20.7 60.0 D06 M08, M10
176 |Polyethylene Extruded pipe SF-714 PE3608 20.7 60.0 D08 M08, M10
177 |Polyethylene  Extruded pipe SF-714 PE4608 20.7 60.0 D04 M08, M10
178 |Polyethylene  Extruded pipe SF-714 PE4608 20.7 60.0 D05 M08, M10
179 |Polyethylene Extruded pipe SF-714 PE4608 20.7 60.0 D06 M08, M10
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
141 353 346 329 312 296 280 265 250 235 221 208 195 1.82
142 441 432 411 390 3.69 350 331 312 294 277 260 244 2.28
143 695 681 647 614 582 551 521 492 463 436 409 384 358
144 (11.0 108 103 9.74 9.23 874 827 780 736 692 650 6.09 569
145 3.53 342 316 [291 267 243 220 198 1.77

146 441 428 395 364 333 3.04 275 248 221

147 552 535 494 K55 417 380 344 3.09 276

148 |11.0 10.7 9.88 [9.10 834 7.60 688 619 5.52

149 3.53 345 325 [3.07 288 271 253 237 221

150 441 431 4.07 383 3.60 338 317 296 276

151 552 539 509 K79 450 423 396 3.70 345

152 (11.0 108 10.2 ©9.58 9.01 846 792 740 6.89

153 353 345 325 [3.07 288 271 253 237 221

154 | 441 431 407 383 3.60 338 317 296 276

155 552 539 509 K79 450 423 396 3.70 345

156 [11.0 108 10.2 9.58 9.01 846 792 740 6.89

157 353 342 316 [291 267 243 220 198 177

158 441 428 395 364 333 3.04 275 248 221

159 695 6.74 623 [5.73 525 479 434 390 347

160 |11.0 10.7 9.88 [9.10 834 7.60 6.88 6.19 5.52

161 3.53 345 325 [3.07 288 271 253 237 221

162 441 431 4.07 383 360 338 317 296 276

163 695 6.79 641 [6.04 568 533 499 466 434

164 |11.0 108 10.2 9.58 9.01 846 792 740 ( 689

165 353 346 329 312 296 280 265 (250 235 221 208 195 182
166 441 432 411 [(390 3.69 350 331._/3.12 294 277 260 244 228
167 695 681 647 [6.14 582 551 B21 492 463 436 4.09 384 358
168 [11.0 108 103 9.74 9.23 8.74).8.27 780 736 692 650 6.09 5.69
169 353 342 316 [291 2675243 220 198 1.77

170 441 428 395 [3.64 383/ 3.04 275 248 221

171 552 535 494 W55 ~417 380 344 3.09 276

172 |11.0 10.7 9.88 [9.10~ 834 7.60 6.88 6.19 5.52

173 353 345 325 3.07 288 271 253 237 221

174 441 431 4.07 383 360 338 317 296 276

175 552 539 509 479 450 4.23 396 3.70 345

176 |11.0 108 10.2 9.58 9.01 846 792 740 6.89

177 353 345 325 3.07 288 271 253 237 221

178 441 431 4.07 383 360 338 317 296 276

179 552 539 509 479 450 4.23 396 3.70 345

83



https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

ASME NM.3.3-2022

Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
Minimum Maximum
ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
180 |Polyethylene Extruded pipe SF-714 PE4608 20.7 60.0 D08 M08, M10
181 |Polyethylene  Extruded pipe SF-714 PE4710 20.7 60.0 D04 M08, M11
182 |Polyethylene Extruded pipg SF-714 PE4710 20.7 60.0 D05 M08, M11
183 |Polyethylene Extruded pipg SF-714 PE4710 20.7 60.0 D07 M08, M11
184 |Polyethylene Extruded pipg SF-714 PE4710 20.7 60.0 D08 M08, M11
185 |Polyethylene  Extruded pipg SF-714 PE4710 20.7 60.0 D04 M08, M12
186 |Polyethylene  Extruded pipg SF-714 PE4710 20.7 60.0 D05 M08, M12
187 |Polyethylene Extruded pipg SF-714 PE4710 20.7 60.0 D07 M08, M12
188 |Polyethylene Extruded pipg SF-714 PE4710 20.7 60.0 D08 M08, M12
189 |Polyethylene  Extruded pipg SF-714 PE4710 20.7 82.2 D04 M08, ’M13
190 |Polyethylene  Extruded pipg SF-714 PE4710 20.7 82.2 D05 M08, M13
191 |Polyethylene  Extruded pipg SF-714 PE4710 20.7 82.2 D07 M08, M13
192 |Polyethylene Extruded pipg SF-714 PE4710 20.7 82.2 D08 M08, M13
193 |Polyethylene Extruded pipg SF-2619 PE3608 20.7 60.0 D04 M09, M14
194 |Polyethylene  Extruded pipg SF-2619 PE3608 20.7 60.0 D05 M09, M14
195 |Polyethylene  Extruded pipg SF-2619 PE3608 20.7 60:0 D06 M09, M14
196 |Polyethylene  Extruded pipg SF-2619 PE3608 20.7 60.0 D08 M09, M14
197 |Polyethylene Extruded pipg SF-2619 PE3608 20.7 60.0 D04 M10, M14
198 |Polyethylene Extruded pipg SF-2619 PE3608 20.7 60.0 D05 M10, M14
199 |Polyethylene  Extruded pipg SF-2619 PE3608 20.7 60.0 D06 M10, M14
200 |Polyethylene  Extruded pipg SF-2619 PE3608 20.7 60.0 D08 M10, M14
201 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D04 M11, M14
202 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D05 M11, M14
203 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D07 M11, M14
204 |Polyethylene  Extruded pipg SF-2619 PE4710 20.7 60.0 D08 M11, M14
205 |Polyethylene  Extruded pipg SF-2619 PE4710 20.7 60.0 D04 M12, M14
206 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D05 M12, M14
207 |Polyethylene Extruded pipg SF-2619\‘RE4710 20.7 60.0 D07 M12, M14
208 |Polyethylene Extruded pipg SF-2619- PE4710 20.7 60.0 D08 M12, M14
209 |Polyethylene  Extruded pipg SE-2619 PE4710 20.7 82.2 D04 M13, M14
210 |Polyethylene  Extruded pipg SF-2619 PE4710 20.7 82.2 D05 M13, M14
211 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 D07 M13, M14
212 |Polyethylene Extruded pipe SF-2619 PE4710 20.7 82.2 D08 M13, M14
213 |PVC Extruded pipe SD-1785 PV(C2110 Co1 41.4 60.0 D01 M15

214 |PVC Extruded pipe SD-1785 PV(C2110 co1 41.4 60.0 D02 M15

215 |PVC Extruded pipe SD-1785 PV(C2110 co1 41.4 60.0 D03 M15

216 |PVC Extruded pipe SD-1785 PVC2112 Cco1 41.4 60.0 D01 M16

217 |PVC Extruded pipe SD-1785 PV(C2112 Co1 41.4 60.0 D02 M16
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
180 |11.0 108 10.2 9.58 9.01 846 792 740 6.89

181 353 342 316 291 267 243 220 198 1.77

182 441 428 395 [3.64 333 3.04 275 248 221

183 695 6.74 6.23 |5.73 525 479 434 390 347

184 |11.0 10.7 988 [9.10 834 7.60 6.88 6.19 552

185 353 345 325 [3.07 288 271 253 237 221

186 441 431 4.07 [3.83 3.60 338 317 296 276

187 695 6.79 641 [6.04 568 533 499 466 434

188 |11.0 108 10.2 9.58 9.01 846 792 740 6.89

189 353 346 329 312 296 280 265 250 235 221 208 195 1.82
190 441 432 411 [390 3.69 350 331 312 294 277 260 244 228
191 695 681 647 [6.14 582 551 521 492 463 436 409 384 358
192 |11.0 108 10.3 9.74 9.23 874 827 780 736 692 650 6.09 5.69
193 3.53 342 316 [291 267 243 220 198 1.77

194 441 428 395 [3.64 333 3.04 275 248 221

195 552 535 494 W55 417 380 344 3.09 276

196 |11.0 10.7 988 [9.10 834 7.60 688 6.19 552

197 3.53 345 325 [3.07 288 271 253 237 221

198 441 431 4.07 [3.83 3.60 338 317 296 276

199 552 539 509 W79 450 423 396 3.70 3.45

200 (11.0 10.8 10.2 9.58 9.01 846 792 740 6.89

201 353 342 316 291 267 243 220 198 177

202 441 4.28 395 364 333 3.04 275 248.\.221

203 695 6.74 623 |[5.73 525 479 434 390+ 3.47

204 (11.0 10.7 9.88 [9.10 834 7.60 6.88~649 552

205 353 345 325 [B.07 288 271,253 237 221

206 441 431 4.07 [383 360 338317 296 276

207 695 6.79 641 [6.04 568 533 499 4.66 4.34

208 |11.0 10.8 10.2 9.58 9.01 ~846 792 740 6.89

209 353 346 329 [B.12w296 280 265 250 235 221 208 195 1.82
210 441 432 411 390 369 350 331 312 294 277 260 244 228
211 695 681 647 614 582 551 521 492 463 436 4.09 384 3.58
212 |11.0 10.8 10.3 9.74 923 874 827 780 736 692 650 6.09 5.69
213 552 513 441 375 314 259 210 160 1.21

214 6.89 641 552 469 393 324 262 200 1.52

215 [13.8 128 11.0 938 7.86 648 524 4.00 3.03

216 6.89 641 552 469 393 324 262 2.00 152

217 8.62 802 689 586 491 4.05 328 250 190
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Table 1-1-1M

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
218 |PVC Extruded pipe SD-1785 PV(C2112 co1 41.4 60.0 D03 M16

219 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17

220 |PVC Extruded pipg SD-1785 PVC2116 Cco1 41.4 60.0 D02 M17

221 |PVC Extruded pipg SD-1785 PVC2116 Cco1 41.4 60.0 D03 M17

222 |PVC Extruded pipg SD-1785 PV(C2120 co1 41.4 60.0 D01 M18

223 |PVC Extruded pipg SD-1785 PVC2120 co1 41.4 60.0 D02 M18

224 |PVC Extruded pipg SD-1785 PV(C2120 co1 41.4 60.0 D03 M18

225 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D01 M15

226 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D02 M15

227 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D03 M15

228 |PVC Extruded tubp SD-2241 PVC2112 Cco1 41.4 60.0 D01 M16

229 |PVC Extruded tubp SD-2241 PVC2112 Co1 41.4 60.0 D02 M16

230 |PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60.0 Do3 M16

231 |PVC Extruded tubp SD-2241 PVC2116 co1 41.4 60,0 D01 M17

232 |PVC Extruded tubp SD-2241 PVC2116 Cco1 41.4 60.0 D02 M17

233 |PVC Extruded tubp SD-2241 PVC2116 Co1 41.4 60.0 D03 M17

234 |PVC Extruded tubp SD-2241 PVC2120 co1 414 60.0 D01 M18

235 |PVC Extruded tubp SD-2241 PVC2120 co1 41.4 60.0 D02 M18

236 |PVC Extruded tubp SD-2241 PVC2120 Cco1 41.4 60.0 D03 M18

237 |PVC Extruded pipg SD-1785 PVC1120 GO 48.3 60.0 D01 M19

238 |PVC Extruded pipg SD-1785 PVC1120 Co1 48.3 60.0 D02 M19

239 |PVC Extruded pipg SD-1785 PV(C1120 co1 48.3 60.0 D03 M19

240 |PVC Extruded pipg SD-1785 PVC1220 Cco1 48.3 60.0 D01 M19

241 |PVC Extruded pipg SD-1785 PVC1220 Co1 48.3 60.0 D02 M19

242 |PVC Extruded pipg SD-1785 PV€1220 co1 48.3 60.0 D03 M19

243 |PVC Extruded pipg SD-2241- PVC1120 co1 48.3 60.0 D01 M19

244 |PVC Extruded pipg SB-2241 PVC1120 Cco1 48.3 60.0 D02 M19

245 |PVC Extruded pipg SP-2241 PVC1120 co1 48.3 60.0 D03 M19

246 |PVC Extruded pipe SD-2241 PV(C1220 co1 48.3 60.0 D01 M19

247 |PVC Extruded pipe SD-2241 PVC1220 Cco1 48.3 60.0 D02 M19

248 |PVC Extruded pipe SD-2241 PVC1220 co1 48.3 60.0 D03 M19

249 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D01 M20, M21
250 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D02 M20, M21
251 |PVC Extruded pipe SF-1483 PVCO 1135 co1 48.3 54.4 D03 M20, M21
252 |PVC Extruded pipe SF-1483 PVCO 1135 Co1 76.5 54.4 D01 M20, M22
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Table 1-1-1M

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 20 95
218 [17.2 16.0 138 11.7 9.83 810 6.55 500 3.79
219 883 821 7.06 6.00 503 415 335 256 194
220 [11.0 10.3 883 [7.50 6.29 518 4.19 320 243
221 | 221 205 17.7 150 126 104 838 640 485
222 [11.0 103 883 [7.50 6.29 518 419 320 243
223 (138 128 11.0 9.38 7.86 648 524 4.00 3.03
224 | 27.6 256 221 188 157 13.0 10.5 8.00 6.07
225 552 513 441 PB.75 314 259 210 160 1.21
226 689 641 552 K69 393 324 262 200 1.52
227 (138 128 11.0 9.38 7.86 648 524 4.00 3.03
228 6.89 641 552 K69 393 324 262 200 1.52
229 8.62 8.02 689 [5.86 491 405 328 250 190
230 [17.2 16.0 138 11.7 9.83 810 6.55 500 3.79
231 883 821 7.06 [6.00 503 415 335 256 194
232 [11.0 103 883 [7.50 6.29 518 419 320 243
233 (221 205 177 150 126 104 838 640 4.85
234 [11.0 10.3 883 [7.50 6.29 518 419 320 243
235 (138 128 11.0 9.38 7.86 648 524 4.00 3.03
236 |27.6 256 221 188 157 13.0 10.5 8.00 6.07
237 [11.0 10.3 8.83 [7.50 6.29 518 4.19 3.20 243
238 [13.8 128 11.0 9.38 7.86 648 5.24 4.00 ( 303
239 (27.6 256 221 188 157 13.0 105 8.00./ 6.07
240 [11.0 10.3 8.83 [7.50 6.29 518 449-3.20 243
241 | 13.8 128 11.0 9.38 7.86 6484+ 524 4.00 3.03
242 (27.6 25.6 221 18.8 15.7 13.0.10.5 8.00 6.07
243 [11.0 103 883 [7.50 6.29 ~5.18 419 320 243
244 113.8 128 11.0 9.38 €786 648 524 4.00 3.03
245 |27.6 25.6 221 ]|8.8 15.7 13.0 10.5 8.00 6.07
246 |11.0 10.3 883 7.50 6.29 518 419 320 243
247 |113.8 128 11.0 938 7.86 648 524 4.00 3.03
248 |27.6 256 221 188 157 13.0 105 8.00 6.07
249 [11.0 10.3 883 7.50 6.29 518 419 3.20

250 [13.8 12.8 11.0 938 7.86 648 524 4.00

251 (27.6 256 221 188 157 13.0 105 8.00

252 |19.6 182 157 133 11.2 9.20 7.44 5.68
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Table 1-1-1M

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
253 |PVC Extruded pipe SF-1483 PVCO 1135 co1 76.5 54.4 D02 M20, M22
254 |PVC Extruded pipe SF-1483 PVCO 1135 co1 76.5 54.4 D03 M20, M22
255 |PVDF Extruded pipg SF-1673 PVDF 2020 44.8 93.3 D02 M23

256 |PVDF Extruded pipg SF-1673 PVDF 2020 44.8 93.3 D03 M23

257 |PVDF Extruded pipg SF-1673 PVDF 2025 53.0 93.3 D02 M24

258 |PVDF Extruded pipg SF-1673 PVDF 2025 53.0 93.3 D03 M24
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Table 1-1-1M

Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

Maximum Allowable Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
253 [245 228 196 16,6 14.0 115 930 7.10

254 [49.0 455 392 333 279 230 186 14.2

255 [13.8 135 127 119 111 104 9.66 897 830 7.65 7.02 641 582 524 468 4.13
256 |27.6 269 253 237 222 208 193 179 166 153 141 128 11.6 105 9.35 8.26
257 |17.2 169 16.0 152 144 136 129 121 114 107 10.1 941 8.78 817 7.57 6.99
258 345 338 321 304 288 272 257 243 228 215 201 188 176 163 151 140
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a)

(b)

NOTE: (1) Multiply MPa by 1000 t
CONSTRUCTION CODE NOTES (ASM

The stress values in this Table may be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the same number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; when the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

The following abbreviations are ysed: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyethylene: PVC = poly(vinyl chloride):

and PVDF = poly(vinylidene flugride).
obtain kPa.

E NM.1):

Co1 Compounding ingredients mjay vary between material manufacturers for the same grade of CPVC or PVC. While these different ingre-
dients do notimpact the alloyable stress values provided in this Table, they can influence the acceptability of the various joining methods
allowed by ASME NM.1. In addition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall
be approved by the piping fomponent manufacturer.

Cc02 Cross-linking method may vqry between material manufacturers for the same grade of PEX. While these different methods do notimpact
the allowable stress values provided in this Table, they can influence the acceptability of the various joining methods allowed by?\ASME
NM.1.In addition to the matefial and joining requirements set forth in ASME NM.1, the joining method to be used shall be appreved by the
piping component manufacfurer.

DESIGN FACTOR NOTES (ASME NM{1):

D01 The allowable stress values 4re based on the hydrostatic design basis (HDB) as determined in accordance withyASTM D2837 multiplied
by a design factor (DF) of (.40.

D02 The allowable stress values 4re based on the hydrostatic design basis (HDB) as determined in accordanceswith ASTM D2837 multiplied
by a design factor (DF) of (.50.

D03 The allowable stress values 4re based on the hydrostatic design basis (HDB) as determined in accordance with ASTM D2837 multiplied
by a design factor (DF) of 11.0. These values are only to be used when the DF is incorporatedtin the construction code equations.

D04 The allowable stress values afre based on the hydrostatic design basis (HDB) as identified in PRITR-4 multiplied by a design factor (DF) of
0.32.

D05 The allowable stress values are based on the hydrostatic design basis (HDB) as identified in'PPI TR-4 multiplied by a design factor (DF) of
0.40.

D06 The allowable stress values afre based on the hydrostatic design basis (HDB) as idéntified in PPI TR-4 multiplied by a design factor (DF) of
0.50.

D07 The allowable stress values afre based on the hydrostatic design basis (HDB),asidentified in PPI TR-4 multiplied by a design factor (DF) of
0.63.

D08 The allowable stress values afre based on the hydrostatic design basi$i(HDB) as identified in PPI TR-4 multiplied by a design factor (DF) of

1.0. These values are only

MATERIAL NOTES:
MO1 Material shall have a
(a) minimum impact resistanc

(b) minimum modulus of elast]

(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
MO02 Material shall have a
(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe

b be used when the DF is incorporated in the construction code equations.

b of 80.1 J/m of notch at.23°C/in accordance with ASTM D256

city in tension of 2482 MPa at 23°C in accordance with ASTM D638

ature under load of 100°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm_and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 4,000 psi at 23°C and 1,000 psi at 82.2°C in accordance with ASTM D2837

DS) of 2,0005psi at 23°C and 500 psi at 82.2°C in accordance with ASTM D2837

e of 80%1+J/m of notch at 23°C in accordance with ASTM D256
city‘ifi tension of 2482 MPa at 23°C in accordance with ASTM D638
ature under load of 100°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 23°C and 1,250 psi at 82.2°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 2,000 psi at 23°C and 625 psi at 82.2°C in accordance with ASTM D2837

MO03 Material shall have a
(a) classification of Group 3, C

lass 2, and Grade 3 in accordance with ASTM D4066.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min * 10% at 23°C = 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C + 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
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Table 1-1-1IM
um Allowable Stress Values, S, for Thermoplastic Materials (Cont’'d)

MATERIAL NOTES: (Cont’d)

(f) hydrostatic design basis (HDB) of 2,500 psi at 23°C, 1,600 psi at 60°C, and 1,250 psi at 82.2°C in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,250 psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.

MO04 Material shall have a

(a) classification of Group 3, Class 2, and Grade 3 in accordance with ASTM D4066.
(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing

shall be 50 mm/min * 10%

at 23°C £ 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The

testing shall be performed wi

(d) minimum izod impact]
and a notch radius of 0.25
(e) minimum deflection tq
(f) hydrostatic design ba
(g) hydrostatic design st
MO5 Material shall have a carb

colored with UV stabilizef.

MO06 Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
MO7 Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
MO8 Material shall have a carb
M09 Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
M10 Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
M11 Material shall have a
(a) thermal stability of o
(b) maximum brittleness
(c¢) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
M12 Material shall have a
(a) thermal stability of o

+ 509 °C + 2° % + 5% relative humidity,

resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
nm.

mperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
is (HDB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM D2837.

ess (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

n black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, ot

ber 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min‘at 23°C
bistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,250 psi at 23°C and 1,000 psi at 60°C in accordance with ASTM D2837, PPl TR¢3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Fer 220°C in accordance with ASTM D3350

temperature of —-60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C it air

is (HDB) of 1,250 psi at 23°C and 630 psi at 82.2°C in accordance with. ASTM D2837, PPI TR-3, and PPI TR-4
pss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3%-and PPI TR-4

n black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UV stabilizer.

er 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 60°C(in*accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Fer 220°C in accordance with ASTM D3350Q

temperature of -60°C in accordance with*ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
istance of over 100 h in accordance/with ASTM F1473 at 2.4 MPa and 80°C in air

bis (HDB) of 1,600 psi at 23°Cland*1,000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°9C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

er 220°C in accordance 'with ASTM D3350

temperature of -602C in accordance with ASTM D746

cation at break(0f'400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB)«f 1,600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS)'ef"1,000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

el 220°C in accordance with ASTM D3350

Lt ESTE £ 60°C in o rdan ‘v‘v"‘th ASTM D746

(b) maximum brittleness

P

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

(e) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 1,000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

M13 Material shall have a

(a) thermal stability of over 220°C in accordance with ASTM D3350

(b) maximum brittleness

temperature of -60°C in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

M14 Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)
MATERIAL NOTES: (Cont'd)
M15 Material shall have a

(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

M16

M17

M18

M19

M20

M21
M22
M23

M24

M25

M26

M27

(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,000 psi at 23°C in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast]
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Allowable stress values apply
Allowable stress values apply
Material shall have a

(a) classification of Type I in g
(b) minimum impact resistanc|
(c¢) minimum flexural modulus
(d) minimum tensile elongatio
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) classification of Type II in

b of 266.9 ]J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2206 MPa at 23°C in accordance with ASTM D638

Fature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 2,500 psi at 23°C in accordance with ASTM D2837

DS) of 1,250 psi at 23°C in accordance with ASTM D2837

b of 266.9 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2206 MPa at 23°C in accordance with ASTM D638

ature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 3,200 psi at 23°C in accordance with ASTM D2837

DS) of 1,600 psi at 23°C in accordance with ASTM D2837

b of 266.9 ]J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2206 MPa at 23°C in accordance with ASTM D638

Fature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance‘with ASTM D635
DB) of 4,000 psi at 23°C in accordance with ASTM D2837

DS) of 2,000 psi at 23°C in accordance with ASTM D2837

e of 34.7 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2758 MPa at 23°C in accordance with ASTM D638

ature under load of 70°C at a load of 1.82 MPa in accordancelwith ASTM D648

bf under 25 mm and an average time of burning of under 10\s'in accordance with ASTM D635
DB) of 4,000 psi at 23°C in accordance with ASTM D2837

DS) of 2,000 psi at 23°C in accordance with ASTM D2837

b of 266.9 ]J/m of notch at 23°C in accordance witl* ASTM D256

city in tension of 2206 MPa at 23°C in accordance with ASTM D638

Fature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time_ofiburning of under 10 s in accordance with ASTM D635
DB) of 7,100 psi at 23°C in accordance with ASTM D2837

DS) of 3,550 psi at 23°C in accordarice with ASTM D2837

o the unoriented directions 6nly:

o the oriented direction only,

ccordance with ASME.SD-3222

b of 80.0 J/m of netech at 23°C in accordance with ASTM D256

of 1.38 GPa at 23%C in accordance with ASTM D790, using Method I

h at break of.10%in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
DB) of 4,000 psi at 23°C and 1,250 psi at 93.3°C in accordance with ASTM D2837

DS) 0f.2,000 psi at 23°C and 625 psi at 93.3°C in accordance with ASTM D2837

hccordance with ASME SD-3222

rdan

(b) minimum flexural modulus

€1')QCD £ 220 10 o dl

(c) minimum tensile elongation at break of 10% in accordance with

th-ASTM-D790using-Meth
ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C

(d) hydrostatic design basis (HDB) of 5,000 psi at 23°C and 1,250 psi at 120°C in accordance with ASTM D2837
(e) hydrostatic design stress (HDS) of 2,500 psi at 23°C and 625 psi at 120°C in accordance with ASTM D2837

The first two digits (XX) of the

PEX Type/Grade designation may be any designation permitted by ASTM F2788. They relate to end-use

properties such as oxidation and UV resistance and do not affect strength.
Material shall have a carbon black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer. The degree of cross-linking for PEX pipe material shall be within the range from 65% to 89%, inclusive.

(a) PEX cross-linked using per:
(b) PEX cross-linked using sila

oxides shall have a minimum degree of cross-linking of 70%.
ne compounds shall have a minimum degree of cross-linking of 65%.

(c) PEX cross-linked using electron beam compounds shall have a minimum degree of cross-linking of 65%.

Material shall have a
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Table 1-1-1M
Maximum Allowable Stress Values, S, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)
(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,250 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 625 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

M28 Material shall have a
(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,250 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 625 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

M29 Material shall have a

(a) minimum elongation tt break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design bapis (HDB) of 1,600 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design strjess (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
M30 Material shall have a
(a) minimum elongation st break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design bapis (HDB) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design strjess (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
M31 Material shall have a
(a) classification of Group 4, Class 2, and Grade 3 in accordance with ASTM D6779.
(b) minimum elongation 4t break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The spéed.of testing
shall be 50 mm/min + 10% at 23°C and 50% * 5% relative humidity.
(c) minimum flexural moqulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm.teéstspecimen. The
testing shall be performed Yvith a crosshead speed of 1.3 mm/min + 50% at 23°C = 2°C and 50% * 5% relative humidity
(d) minimum izod impact|resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
and a notch radius of 0.25 jnm.
(e) minimum deflection tgmperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed teStspecimen 3.17 mm in width.
(f) hydrostatic design bagis (HDB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM¢D2837, PPI TR-3, and PPI TR-4.
(g) hydrostatic design stjess (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-2M
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit,
No. Composition  Product Form Spec. No. Type/Grade Code Notes MPa °C Notes
1 |CPVC Extruded pipe  SD-2846 CPVC 4120-05 co1 48.3 93.3 MO01
2 |CPVC Extruded pipe = SD-2846 CPVC 4120-06 C01 48.3 93.3 MO02
3 |CPVC Extruded pipe  SF-441 CPVC 4120-05 C01 48.3 93.3 MO1
4 |[CPVC Extruded pipe SF-441 CPVC 4120-06 Co1 48.3 93.3 MO02
5 |CPVC Extruded flipe = SF-442 CPVC 4120-05 co1 48.3 93.3 MO01
6 |CPVC Extruded gipe = SF-442 CPVC 4120-06 Co1 48.3 93.3 MO02
7 |PEX Extruded gipe = F2788/F2788M PEX XX06 C02 20.0 93.3 M25, M26, M27
8 |PEX Extruded pipe F2788/F2788M PEX XX06 C02 20.0 82.2 M25, M26, M28
PEX Extruded pipe F2788/F2788M PEX XX08 €02 20.0 93.3 M25, M26, M29,
10 |PEX Extruded gipe = F2788/F2788M PEX XX08 Co2 20.0 82.2 M25, M26,'M30
11 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 MO03
12 |Polyamide Extruded gipe = SF-2945 PA 32316 48.0 82.2 MO04
13 |[Polyamide-12 Extruded gipe = SF-2785 PA 42316 40 82.2 M31
14 |Polyethylene Extruded gipe = SD-2239 PE2708 17.9 6010 MO5, M06
15 |[Polyethylene Extruded gipe = SD-2239 PE2708 179 82.2 MO05, M07
16 |[Polyethylene Extruded gipe = SD-2513 PE2708 17.9 60.0 M06, M08
17 |Polyethylene Extruded gipe = SD-2513 PE2708 17.9 82.2 M07, M08
18 |Polyethylene Extruded tphbe  SD-2737 PE2708 17.9 60.0 MO5, M06
19 |[Polyethylene Extruded thbe = SD-2737 PE2708 17.9 82.2 MO05, M07
20 |Polyethylene Extruded gipe = SD-3035 PE2708 17.9 60.0 MO05, M06
21 |Polyethylene Extruded gipe = SD-3035 PE2708 17.9 82.2 MO05, M07
22 |Polyethylene Extruded pgipe  SF-714 PE2708 17.9 60.0 MO06, M08
23 |Polyethylene Extruded pgipe  SF-714 PE2708 17.9 82.2 MO07, M08
24 |Polyethylene Extruded fipe  SD-2239 PE3608 20.7 60.0 MO05, M09
25 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 MO05, M10
26 |Polyethylene Extruded pgipe  SD-2513 PE4710 20.7 60.0 M08, M11
27 |Polyethylene Extruded gipe = SD-2513 PE4710 20.7 60.0 M08, M12
28 |Polyethylene Extruded gipe = SD-2513 PE4710 20.7 82.2 M08, M13
29 |Polyethylene Extruded thbe SD-2737 PE3608 20.7 60.0 MO05, M09
30 |Polyethylene Extruded thbe  SD-2%3% PE3608 20.7 60.0 MO05, M10
31 |Polyethylene Extruded thbe = SD:2737 PE4608 20.7 60.0 MO05, M10
32 |Polyethylene Extruded gipe ¢.SD-2737 PE4710 20.7 60.0 MO05, M11
33 |Polyethylene Extruded pipe>~"SD-2737 PE4710 20.7 60.0 MO5, M12
34 |Polyethylene Extruded pipe SD-2737 PE4710 20.7 82.2 MO05, M13
35 |Polyethylene Extruded pipe = SD-3035 PE3608 20.7 60.0 MO05, M09
36 |Polyethylene Extruded pipe = SD-3035 PE3608 20.7 60.0 MO05, M10
37 |Polyethylene Extruded pipe =~ SD-3035 PE4608 20.7 60.0 MO05, M10
38 |Polyethylene Extruded pipe = SD-3035 PE4710 20.7 60.0 MO05, M11
39 |Polyethylene Extruded pipe = SD-3035 PE4710 20.7 60.0 MO05, M12
40 |Polyethylene Extruded pipe = SD-3035 PE4710 20.7 82.2 MO05, M13
41 |Polyethylene Extruded pipe  SF-714 PE3608 20.7 60.0 M08, M09
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Table 1-1-2M

Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials

Maximum Allowable Compression Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95
1 17.2 16.7 155 142 130 119 108 9.67 862 760 661 565 472 381 292 207
2 17.2 168 156 145 134 123 11.3 103 934 840 750 662 576 493 412 333
3 17.2 16,7 155 142 130 119 108 9.67 862 760 661 565 472 381 292 207
4 17.2 16.8  15. 145 134 123 11.3 103 934 840 750 662 576 493 412 3.33
5 17.2 16.7 15.p 142 130 119 108 9.67 862 760 661 565 472 381 292 2.07
6 17.2 168 156 145 134 123 11.3 103 934 840 750 6.62 576 493 412 333
7 5.50 539 5|3 487 462 438 414 391 369 347 326 3.06 287 268 250 233
8 5.50 539 513 487 462 438 414 391 369 347 326 3.06 287

7.91 776 7. 700 663 628 593 560 528 497 466 437 4.09 382 3.56 <331

10 7.91 776 7. 700 663 628 593 560 528 497 466 437 4.09

11 10.8 10.5 997 941 8838 836 786 737 689 654 619 586 553 521

12 13.6 13.3 12.f 120 114 108 10.2 9.67 912 860 808 759 7.10 6.64

13 13.4 131 126 120 115 109 103 9.8 9.2 8.7 8.1 7.5 7.0 6.4

14 5.52 545 5P9 513 498 483 4.69 455 442 ..

15 5.52 541 514 488 463 438 415 392 370 348 3.27 3.0%4N 287

16 5.52 545 5P9 513 498 483 469 455 442 ..

17 5.52 541 54 488 463 438 415 392 370 348 3274 3.07 287

18 5.52 545 5P9 513 498 483 4.69 455 442 ..

19 5.52 541 5]4 488 463 438 415 392 370 348\ 327 3.07 287

20 5.52 545 5P9 513 498 483 4.69 455 442 %

21 5.52 541 54 488 463 438 415 392 370~ 348 327 3.07 287

22 5.52 545 5P9 513 498 483 4.69 455 ~442 ..

23 5.52 541 5]14 488 463 438 415 392 7370 348 327 3.07 287

24 6.90 6.69 6.8 569 521 475 430( 387 345

25 6.90 6.74 686 599 564 529 495) 4.63 431

26 7.93 769 7.1 654 599 546 (495 445 397

27 7.93 775 781 689 648 6.08..569 532 496 ..

28 7.93 777 788 7.00 6.64 _628 594 561 529 497 4.67 438 4.09

29 6.90 6.69 6.8 569 521N 475 430 3.87 345

30 6.90 6.74 636 599,564 529 495 463 431

31 6.90 6.74 636 599¢/564 529 495 463 431

32 7.93 7.69 7.1 (654 599 546 495 445 397

33 7.93 7.75 7.B1\~6.89 648 6.08 569 532 496

34 7.93 777 738 7.00 6.64 628 594 561 529 497 467 438 4.09

35 6.90 669 618 569 521 475 430 387 345

36 6.90 6.74 636 599 564 529 495 463 431

37 6.90 6.74 636 599 564 529 495 463 431

38 7.93 769 711 654 599 546 495 445 397

39 7.93 775 731 689 648 6.08 569 532 496 ..

40 7.93 777 738 7.00 6.64 628 594 561 529 497 467 438 4.09

41 6.90 6.69 618 569 521 475 430 3.87 345
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Table 1-1-2M
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)
Minimum Maximum
Yield Temperature
Line Nominal ASME or ASTM Construction Strength, Limit,

No. Composition  Product Form Spec. No. Type/Grade Code Notes MPa °C Notes
42 |Polyethylene Extruded pipe  SF-714 PE3608 20.7 60.0 M08, M10
43 |Polyethylene Extruded pipe  SF-714 PE4608 20.7 60.0 M08, M10
44 |Polyethylene Extruded pipe  SF-714 PE4710 20.7 60.0 M08, M11
45 |Polyethylene Extruded gipe SF-714 PE4710 20.7 60.0 M08, M12
46 |Polyethylene Extruded gipe SF-714 PE4710 20.7 82.2 M08, M13
47 |Polyethylene Extruded gipe = SF-2619 PE3608 20.7 60.0 M09, M14
48 |Polyethylene Extruded gipe = SF-2619 PE3608 20.7 60.0 M10, M14
49 |Polyethylene Extruded gipe = SF-2619 PE4710 20.7 60.0 M11, M14
50 [Polyethylene Extruded gipe  SF-2619 PE4710 20.7 60.0 M12, M14
51 |[Polyethylene Extruded gipe  SF-2619 PE4710 20.7 82.2 M13, M14
52 |Polyethylene Extruded gipe = SD-2239 PE4608 20.7 60.0 MO5¢M10
53 |Polyethylene Extruded gipe = SD-2239 PE4710 20.7 60.0 MQ5, M11
54 |Polyethylene Extruded gipe SD-2239 PE4710 20.7 60.0 MO5, M12
55 |[Polyethylene Extruded gipe = SD-2239 PE4710 20.7 8272 MO05, M13
56 |PVC Extruded gipe = SD-1785 PVC2110 Co1 41.4 60.0 M15
57 |PVC Extruded gipe = SD-1785 pPvC2112 C01 41.4 60.0 M16
58 |PVC Extruded gipe = SD-1785 PVC2116 co1 414 60.0 M17
59 [PVC Extruded pgipe SD-1785 PVC2120 co1 414 60.0 M18
60 |[PVC Extruded thbe  SD-2241 PVC2110 co1 41.4 60.0 M15
61 |(PVC Extruded thbe = SD-2241 pPvC2112 Co1 41.4 60.0 M16
62 [PVC Extruded thbe SD-2241 PVC2116 (8N 41.4 60.0 M17
63 |PVC Extruded thbe SD-2241 PVC2120 €01 41.4 60.0 M18
64 |PVC Extruded gipe = SD-1785 PVC1120 co1 48.3 60.0 M19
65 |PVC Extruded gipe = SD-1785 PVC1220 co1 48.3 60.0 M19
66 |PVC Extruded gipe = SD-2241 PVC1120 co1 48.3 60.0 M19
67 |PVC Extruded pgipe SD-2241 PVET220 co1 48.3 60.0 M19
68 |PVC Extruded pgipe SF-1483 PVCO 1135 co1 48.3 54.4 M20, M21
69 |PVC Extruded gipe = SF-1483 PVCO 1135 co1 76.5 54.4 M20, M22
70 |PVDF Extruded gipe  SF£1673 PVDF 2020 44.8 93.3 M23
71 |PVDF Extruded pipe SF:1673 PVDF 2025 53.0 93.3 M24
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Table 1-1-2M
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

Maximum Allowable Compression Stress, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 920 95
42 6.90 6.74 636 599 564 529 495 463 431

43 6.90 6.74 636 599 564 529 495 463 431

44 7.93 769 711 654 599 546 495 445 397

45 7.93 775 781 689 648 6.08 569 532 496

46 7.93 7.77 788 7.00 6.64 628 594 561 529 497 467 438 4.09
47 6.90 6.69 6.8 569 521 475 430 387 345

48 6.90 674 686 599 564 529 495 463 431

49 7.93 769 71 654 599 546 495 445 397

50 7.93 7.75 7. 689 648 6.08 569 532 496 ..
51 7.93 7.77 7. 7.00 6.64 628 594 561 529 497 467 438 4.09
52 6.90 674 686 599 564 529 495 463 431

53 7.93 769 7.1 654 599 546 495 445 397

54 7.93 775 781 689 648 6.08 569 532 496
55 7.93 7.77 7. 7.00 6.64 628 594 561 529 497 4.67 438 /409
56 8.62 802 689 586 491 405 328 250 190

57 10.8 10.0 862 733 614 506 409 312 237

58 13.8 128 11 938 786 648 524 400 3.03

59 17.2 16.0 13. 11.7 983 810 6.55 500 3.79

60 8.62 8.02 689 586 491 405 328 250 190

61 10.8 10.0 862 733 614 506 409 312 237

62 13.8 128  11. 938 786 648 524 4.00 303

63 17.2 16.0 13. 11.7 9.83 810 6.55 5.00 “3.79

64 17.2 160 138 117 9.83 810 6.55( 5.00 3.79

65 17.2 160 138 117 983 810 6.55/) 5.00 3.79

66 17.2 16.0 13. 11.7 9.83 810,655 5.00 3.79

67 17.2 16.0 13. 11.7 9.83 840~ 6.55 5.00 3.79

68 17.2 16.0 13. 11.7 9.83 «.810 6.55 5.00

69 30.6 285 24p 208 1745/144 116 8.87

70 17.2 168 158 148<{,139 130 121 112 104 9.57 878 801 727 655 584 516
71 21.6 211 20. 190\ 180 170 161 152 143 134 126 118 11.0 10.2 9.46 8.74
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Table 1-1-2M

Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table ma
tures shall be rounded to the sa
interpolated. The rounding rule
in the last place retained; when
place retained.

The following abbreviations are

(b)

y be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
me number of decimal places as the value at the higher temperature between which values are being
is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last

sed: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyethylene: PVC = poly(vinyl chloride):

and PVDF = poly(vinylidene flu
NOTE: (1) Multiply MPa by 1000 t
CONSTRUCTION CODE NOTES (ASM

Co1 Compounding ingredients m
dients do notimpact the alloy
allowed by ASME NM.1. In ad
be approved by the piping

Co2

the allowable stress values p
NM.1.In addition to the mate
piping component manufac

MATERIAL NOTES:
MO1 Material shall have a
(a) minimum impact resistanc
(b) minimum modulus of elast]
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
MO02 Material shall have a
(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
MO3 Material shall have a
(a) classification of Group 3, C
(b) minimum elongation at bre
shall be 50 mm/min = 10% at 2
(c) minimum flexural modulus
testing shall be performed with
(d) minimum izod impact resis
and a notch radius of 0.25 mm.

ride).
obtain kPa.

E NM.1):
ay vary between material manufacturers for the same grade of CPVC or PVC. While these different ingre-
vable stress values provided in this Table, they can influence the acceptability of the various joining methods
dition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall
omponent manufacturer.

Cross-linking method may vqry between material manufacturers for the same grade of PEX. While these different methods do notimpact

rovided in this Table, they can influence the acceptability of the various joining methods allowed by ASME
Fial and joining requirements set forth in ASME NM.1, the joining method to be used shall be appreved by the
urer.

b of 80.1 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2482 MPa at 23°C in accordance with ASTM D638

ature under load of 100°C at a load of 1.82 MPa in accordance with ASTM, D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 4,000 psi at 23°C and 1,000 psi at 82.2°C in accordance withy ASTM D2837

DS) of 2,000 psi at 23°C and 500 psi at 82.2°C in accordance with, ASTM D2837

b of 80.1 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2482 MPa at 23°C in accordance with ASTM D638

Fature under load of 100°C at a load of 1.82 MPa in accerdance with ASTM D648

f under 25 mm and an average time of burning of-tfrder 10 s in accordance with ASTM D635
DB) of 4,000 psi at 23°C and 1,250 psi at 82.2°Gin~accordance with ASTM D2837

DS) of 2,000 psi at 23°C and 625 psi at 82.2°C ih accordance with ASTM D2837

ass 2, and Grade 3 in accordance with«ASTM D4066.

hk of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing
°C + 2°C and 50% * 5% relative humidity.

£900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
crosshead speed of 1.3 mm/min = 50% at 23°C * 2°C and 50% * 5% relative humidity.

ance of 55 J/m in accordance.with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

(e) minimum deflection temperfature of 40°C at 1.82.MPain accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (H
(g) hydrostatic design stress (.
MO04 Material shall have a
(a) classification of Group 3, C
(b) minimum elongation at bre
shall be 50 mm/min * 10% at 2
(c) minimum flexural modulus

DB) of 2,500 psi.at23°C, 1,600 psi at 60°C, and 1,250 psi at 82.2°C in accordance with ASTM D2837.
HDS) of 1,250.psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.

ass 2, and\Grade 3 in accordance with ASTM D4066.

hk of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing
°C_+2°C and 50% * 5% relative humidity.

f900"MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specimen. The

testing shall be performed with a crosshead speed of 1.3 mm/min * 50% at 23°C = 2°C and 50% #* 5% relative humidity.
(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (H

DB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM D2837.

(g) hydrostatic design stress (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

MO5 Material shall have a carbon bla
colored with UV stabilizer.
M06 Material shall have a

ck percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or

(a) thermal stability of over 220°C in accordance with ASTM D3350

(b) maximum brittleness temp

erature of -60°C in accordance with ASTM D746

(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
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Table 1-1-2M

Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,250 psi at 23°C and 1,000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

MO07

M08
M09

M10

M11

M12

M13

M14
M15

M16

M17

(f) a hydrostatic design s
Material shall have a

tress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

(a) thermal stability of over 220°C in accordance with ASTM D3350

(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a carb
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon)
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon)
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a car}
Material shall have a

temperature of -60°C in accordance with ASTM D746
gation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
sistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,250 psi at 23°C and 630 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
n black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UV stabilizer.

er 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
istance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

er 200°F in accordance with ASTM D3350

temperature of —-60°C in accordance with ASTM D746

sation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50,mm/min at 23°C
bistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 1,000 psi at 60°C in accordance with ASTM D283%,"PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PRI TR<4

Fer 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a TypeJV tensile bar at 50 mm/min at 23°C
istance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 60°C in accordancetwith ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837,,PPI TR-3, and PPI TR-4

er 220°C in accordance with ASTM D3350

temperature of —60°C in accordance with ASTM D746

gation at break of 400% in accordance with ASTM(D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance with ASTM ‘E1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 1,000 psi at.60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

ber 220°C in accordance with ASTM D3350

temperature of -60°C in accordance/with ASTM D746

cation at break of 400% in actordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in a¢coxdance with ASTM F1473 at 2.4 MPa and 80°C in air

bis (HDB) of 1,600 psi at™28°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at,23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

on black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

(a) minimum impact resistance of 266.9\J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of]
(c) minimum deflection ]
(d) average extent of bur
(e) hydrostatic design ba

elasticity{n-tension of 2206 MPa at 23°C in accordance with ASTM D638

bmperature ‘inder load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

hing/of.under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
ist(HDB) of 2,000 psi at 23°C in accordance with ASTM D2837

(f) hydrostatic design str

bss (HHQ) of 1000 psiat 23°C in accordance with ASTM D2837

Material shall have a
(a) minimum impact resi

stance of 226.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of bur

ning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635

(e) hydrostatic design basis (HDB) of 2,500 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,250 psi at 23°C in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of

elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c¢) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of bur

ning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
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Table 1-1-2M

Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)
(e) hydrostatic design basis (HDB) of 3,200 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,600 psi at 23°C in accordance with ASTM D2837

M18

M19

M20

M21
M22
M23

M24

M25

M26

M27

M28

M29

M30

M31

Material shall have a

(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635

(1 )B) of 4,000 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 2,000 psi at 23°C in accordance with ASTM D2837

(e) hydrostatic design basis (

Material shall have a

(a) minimum impact resistanc|
(b) minimum modulus of elast
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (}
Allowable stress values apply
Allowable stress values apply
Material shall have a

(a) classification of Type I in g
(b) minimum impact resistanc
(c) minimum flexural modulus
(d) minimum tensile elongatio
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) classification of Type II in
(b) minimum flexural modulug
(c) minimum tensile elongatio
(d) hydrostatic design basis (H
(e) hydrostatic design stress (
The first two digits (XX) of the
properties such as oxidation a|

Material shall have a carbon blaick percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
degree of cross-linking for PEX ‘pipe material shall be within the range from 65% to 89%, inclusive.

colored with UV stabilizer. Th
(a) PEX cross-linked using per

b of 34.7 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2758 MPa at 23°C in accordance with ASTM D638

ature under load of 70°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 4,000 psi at 23°C in accordance with ASTM D2837

DS) of 2,000 psi at 23°C in accordance with ASTM D2837

b of 266.9 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2206 MPa at 23°C in accordance with ASTM D638

ature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 7,100 psi at 23°C in accordance with ASTM D2837

DS) of 3,550 psi at 23°C in accordance with ASTM D2837

o the unoriented directions only.

o the oriented direction only.

ccordance with ASME SD-3222

b of 80.0 J/m of notch at 23°C in accordance with ASTM D256

of 1.38 GPa at 23°C in accordance with ASTM D790, using Method I

h at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
DB) of 4,000 psi at 23°C and 1,250 psi at 93.3°C in accordance with ASTM D2837

DS) of 2,000 psi at 23°C and 625 psi at 93.3°C in accordance with ASTM D2837

hccordance with ASME SD-3222

of 1.38 GPa at 23°C in accordance with ASTM D790, usihg Method I

h at break of 10% in accordance with ASTM D638,(using a Type I tensile bar at 51 mm/min at 23°C
DB) of 5,000 psi at 23°C and 1,250 psi at 120°C it accordance with ASTM D2837

HDS) of 2,500 psi at 23°C and 625 psi at 120°C-ih accordance with ASTM D2837

hd UV resistance and do not affect strength.

bxides shall have a minimum degree of cross-linking of 70%.

(b) PEX cross-linked using silahe compounds shall have ayminimum degree of cross-linking of 65%.

(c) PEX cross-linked using ele
Material shall have a

(a) minimum elongation at bre
(b) hydrostatic design basis (H

tron beam compounds,$hall have a minimum degree of cross-linking of 65%.

(c) hydrostatic design stress (HDS) of 625 jpsitat 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a
(a) minimum elongation at bre

(b) hydrostatic design basis (H

(c) hydrostatic design stress q-lDS) of 625 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a
(a) classification of Group 4, C

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing

lass 2, and Grade 3 in accordance with ASTM D6779.

shall be 50 mm/min * 10% at 23°C and 50% * 5% relative humidity.

100

PEX Type/Grade designation may be anjndesignation permitted by ASTM F2788. They relate to end-use

bk of 200% measured-in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
DB) of 1,250 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

bk of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
DB)‘ef1,250 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-2M
Maximum Allowable Compression Stress Values, Scomp, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont'd)
(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specimen. The

testing shall be performed with a crosshead speed of 1.3 mm/min *+ 50% at 23°C = 2°C and 50% * 5% relative humidity.
(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.
(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width
(f) hydrostatic design basis (HDB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(g) hydrostatic design stress (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials
Minimum Maximum
ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
1 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Co1 48.3 93.3 D01 MO01
2 |CPVC Extruded pipe SD-2846 CPVC 4120-05 Co1 48.3 93.3 D01 MO01
3 |CPVC Extruded pipe SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 M01
4 |CPVC Extruded pipg SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO1
5 |CPVC Extruded pipg SD-2846 CPVC 4120-05 co1 48.3 93.3 D01 MO1
6 |CPVC Extruded pipg SD-2846 CPVC 4120-05 Co1 48.3 93.3 D01 MO01
7 |CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
8 |CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 M02
10 (CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
11 |CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 MO02
12 |CPVC Extruded pipg SD-2846 CPVC 4120-06 co1 48.3 93.3 D01 M02
13 |CPVC Extruded pipg SF-441 CPVC 4120-05 co1 48.3 93.3 D01 MO1
14 |CPVC Extruded pipg SF-441 CPVC 4120-05 Co1 48.3 93.3 D04 MO1
15 |CPVC Extruded pipg SF-441  CPVC 4120-05 Co1 48.3 93.3 DO1 MO1
16 |CPVC Extruded pipg SF-441  CPVC 4120-05 co1 48.3 93.3 D01 MO01
17 |CPVC Extruded pipg SF-441  CPVC 4120-05 co1 48.3 93,3 D01 M01
18 |CPVC Extruded pipg SF-441  CPVC 4120-05 co1 48.3 93:3 D01 MO01
19 |CPVC Extruded pipg SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
20 |CPVC Extruded pipg SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
21 |CPVC Extruded pipg SF-441  CPVC 4120-06 Co1 48.3 93.3 D01 M02
22 |CPVC Extruded pipg SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
23 |CPVC Extruded pipg SF-441  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
24 |CPVC Extruded pipg SF-441  CPVC 4120-06 co1 48.3 93.3 D01 MO02
25 |CPVC Extruded pipg SF-442  CPVC 4120-05 €01 48.3 93.3 D01 MO01
26 |CPVC Extruded pipg SF-442  CPVC 4120-05 co1 48.3 93.3 D01 MO01
27 |CPVC Extruded pip¢ SF-442  CPVC 4120-05 Co1 48.3 93.3 D01 MO1
28 |CPVC Extruded pip¢ SF-442  CPVC 41-20-05 Co1 48.3 93.3 D01 MO1
29 |CPVC Extruded pipg SF-442  CPVC'4120-05 co1 483 93.3 D01 MO01
30 |CPVC Extruded pipg SF-442  GPVC'4120-05 co1 48.3 93.3 D01 MO01
31 |CPVC Extruded pip¢ SF-442CPVC 4120-06 Co1 48.3 93.3 D01 MO02
32 |CPVC Extruded pip¢ SF442°  CPVC 4120-06 Co1 48.3 93.3 D01 MO02
33 |CPVC Extruded pipg SPF-442  CPVC 4120-06 co1 48.3 93.3 D01 MO02
34 |CPVC Extruded pipg SF-442  CPVC 4120-06 co1 48.3 93.3 D01 MO02
35 |CPVC Extruded pipe SF-442  CPVC 4120-06 co1 48.3 93.3 D01 MO02
36 |CPVC Extruded pipe SF-442  CPVC 4120-06 co1 48.3 93.3 D01 MO02
37 |PEX Extruded pipe F2788/ PEX XX06 coz2 20.0 93.3 D01 (0.5) M24, M25,
F2788M M26
38 |PEX Extruded pipe F2788/ PEX XX06 €02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M26
39 |PEX Extruded pipe F2788/ PEX XX06 €02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M26
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
1 |N<1000 214 209 201 192 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 8.63
2 (1000 <N <10000 128 125 120 115 11.0 106 101 9.57 9.06 855 8.04 7.53 7.02 651 5.885.16
3 |10000 < N<25000 105 102 983 941 899 868 826 784 742 7.00 659 6.17 575 533 481 4.22
4 125000 < N <50000 898 880 844 8.08 772 745 7.09 6.73 637 6.01 566 530 494 4.58 4.13 3.63
5 [50000 < N < 75000 820 803 7.71 738 705 680 648 6.15 582 549 516 4.84 451 418 3.78 3.31
6 |75000 < N<100000 |7.69 7.53 723 692 661 638 6.07 577 546 515 4.84 454 423 392 3.54 3.11
7 |N<1000 1.4 209 201 192 184 177 169 160 152 143 135 126 11.7 109 9.84 8.63
8 1000 < N <10000 128 125 120 115 110 10.6 10.1 9.57 9.06 855 8.04 753 7.02 6.51 588 516
9 [10000 < N<25000 0.5 102 983 941 899 868 826 784 742 7.00 659 617 575 533 481422
10 {25000 < N < 50000 898 880 844 808 7.72 745 7.09 6.73 637 6.01 566 530 494 4.58 413 3.63
11 |50000 < N < 75000 820 803 771 738 7.05 680 648 6.15 582 549 516 4.84 451 4.18'.3.78 3.31
12 |[75000 < N <100000 |7.69 753 7.23 692 6.61 638 6.07 577 546 515 4.84 454 423 B92° 3.54 3.11
13 [N <1000 b1.4 209 20.1 19.2 184 17.7 169 16.0 15.2 143 135 126 11.7~109 9.84 8.63
14 1000 < N 10000 12.8 12.5 12.0 11.5 11.0 10.6 10.1 9.57 9.06 855 8.04 7.53 202 6.51 5.88 5.16
15 [10000 < N <25000 f0.5 102 983 941 899 868 826 7.84 742 7.00 6.59_ 647 575 533 4.81 4.22
16 |25000 < N < 50000 898 880 844 808 7.72 745 7.09 6.73 637 6.01 566\530 494 4.58 4.13 3.63
17 |50000 < N < 75000 820 803 771 738 7.05 680 648 6.15 582 549 516 4.84 451 418 3.78 3.31
18 |75000 < N <100000 |7.69 7.53 723 692 661 638 607 577 546 5215%484 4.54 4.23 392 354 3.11
19 [N <1000 1.4 209 201 192 184 17.7 169 16.0 152»14.3 135 126 11.7 109 9.84 8.63
20 (1000 < N <10000 128 125 120 115 11.0 106 101 9.57 906 855 8.04 753 7.02 6.51 5.88 5.16
21 (10000 < N<25000 f0.5 102 983 941 899 8.68 826 784742 7.00 6.59 6.17 575 533 4.81 4.22
22 |25000 < N < 50000 898 880 844 808 7.72 745 7.09-673 637 6.01 566 530 494 458 4.13 3.63
23 |50000 < N < 75000 8.20 803 7.71 738 7.05 680 648 615 582 549 516 4.84 4.51 4.18 3.78 3.31
24 |75000 < N <100000 |7.69 7.53 7.23 692 6.61 638. 607 577 546 515 4.84 454 423 392 3.54 3.11
25 |N <1000 1.4 209 201 192 184 (177 169 16.0 152 143 135 126 11.7 109 9.84 8.63
26 [1000 <N <10000 128 125 120 115 11.0, )106 10.1 9.57 9.06 855 8.04 753 7.02 6.51 5.88 5.16
27 10000 < N < 25000 10.5 10.2 983 941 _ 1899 868 826 7.84 742 7.00 659 6.17 575 533 4.81 4.22
28 |25000 < N < 50000 898 880 844 808..7.72 745 7.09 6.73 637 6.01 566 530 494 4.58 4.13 3.63
29 |50000 < N < 75000 820 803 771 _ 738 7.05 680 648 6.15 582 549 516 4.84 451 4.18 3.78 3.31
30 |75000 < N<100000 |7.69 7.53 7.28,~692 6.61 638 6.07 577 546 515 484 454 423 392 354 3.11
31 |N<1000 1.4 20.9,%20:1 19.2 184 17.7 169 16.0 152 143 135 126 11.7 109 9.84 8.63
32 1000 <N <10000 2.8 12:5V12.0 11.5 11.0 10.6 10.1 9.57 9.06 8.55 8.04 7.53 7.02 6.51 5.88 5.16
33 10000 < N <25000 [0.5C40:2 983 941 899 868 826 7.84 742 7.00 659 6.17 575 533 4.81 4.22
34 |25000 < N < 50000 898" 880 844 808 7.72 745 7.09 6.73 637 6.01 566 530 494 458 4.13 3.63
35 |50000 < N < 75000 820 803 7.71 738 7.05 680 648 6.15 582 549 516 484 451 4.18 3.78 3.31
36 |75000 <N <100000 7.69 7.53 7.23 692 6.61 638 6.07 577 546 515 4.84 454 423 392 354 3.11
37 |[N<1000 426 421 4.08 395 382 3.69 356 343 330 3.17 3.04 291 288 261 235 2.09
38 (1000 < N <10000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261 235 2.09
39 (10000 < N < 25000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261 235 2.09
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Table 1-1-3M

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes

40 |PEX Extruded pipe F2788/ PEX XX06 Co2 20.0 93.3 D01 (0.5) M24, M25,
F2788M M26

41 |PEX Extruded pipe F2788/ PEX XX06 C02 20.0 93.3 D01 (0.5) M24, M25,
F2786M M26

42 |PEX Extruded pipg F2788/ PEX XX06 C02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M26

43 |PEX Extruded pipg F2788/ PEX XX06 Cco02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M27

44 |PEX Extruded pipg F2788/ PEX XX06 Co2 20.0 82.2 D01 (0.5) M24, M25,
F2788M M27

45 |PEX Extruded pipg F2788/ PEX XX06 Co2 20.0 82.2 D01 (0.5) M24, M25;
F2788M M27

46 |PEX Extruded pipg F2788/ PEX XX06 Co2 20.0 82.2 D01 (0.5) M24,:M25,
F2788M M27

47 |PEX Extruded pipp ~ F2788/ PEX XX06 c02 20.0 82.2 DO1 (0.5)~M24, M25,
F2788M M27

48 |PEX Extruded pipg F2788/ PEX XX06 coz 20.0 82.2 D01Y0.5) M24, M25,
F2788M M27

49 |PEX Extruded pipg F2788/ PEX XX08 Co2 20.0 933 D01 (0.5) M24, M25,
F2788M M28

50 |PEX Extruded pipg F2788/ PEX XX08 C02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M28

51 |PEX Extruded pipp ~ F2788/ PEX XX08 €02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M28

52 |PEX Extruded pipp ~ F2788/ PEX XX08 02 20.0 93.3 DO1 (0.5) M24, M25,
F2788M M28

53 |PEX Extruded pipp ~ F2788/ PEX XX08 €02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M28

54 |PEX Extruded pipg F2788/ PEX XX08 €02 20.0 93.3 D01 (0.5) M24, M25,
F2788M M28

55 |PEX Extruded pipg F2788/ PEX XX08 C02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

56 |PEX Extruded pipg F2788/ PEX'¥X08 C02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

57 |PEX Extruded pipg F2788/\“PEX XX08 C02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

58 |PEX Extruded pipg F2788/ PEX XX08 Co2 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

59 |PEX Extruded pipg F2788/ PEX XX08 C02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

60 |PEX Extruded pipe F2788/ PEX XX08 C02 20.0 82.2 D01 (0.5) M24, M25,
F2788M M29

61 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03

62 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03

63 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03

64 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03

65 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03
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Table 1-1-3M

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
40 {25000 < N <50000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261 235 2.09
41 [50000 < N < 75000 426 421 4.08 395 382 369 356 343 330 317 3.04 291 288 261 2.35 2.09
42 [75000 < N <100000 |4.26 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261 235 209
43 |N <1000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261
44 1000 < N <10000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261
45 (10000 < N < 25000 426 421 4.08 395 382 369 356 343 330 3.17 3.04 291 288 261
46 25000 < N< 50000 426 421 4.08 395 382 369 356 343 330 317 3.04 291 288 261
47 [50000 < N < 75000 426 421 408 395 382 3.69 356 343 330 3.17 3.04 291 ,2.887 2.61
48 |75000 < N<100000 |4.26 421 4.08 395 382 3.69 356 343 330 3.17 3.04 291V 288 261
49 |N <1000 543 534 511 488 4.64 441 418 395 3.72 348/3.25 3.02 279 261 235 2.09
50 (1000 <N <10000 543 534 511 488 4.64 441 418 395 3.72.3348 3.25 3.02 279 261 235 2.09
51 |10000 < N < 25000 543 534 511 488 4.64 441 418 395,372 348 3.25 3.02 279 261 2.35 2.09
52 |25000 < N < 50000 543 534 511 488 464 441 4.18~395 3.72 348 3.25 3.02 279 261 2.35 2.09
53 |50000 < N < 75000 543 534 511 488 464 441, #18 395 3.72 348 3.25 3.02 279 261 2.35 2.09
54 |75000 < N<100000 [543 534 511 488 4.64( 441 418 395 3.72 348 3.25 3.02 279 261 2.35 2.09
55 |N< 1000 543 534 511 488 )464 441 418 395 3.72 348 325 3.02 279 261
56 |1000 <N < 10000 543 534 511488 464 441 418 395 372 348 325 3.02 279 261
57 (10000 < N < 25000 543 5.34_"51 488 464 441 418 395 3.72 348 3.25 3.02 2.79 261
58 [25000 < N < 50000 543 «584 5.11 488 4.64 441 418 395 3.72 348 325 3.02 279 261
59 |[50000 < N < 75000 543 534 511 488 464 441 418 395 3.72 348 325 3.02 279 261
60 (75000 <N <100000 543 534 511 488 464 441 418 395 3.72 348 3.25 3.02 279 261
61 |N <1000 8.62 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
62 |1000 <N < 10000 8.62 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
63 [10000 < N < 25000 862 843 797 753 710 6.69 6.28 589 552 523 495 468 442 4.17
64 |25000 < N < 50000 862 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
65 |50000 < N < 75000 862 843 797 753 710 6.69 6.28 589 552 523 495 468 442 417
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Table 1-1-3M

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
66 |Polyamide Extruded pipe SF-2945 PA 32312 48.0 82.2 D01 MO03
67 |Polyamide Extruded pipe SF-2945 PA 32316 48.0 82.2 D01 MO04
68 |Polyamide Extruded pipf SF-2945— PA 323106 180 822 DOT MO%
69 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D01 MO04
70 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D01 MO04
71 |Polyamide Extruded pipg SF-2945  PA 32316 48.0 82.2 D01 M04
72 |Polyamide Extruded pipg SF-2945 PA 32316 48.0 82.2 D01 M04
73 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5) M30
74 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5) M30
75 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5) M30
76 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5) M30
77 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5) ¢M30
78 |Polyamide-12 Extruded pipg SF-2785 PA 42316 40.0 82.2 D01 (0.5)~M30
79 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 60.0 D01 MO05, M06
80 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 60.0 D01 MO05, M06
81 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 600 D01 MO05, M06
82 |Polyethylene Extruded pipg SD-2239 PE2708 179 60.0 D01 MO05, M06
83 |Polyethylene Extruded pipg SD-2239 PE2708 179 60.0 D01 MO05, M06
84 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 60.0 D01 MO05, M06
85 |Polyethylene Extruded pipg SD-2239 PE2708 129 82.2 D01 MO05, M07
86 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D01 MO05, M07
87 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D01 MO05, M07
88 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D01 MO05, M07
89 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D01 MO05, M07
90 |Polyethylene Extruded pipg SD-2239 PE2708 17.9 82.2 D01 MO05, M07
91 |Polyethylene Extruded pipg SD-2513 PE2708 17.9 60.0 D01 M06, M08
92 |Polyethylene Extruded pipg SD-2513 PE2708 17.9 60.0 D01 M06, M08
93 |Polyethylene Extruded pipg SD-2513 PE2708 17.9 60.0 D01 M06, M08
94 |Polyethylene Extruded pipg SD-2513 -RE2708 17.9 60.0 D01 MO06, M08
95 |Polyethylene Extruded pipg SD-2513\“PE2708 17.9 60.0 D01 MO06, M08
96 |Polyethylene Extruded pipg SD2513" PE2708 17.9 60.0 D01 MO06, M08
97 |Polyethylene Extruded pipg SD-2513 PE2708 179 82.2 D01 M07, M08
98 |Polyethylene Extruded pipk SD-2513  PE2708 179 822 DO1 MQO7Z MOS8
99 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 MO07, M08
100 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 MO07, M08
101 |(Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 M07, M08
102 |Polyethylene Extruded pipe SD-2513 PE2708 17.9 82.2 D01 M07, M08
103 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO05, M06
104 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO05, M06
105 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO05, M06
106 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO05, M06
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Table 1-1-3M

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding

Line Thermal Cycles,

No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
66 |75000 <N <100000 862 843 797 753 710 6.69 6.28 589 552 523 495 468 442 417
67 [N <1000 862 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
68 |1000 <N < 10000 862 843 7.97 753 7.10  0.09 0.280 5.89 o.02 9.23 %495 #0008 #.4Z2 =#.17
69 (10000 < N < 25000 8.62 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
70 (25000 < N <50000 8.62 843 797 753 710 6.69 6.28 589 552 523 495 4.68 442 417
71 [50000 < N < 75000 862 843 797 753 710 6.69 628 589 552 523 495 4.68 442 4.17
72 75000 < N <100000 |8.62 843 797 753 710 6.69 6.28 589 552 523 495 468 442 4.17
73 |N <1000 10.71 10.53 10.08 9.63 9.19 874 829 785 749 695 650 6.06 561 5.16
74 (1000 <N < 10000 10.71 10.53 10.08 9.63 9.19 874 829 785 749 695 650 6.06 561 5.16
75 (10000 < N <25000 [l0.71 10.53 10.08 9.63 9.19 874 829 785 749 695 650 6.06 561 5.16
76 (25000 < N <50000 [0.71 10.53 10.08 9.63 9.19 874 829 785 749 695 650 6.06 561 5.16
77 150000 < N<75000 [0.7110.53 10.08 9.63 9.19 874 829 785 749 695 6.50 6.06 5.61% 516
78 |75000 < N <100000 [0.71 10.53 10.08 9.63 9.19 874 829 785 749 695 6.50 6.06 5.6 516
79 |N <1000

80 [1000 <N <10000

81 (10000 < N < 25000

82 |25000 < N <50000

83 |50000 < N < 75000

84 [N > 75000

85 [N <1000

86 |1000 <N < 10000

87 |10000 < N < 25000

88 [25000 < N <50000

89 (50000 < N < 75000

90 [N > 75000

91 [N <1000

92 |1000 <N <10000

93 |10000 < N < 25000

94 (25000 < N <50000

95 (50000 < N < 75000

96 [N > 75000

97 [N <1000

98 (1000 <N <10000

99 (10000 < N < 25000

100 |25000 < N < 50000

101 (50000 < N < 75000

102 |N > 75000

103 |N <1000

104 |1000 < N <10000

105 (10000 < N < 25000

106 (25000 < N < 50000
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
107 |Polyethylene Extruded tube SD-2737 PE2708 17.9 60.0 D01 MO05, M06
108 |Polyethylene Extruded tube SD-2737 PE2708 179 60.0 D01 MO05, M06
109 |Polyethylene Extruded tubf SD-2Z737 PEZ708 T79 8Z.Z DOT MO5, MO7
110 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D01 MO05, M07
111 |(Polyethylene Extruded tubp SD-2737 PE2708 179 82.2 D01 MO05, M07
112 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D01 MO05, M07
113 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D01 MO05, M07
114 |Polyethylene Extruded tubp SD-2737 PE2708 17.9 82.2 D01 MO05, M07
115 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01 MO05, M6
116 |(Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01 MO05;-M06
117 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01 MO5,-M06
118 |(Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01 MO05, M06
119 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01 MO05, M06
120 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 60.0 D01, MO5, M06
121 |(Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO05, M07
122 |(Polyethylene Extruded pipg SD-3035 PE2708 179 822 D01 MO05, M07
123 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO05, M07
124 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO05, M07
125 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO05, M07
126 |Polyethylene Extruded pipg SD-3035 PE2708 179 82.2 D01 MO05, M07
127 |Polyethylene Extruded pipg SF-714  PE2708 17.9 60.0 D01 MO06, M08
128 |Polyethylene Extruded pipg SF-714  PE2708 17.9 60.0 D01 MO06, M08
129 |(Polyethylene Extruded pipg SF-714  PE2708 17.9 60.0 D01 MO06, M08
130 |(Polyethylene Extruded pipg SF-714  PE2708 179 60.0 D01 M06, M08
131 |(Polyethylene Extruded pipg SF-714  PE2708 17.9 60.0 D01 M06, M08
132 |(Polyethylene Extruded pipg SF-714  PE2708 17.9 60.0 D01 MO06, M08
133 |(Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO07, M08
134 |Polyethylene Extruded pipg SD-3035 RE2708 179 82.2 D01 MO07, M08
135 |(Polyethylene Extruded pipg SD-3035,( PE2708 179 82.2 D01 M07, M08
136 |Polyethylene Extruded pipg SD-3035, PE2708 17.9 82.2 D01 MO07, M08
137 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 M07, M08
138 |Polyethylene Extruded pipg SD-3035 PE2708 17.9 82.2 D01 MO07, M08
139 |(Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
140 |(Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
141 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
142 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
143 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
144 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M09
145 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M10
146 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M10
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Table 1-1-3M

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

for Material Temperature, °C, Not Exceeding

23

25

30

35

40 45 50

55

60

65

70

75

80

85

90 95

107
108

109
110
111
112
113
114

115
116
117
118
119
120

121
122
123
124
125
126

127
128
129
130
131
132

133
134
135
136
137
138

139
140
141
142
143
144

145
146

50000 < N < 75000
N > 75000

N <1000
1000 < N < 10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N> 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N <£50000
50000 < N < 75000
N> 75000

N <1000
1000 < N <10000
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
147 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M10
148 |Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M10
149 |(Polyethylene Extruded pipe SD-2239 PE3608 20.7 60.0 D01 MO05, M10
150 |Polyethylene Extruded pipg SD-2239 PE3608 20.7 60.0 D01 MO05, M10
151 |Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M10
152 |(Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M10
153 |(Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M10
154 |Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M10
155 |Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M10
156 |Polyethylene Extruded pipg SD-2239 PE4608 20.7 60.0 D01 MO05, M1Q
157 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 M05,"M11
158 |(Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M11
159 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 DO1 MO05, M11
160 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 Dot MO05, M11
161 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M11
162 |(Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M11
163 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
164 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
165 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
166 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
167 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
168 |(Polyethylene Extruded pipg SD-2239 PE4710 20.7 60.0 D01 MO05, M12
169 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
170 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
171 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
172 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
173 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
174 |Polyethylene Extruded pipg SD-2239 PE4710 20.7 82.2 D01 MO05, M13
175 |Polyethylene Extruded pipg SD-2513\\PE4710 20.7 60.0 D01 M08, M11
176 |Polyethylene Extruded pipg SD-2513+ PE4710 20.7 60.0 D01 M08, M11
177 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 60.0 D01 M08, M11
178 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 60.0 D01 M08, M11
179 |Polyethylene Extruded pip& S$h2543—PE4719 20-7 60-0 Do4 MO3-MiL
180 |(Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M11
181 |(Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
182 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
183 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
184 |(Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
185 |(Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
186 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 60.0 D01 M08, M12
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Table 1-1-3M

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

for Material Temperature, °C, Not Exceeding

23

25

30

35

40 45 50

55 60

65

70

75

80

85

90 95

147
148
149
150

152
153
154
155
156

157
158
159
160
161
162

163
164
165
166
167
168

169
170
171
172
173
174

175
176
177
178
179
180

181
182
183
184
185
186

10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N <50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N <50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N <£50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000

10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

6.8
7.7
15.0
13.3
12.3
11.7

26.3
17.4
14.8
13.1
12.1
11.5

25.3
16.8
14.3
12.6
11.7
11.2

24.3
16.2
13.8
12.2
11.3
10.8

23.3
15.5
13.2
11.7
10.9
10.4

22.2
14.9
12.7
11.2
10.5
9.97

21.2
14.2
12.1
10.8
10.0

20.1 19.0
13.5 12.8
11.6 110
1034.)9.77
9:59 9.11

9.55.79.12 8.68

26.8
17.7
15.0
13.3
12.3
11.7

26.3
17.4
14.8
13.1
121
11.5

25.3
16.8
14.3
12.6
11.7
11.2

24.3
16.2
13.8
12.2
11.3
10.8

23.3
15.5
13.2
11.7
10.9
10.4

22.2
14.9
12.7
11.2
10.5
9.97

21.2
14.2
12.1
10.8
10.0

20.1 19.0
13.5 12.8
11.6 11.0
103 9.77
9.59 9.11

9.55 9.12 8.68
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
187 |Polyethylene Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
188 |[Polyethylene Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
189 |(Polyethylene Extruded pipe SD-2513 PE4710 20.7 82.2 D01 M08, M13
190 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 82.2 D01 M08, M13
191 (Polyethylene Extruded pipg SD-2513 PE4710 20.7 82.2 D01 M08, M13
192 |Polyethylene Extruded pipg SD-2513 PE4710 20.7 82.2 D01 M08, M13
193 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M09
194 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M09
195 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M09
196 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M09
197 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05,-M09
198 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 M05,"M09
199 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 DO1 MO05, M10
200 |[Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 Dot MO05, M10
201 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M10
202 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M10
203 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60:0 D01 MO05, M10
204 |Polyethylene Extruded tubp SD-2737 PE3608 20.7 60.0 D01 MO05, M10
205 |[Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
206 |Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
207 |Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
208 |[Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
209 |Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
210 |Polyethylene Extruded tubp SD-2737 PE4608 20.7 60.0 D01 MO05, M10
211 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M11
212 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M11
213 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M11
214 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M11
215 |Polyethylene Extruded tubp SD-2737 _PE4710 20.7 60.0 D01 MO05, M11
216 |Polyethylene Extruded tubp SD-2737\~PE4710 20.7 60.0 D01 MO05, M11
217 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M12
218 |Polyethylene Extruded tubp SD-2737 PE4710 20.7 60.0 D01 MO05, M12
219 |Polyethylene Extruded tubk Sh2737—PE4719 20-7 60-0 Do4 MO5ME2
220 |Polyethylene Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO05, M12
221 |Polyethylene Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO05, M12
222 |Polyethylene Extruded tube SD-2737 PE4710 20.7 60.0 D01 MO05, M12
223 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
224 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
225 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
226 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
227 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
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Table 1-1-3M

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

for Material Temperature, °C, Not Exceeding

23

25

30

35

40 45 50

55 60

65

70

75

80

85

90 95

187
188
189
190

192

193
194
195
196
197
198

199
200
201
202
203
204

205
206
207
208
209
210

211
212
213
214
215
216

217
218
219
220

222

223
224
225
226
227

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N <50000
50000 < N < 75000
N > 75000

N <1000
1000 < N < 10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N <50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N> 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000

p6.8
1 7:7

o0

26.3
17.4

148

25.3
16.8

143

24.3
16.2

129

23.3
15.5

132

22.2
14.9

12 7

21.2
14.2

121

20.1
13.5

116

19.0
12.8

110

13.3
12.3
11.7

13.1
121
11.5

12.6
11.7
11.2

12.2
11.3
10.8

10.8
10.0

11.7
10.9
10.4

11.2
10.5

103  9.77
9.59 9.11

997 9.55 9.12 8.68
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
228 |Polyethylene Extruded tube SD-2737 PE4710 20.7 82.2 D01 MO05, M13
229 |Polyethylene Extruded pipe SD-3035 PE3608 20.7 60.0 D01 MO05, M09
230 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M09
231 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M09
232 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M09
233 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M09
234 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M09
235 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M10
236 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M1Q
237 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05,-M10
238 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 M05,"M10
239 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 D01 MO05, M10
240 |Polyethylene Extruded pipg SD-3035 PE3608 20.7 60.0 DO1 MO05, M10
241 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D01 MO05, M10
242 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D01 MO05, M10
243 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60:0 D01 MO05, M10
244 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D01 MO05, M10
245 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D01 MO05, M10
246 |Polyethylene Extruded pipg SD-3035 PE4608 20.7 60.0 D01 MO05, M10
247 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
248 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
249 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
250 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
251 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
252 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M11
253 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M12
254 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M12
255 |Polyethylene Extruded pipg SD-3035 _PE4710 20.7 60.0 D01 MO05, M12
256 |Polyethylene Extruded pipg SD-3035\\PE4710 20.7 60.0 D01 MO05, M12
257 |Polyethylene Extruded pipg SD-3035+ PE4710 20.7 60.0 D01 MO05, M12
258 |Polyethylene Extruded pipg SD-3035 PE4710 20.7 60.0 D01 MO05, M12
259 |Polyethylene Extruded pipk S$h-3035—PE4719 20-7 822 Do4 MO5-ME3
260 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO05, M13
261 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO05, M13
262 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO05, M13
263 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO05, M13
264 |Polyethylene Extruded pipe SD-3035 PE4710 20.7 82.2 D01 MO05, M13
265 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
266 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
267 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
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Table 1-1-3M

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

for Material Temperature, °C, Not Exceeding

23

25

30

35

40 45 50

55 60

65

70

75

80

85

90 95

228

229
230

232
233
234

235
236
237
238
239
240

241
242
243
244
245
246

247
248
249
250
251
252

253
254
255
256
257
258

259
260
261
262
263
264

265
266
267

N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N> 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N <£50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000

6.8
17.7
15.0
13.3
12.3
11.7

26.3
17.4
14.8
13.1
12.1
13.5

25.3
16.8
14,3
12.6
11.7
11.2

2473
162
13.8
12.2
113
10.8

23.3
15.5
13.2
11.7
10.9
10.4

22.2
14.9
12.7
11.2
10.5
9.97

21.2
14.2
12.1
10.8
10.0

20.1
13.5

19.0
12.8
11.6 11.0
103  9.77
9.59 9.11

9.55 9.12 8.68
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
268 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
269 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
270 |Polyethylene Extruded pipe SF-714  PE3608 20.7 60.0 D01 M08, M09
271 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
272 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
273 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
274 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
275 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
276 |Polyethylene Extruded pipg SF-714  PE3608 20.7 60.0 D01 M08, M10
277 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 D01 MO08,M10
278 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 D01 M08, M10
279 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 D01 M08, M10
280 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 DO1 M08, M10
281 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 poT M08, M10
282 |Polyethylene Extruded pipg SF-714  PE4608 20.7 60.0 D01 M08, M10
283 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60:0 D01 M08, M11
284 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M11
285 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M11
286 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M11
287 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M11
288 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M11
289 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
290 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
291 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
292 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
293 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
294 |Polyethylene Extruded pipg SF-714  PE4710 20.7 60.0 D01 M08, M12
295 |Polyethylene Extruded pipg SF-714 _PE4710 20.7 82.2 D01 M08, M13
296 |Polyethylene Extruded pipg SF-714~\\PE4710 20.7 82.2 D01 M08, M13
297 |Polyethylene Extruded pipg SF-714~ PE4710 20.7 82.2 D01 M08, M13
298 |Polyethylene Extruded pipg SE-714  PE4710 20.7 82.2 D01 M08, M13
299 |Polyethylene Extruded pipg SF-714  PE4710 20.7 82.2 D01 M08, M13
300 |Polyethylene Extruded pipk SEA4—PE4710 20-7 822 Do4 MO3-ME3
301 (Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
302 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
303 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
304 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
305 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
306 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M09, M14
307 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
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Table 1-1-3M

Line

Number of Equivalent

Thermal Cycles,
N

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

for Material Temperature, °C, Not Exceeding

23

25

30

35

40 45 50

55 60

65

70

75

80

85

90 95

268
269
270

271
272
273
274
275
276

277
278
279
280
281
282

283
284
285
286
287
288

289
290
291
292
293
294

295
296
297
298
299
300

301
302
303
304
305
306

307

25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000
1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N> 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N > 75000

N <1000

1000 < N <10000
10000 < N < 25000
25000 < N < 50000
50000 < N < 75000
N> 75000

N <1000

6.8
17.7
15.0
13.3
12.3
11.7

26.3
17.4
14.8
13.1
12.1
11.5

25.3
16.8
14.3
12.6
11.7
11.2

24.3
16.2
13.8
12.2
113
108

23.3
15.5
13.2
11.7
10.9
10.4

22.2
14.9
12.7
11.2
10.5
9.97

212
14.2
121
10.8
10.0

20.1 19.0
13.5 12.8
11.6 11.0
103  9.77
9.59 9.11

9.55 9.12 8.68
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
308 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
309 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
310 |Polyethylene Extruded pipe SF-2619 PE3608 20.7 60.0 D01 M10, M14
311 |Polyethylene Extruded pipg SF-2619 PE3608 20.7 60.0 D01 M10, M14
312 |Polyethylene Extruded pipg SF-2619 PE3608 20.7 60.0 D01 M10, M14
313 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11, M14
314 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11, M14
315 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11, M14
316 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11, M14
317 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11, M14
318 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M11,.M14
319 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M12, M14
320 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M12, M14
321 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 Dot M12, M14
322 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M12, M14
323 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60.0 D01 M12, M14
324 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 60:0 D01 M12, M14
325 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
326 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
327 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
328 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
329 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
330 |Polyethylene Extruded pipg SF-2619 PE4710 20.7 82.2 D01 M13, M14
331 |PVC Extruded pipg SD-1785 PVC2110 co1 41.4 60.0 D01 M15
332 |PVC Extruded pipg SD-1785 PVC2110 co1 41.4 60.0 D01 M15
333 |PVC Extruded pipg SD-1785 PVC2110 co1 41.4 60.0 D01 M15
334 |PVC Extruded pipg SD-1785 PVC2110 co1 41.4 60.0 D01 M15
335 |PVC Extruded pipg SD-1785 PVG2110 co1 41.4 60.0 D01 M15
336 |PVC Extruded pipg SD-1785 _PV€2110 co1 41.4 60.0 D01 M15
337 |PVC Extruded pipg SD-1785+ PVC2112 co1 41.4 60.0 D01 M16
338 |PVC Extruded pipg SB-1785 PV(C2112 co1 41.4 60.0 D01 M16
339 |PVC Extruded pipg SP-1785 PVC2112 co1 41.4 60.0 D01 M16
340 |PVC Extruded pipk $h1785—Pve2112 A 414 60-0 Do Ml
341 |PVC Extruded pipe SD-1785 PVC2112 co1 41.4 60.0 D01 M16
342 |PVC Extruded pipe SD-1785 PVC2112 Co1 41.4 60.0 D01 M16
343 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
344 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
345 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
346 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
347 |PVC Extruded pipe SD-1785 PVC2116 Co01 41.4 60.0 D01 M17
348 |PVC Extruded pipe SD-1785 PVC2116 co1 41.4 60.0 D01 M17
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Table 1-1-3M

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
308 (1000 < N < 10000
309 |10000 < N < 25000
310 |25000 < N 50000
311 |50000 < N < 75000
312 |N > 75000
313 [N <1000
314 |1000 < N < 10000
315 (10000 < N < 25000
316 |25000 < N < 50000
317 |50000 < N < 75000
318 |N > 75000
319 [N<1000 6.8 263 253 243 233 222 212 201 19.0
320 {1000 <N <10000 7.7 174 168 16.2 15,5 149 142 13,5 128
321 |10000 < N <25000 [15.0 14.8 14.3 13.8 13.2 12.7 121 11.6 11.0
322 (25000 < N<50000 [3.3 13.1 126 122 117 112 108 103 9.77
323 |50000 < N<75000 f23 121 11.7 113 109 105 10.0 9.59 9.11
324 |N > 75000 11.7 115 11.2 108 104 9.97 955 9.12 8.68
325 |N <1000
326 |1000 < N <10000
327 |10000 < N < 25000
328 |25000 < N < 50000
329 |50000 < N < 75000
330 |N > 75000
331 [N <1000 1.4 207 19.2 177 16.2_(14.7 13.0 115 10.0
332 |1000 < N <10000 128 124 115 10.6 9.69./ 880 7.78 6.89 5.99
333 [10000 < N <25000 [l0.5 10.1 941 8683294 721 638 564 491
334 |25000 < N < 50000 898 871 8.08 745682 6.19 548 4.85 4.22
335 |50000 < N < 75000 820 795 738 «.680 6.23 566 500 4.43 3.85
336 [75000 < N <100000 |7.69 7.46 692/~638 584 530 4.69 415 3.61
337 [N <1000 1.4 207, 9.2 177 162 147 13.0 115 10.0
338 |1000 <N <10000 2.8 124 115 10.6 9.69 880 7.78 6.89 599
339 (10000 < N <25000 [0,5°.10.1 941 868 794 721 6.38 5.64 491
340 {25000 < N <50000 8-98—8-71—8-08—+45 6-82——64+9—548—4-85—4-22
341 |50000 < N < 75000 820 795 738 680 623 566 500 443 3.85
342 |75000 < N <100000 7.69 746 692 638 584 530 4.69 415 3.61
343 |N <1000 214 207 192 17.7 16.2 14.7 13.0 11.5 10.0
344 11000 < N <10000 128 124 115 106 9.69 880 7.78 6.89 5.99
345 (10000 < N <25000 10.5 101 941 868 794 7.21 6.38 564 491
346 |25000 < N < 50000 898 871 808 745 682 6.19 548 4.85 4.22
347 |50000 < N < 75000 820 795 738 680 623 566 500 443 3.85
348 75000 < N <100000 7.69 746 692 638 584 530 4.69 415 3.61
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature

Line Nominal ASTM Construction Strength, Limit, Design

No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
349 |PVC Extruded pipe SD-1785 PV(C2120 co1 41.4 60.0 D01 M18
350 |PVC Extruded pipe SD-1785 PV(C2120 co1 41.4 60.0 D01 M18
351 |PVC Extruded pipe SD-1785 PV(C2120 C01 41.4 60.0 D01 M18
352 |PVC Extruded pipg SD-1785 PVC2120 co1 41.4 60.0 D01 M18
353 [PVC Extruded pipg SD-1785 PV(C2120 co1 41.4 60.0 D01 M18
354 |PVC Extruded pipg SD-1785 PV(C2120 co1 41.4 60.0 D01 M18
355 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D01 M15
356 [PVC Extruded tubp SD-2241 PV(C2110 C01 41.4 60.0 D01 M15
357 |PVC Extruded tubp SD-2241 PVC2110 Cco1 41.4 60.0 D01 M15
358 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D01 M15
359 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D01 M15
360 |PVC Extruded tubp SD-2241 PVC2110 co1 41.4 60.0 D01 M15
361 |PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60.0 DO1 M16
362 |PVC Extruded tubp SD-2241 PVC2112 Cco1 41.4 60.0 DoT M16
363 |PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60.0 D01 M16
364 |PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60.0 D01 M16
365 |PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60:0 D01 M16
366 [PVC Extruded tubp SD-2241 PVC2112 co1 41.4 60.0 D01 M16
367 |PVC Extruded tubp SD-2241 PVC2116 co1 41.4 60.0 D01 M17
368 |PVC Extruded tubp SD-2241 PVC2116 co1 41.4 60.0 D01 M17
369 |PVC Extruded tubp SD-2241 PVC2116 co1 41.4 60.0 D01 M17
370 |PVC Extruded tubp SD-2241 PVC2116 Cco1 41.4 60.0 D01 M17
371 |PVC Extruded tubp SD-2241 PVC2116 Cco1 41.4 60.0 D01 M17
372 |PVC Extruded tubp SD-2241 PVC2116 GOl 41.4 60.0 D01 M17
373 |PVC Extruded tubp SD-2241 PV(C2120 co1 41.4 60.0 D01 M18
374 |PVC Extruded tubp SD-2241 PV(C2120 co1 41.4 60.0 D01 M18
375 |PVC Extruded tubp SD-2241 PVC2120 Cco1 41.4 60.0 D01 M18
376 |PVC Extruded tubp SD-2241 PVC2120 Cco1 41.4 60.0 D01 M18
377 |PVC Extruded tubp SD-2241 RVE€2120 Cco1 41.4 60.0 D01 M18
378 |PVC Extruded tubp SD-2241,\ PVC2120 co1 41.4 60.0 D01 M18
379 |PVC Extruded pipg SD-1785 PVC1120 co1 48.3 60.0 D01 M19
380 |PVC Extruded pipg SP*1785 PVC1120 Cco1 48.3 60.0 D01 M19
381 |PVC Extruded pipg SD-1785 PVC1120 Cco1 48.3 60.0 D01 M19
382 |PVC Extruded pipe SD-1785 PVC1120 Cco1 48.3 60.0 D01 M19
383 |PVC Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 D01 M19
384 |PVC Extruded pipe SD-1785 PVC1120 co1 48.3 60.0 D01 M19
385 [PVC Extruded pipe SD-1785 PVC1220 Co1 48.3 60.0 D01 M19
386 |PVC Extruded pipe SD-1785 PVC1220 Cco1 48.3 60.0 D01 M19
387 |PVC Extruded pipe SD-1785 PVC1220 Cco1 48.3 60.0 D01 M19
388 |PVC Extruded pipe SD-1785 PVC1220 co1 48.3 60.0 D01 M19
389 |PVC Extruded pipe SD-1785 PVC1220 Co1 48.3 60.0 D01 M19
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Table 1-1-3M

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
349 [N <1000 214 207 192 17.7 162 147 13.0 115 10.0
350 |1000 < N < 10000 128 124 115 10.6 9.69 880 7.78 6.89 5.99
351 {10000 < N <25000 10.5 101 941 868 794 721 638 564 491
352 |25000 < N < 50000 898 871 808 745 682 6.19 548 4.85 4.22
353 |50000 < N < 75000 820 795 738 680 623 566 500 443 3.85
354 [75000 < N <100000 |7.69 746 692 638 584 530 4.69 4.15 3.61
355 [N <1000 1.4 207 192 177 162 147 13.0 115 10.0
356 |1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 599
357 |10000 < N <25000 0.5 10.1 941 868 794 721 638 564 491
358 |25000 < N < 50000 898 871 8.08 745 682 6.19 548 4.85 4.22
359 |50000 < N < 75000 820 795 738 680 6.23 566 500 443 3.85
360 {75000 < N <100000 |7.69 746 692 638 584 530 4.69 415 3.61
361 |[N <1000 P1.4 20.7 19.2 17.7 16.2 14.7 13.0 11.5 10.0
362 |1000 <N <10000 2.8 124 115 10.6 9.69 880 7.78 6.89 599
363 [10000 < N <25000 [l0.5 10.1 941 868 794 721 638 564 491
364 |25000 < N < 50000 898 871 808 745 682 619 548 485 4.22
365 |50000 < N < 75000 820 795 738 680 6.23 566 500 443 3.85
366 |75000 < N <100000 |7.69 746 692 638 584 530 4.69 4.15 3.61
367 |N <1000 1.4 207 192 177 162 147 13.0 115 100
368 (1000 < N < 10000 128 124 115 10.6 9.69 880 7.78 6:89.5.99
369 (10000 < N <25000 [l0.5 101 941 868 794 721 6382564 491
370 (25000 < N <50000 898 871 808 745 682 619 5487485 4.22
371 |50000 < N < 75000 820 795 738 6.80 6.23 566, 500 4.43 3.85
372 |75000 < N <100000 |7.69 746 692 638 584 530, 4.69 4.15 3.61
373 [N <1000 1.4 20.7 19.2 177 16.2_ )147 13.0 115 10.0
374 11000 < N <10000 128 124 115 10.6 9.69 880 7.78 6.89 5.99
375 (10000 < N <25000 0.5 10.1 941 868..794 721 638 564 491
376 |25000 < N < 50000 898 8.71 8.08 _ 745 6.82 6.19 548 4.85 4.22
377 |50000 < N < 75000 820 795 7.38,.680 623 566 5.00 4.43 3.85
378 |75000 < N <100000 |7.69 7.46 .692 638 584 530 4.69 415 3.61
379 [N <1000 1.4 2002Vv19.2 177 162 147 13.0 115 10.0
380 {1000 <N <10000 12.8C424 115 10.6 9.69 880 7.78 6.89 599
381 |10000 < N <25000 [10.5 ~10.1 941 868 794 721 638 5.64 491
382 |25000 < N < 50000 898 8.71 8.08 745 6.82 6.19 548 4.85 4.22
383 |50000 < N < 75000 820 795 738 680 623 566 500 443 3.85
384 [75000 < N<100000 7.69 746 692 638 584 530 4.69 415 3.61
385 [N <1000 214 20.7 19.2 17.7 16.2 14.7 13.0 11.5 10.0
386 |1000 <N <10000 128 124 115 106 9.69 880 7.78 6.89 5.99
387 |10000 < N <25000 10.5 10.1 941 868 794 7.21 638 5.64 491
388 |25000 < N < 50000 898 871 808 745 682 6.19 548 4.85 4.22
389 |50000 < N < 75000 820 795 738 680 623 566 500 443 3.85
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Minimum Maximum

ASME or Yield Temperature
Line Nominal ASTM Construction Strength, Limit, Design
No. | Composition Product Form Spec. No. Type/Grade Code Notes MPa °C Factor Notes
390 |PVC Extruded pipe SD-1785 PV(C1220 co1 48.3 60.0 D01 M19
391 |PVC Extruded pipe SD-2241 PVC1120 co1 48.3 60.0 D01 M19
392 |PVC Extruded pipf SD-2241  PVC1120 C01 48.3 60.0 D01 M19
393 |PVC Extruded pipg SD-2241 PVC1120 Cco1 48.3 60.0 D01 M19
394 |PVC Extruded pipg SD-2241 PVC1120 co1 48.3 60.0 D01 M19
395 |PVC Extruded pipg SD-2241 PVC1120 co1 48.3 60.0 D01 M19
396 |PVC Extruded pipg SD-2241 PVC1120 co1 48.3 60.0 D01 M19
397 |PVC Extruded pipg SD-2241 PVC1220 co1 48.3 60.0 D01 M19
398 |PVC Extruded pipg SD-2241 PVC1220 Cco1 48.3 60.0 D01 M19
399 |PVC Extruded pipg SD-2241 PVC1220 co1 48.3 60.0 D01 M19
400 (PVC Extruded pipg SD-2241 PVC1220 Cco1 48.3 60.0 D01 M9
401 |PVC Extruded pipg SD-2241 PVC1220 co1 48.3 60.0 D01 M19
402 |PVC Extruded pipg SD-2241 PVC1220 co1 48.3 60.0 D01 M19
403 |PVC Extruded pipg SF-1483 PVCO 1135 co1 48.3 54.4 bo1 M20, M21
404 |PVC Extruded pipg SF-1483 PVCO 1135 Cco1 48.3 54.4 bo1 M20, M21
405 |PVC Extruded pipg SF-1483 PVCO 1135 Cco1 48.3 544 D01 M20, M21
406 |PVC Extruded pipg SF-1483 PVCO 1135 co1 48.3 544 D01 M20, M21
407 |PVC Extruded pipg SF-1483 PVCO 1135 co1 48.3 54.4 D01 M20, M21
408 |PVC Extruded pipg SF-1483 PVCO 1135 co1 48.3 54.4 D01 M20, M21
409 |PVDF Extruded pipg SF-1673  PVDF 2020 448 93.3 D01 M22
410 |PVDF Extruded pipg SF-1673  PVDF 2020 44.8 93.3 D01 M22
411 |PVDF Extruded pipg SF-1673  PVDF 2020 44.8 93.3 D01 M22
412 |PVDF Extruded pipg SF-1673 PVDF 2020 44.8 93.3 D01 M22
413 |PVDF Extruded pipg SF-1673 PVDF 2020 44.8 93.3 D01 M22
414 |PVDF Extruded pipg SF-1673 PVDF 2020 44.8 93.3 D01 M22
415 |PVDF Extruded pipg SF-1673  PVDF 2025 53.0 93.3 D01 M23
416 |PVDF Extruded pipg SF-1673  PVDF, 2025 53.0 93.3 D01 M23
417 |PVDF Extruded pipg SF-1673 PVDF-2025 53.0 93.3 D01 M23
418 |PVDF Extruded pipg SF-1673 PVDF 2025 53.0 93.3 D01 M23
419 |PVDF Extruded pipg SF-1673-\ PVDF 2025 53.0 93.3 D01 M23
420 |PVDF Extruded pipg SF«1673 PVDF 2025 53.0 93.3 D01 M23
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

Maximum Allowable Secondary Stress Range, MPa [Note (1)],

Number of Equivalent for Material Temperature, °C, Not Exceeding
Line Thermal Cycles,
No. N 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
390 [75000 < N <100000 7.69 746 692 638 584 530 4.69 4.15 3.61
391 [N<1000 214 207 192 17.7 162 147 13.0 115 10.0
392 |1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 599
393 (10000 < N <25000 0.5 10.1 941 868 794 721 638 564 491
394 (25000 < N < 50000 898 871 8.08 745 682 6.19 548 4.85 4.22
395 |50000 < N < 75000 820 795 738 680 6.23 566 500 443 3.85
396 |[75000 < N <100000 |7.69 746 692 638 584 530 4.69 415 3.61
397 [N <1000 1.4 207 192 177 162 147 13.0 115 10.0
398 |1000 < N < 10000 128 124 115 106 9.69 880 7.78 6.89 599
399 (10000 < N <25000 [l0.5 101 941 868 794 721 638 564 491
400 [25000 < N <50000 898 871 808 745 682 619 548 4.85 4.22
401 [50000 < N < 75000 820 795 738 680 6.23 566 500 443 3.85
402 |75000 < N<100000 |7.69 746 692 638 584 530 4.69 415 3.61
403 [N <1000 1.4 20.7 19.2 17.7 16.2 14.7 13.0 11.5
404 (1000 < N <10000 128 124 115 10.6 9.69 880 7.78 6.89
405 (10000 < N <25000 0.5 10.1 941 868 794 721 638 5.64
406 [25000 < N < 50000 898 871 808 745 682 619 548 485
407 |50000 < N < 75000 820 795 738 680 6.23 566 500 443
408 |75000 < N <100000 |7.69 7.46 692 638 584 530 4.69 4.15
409 |N <1000 5.6 449 432 414 39.6 378 36.1 3430325 309 29.2 275 259 242 225 192
410 (1000 <N < 10000 3.5 429 413 396 38.0 364 34.8 (332 31.6 299 283 26.7 250 234 218 185
411 |10000 < N < 25000 f2.7 421 405 39.0 374 359 343%~328 312 29.6 279 263 247 231 214 182
412 [25000 < N<50000 §#2.0 414 399 384 369 354 339 324 309 293 27.7 261 244 228 212 18.0
413 |50000 < N<75000 §#1.7 411 396 381 36.7 352 33.7 322 30.7 29.1 275 259 243 227 211179
414 |75000 < N <100000 #1.4 408 394 379 36.5~35.0 335 321 306 29.0 27.4 258 242 226 21.0 178
415 |N <1000 3.9 53.1 51.0 489 ( 468 44.7 427 406 385 365 345 326 30.6 286 26.7 22.7
416 (1000 <N < 10000 1.5 50.7 488 469 ) 45.0 43.1 412 39.2 373 354 335 315 29.6 27.7 25.7 219
417 [10000 < N < 25000 p0.5 49.7 479 461 442 424 406 387 369 350 33.0 31.1 29.2 273 254 215
418 (25000 < N<50000 §#9.7 49.0 472\~ 454 437 419 401 383 36.5 34.6 32.7 308 289 27.0 251 21.3
419 |50000 < N<75000 9.3 48.6,«46.8 451 433 41.6 398 381 363 344 325 30.6 287 268 249 21.1
420 |75000 < N <100000 #9.0 483¢ 46,5 448 431 414 39.6 379 36.2 343 324 305 286 267 248 21.0
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Table 1-1-3M

Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:
(a) The stress values in this Table ma
tures shall be rounded to the sa
interpolated. The rounding rule
in the last place retained; when
place retained.

The following abbreviations are

(b)

y be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
me number of decimal places as the value at the higher temperature between which values are being
is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last

sed: CPVC = chlorinated poly(vinyl chloride): PEX = cross-linked polyethylene: PVC = poly(vinyl chloride):

and PVDF = poly(vinylidene flu
NOTE: (1) Multiply MPa by 1000 t
CONSTRUCTION CODE NOTES (ASM

Co1 Compounding ingredients m
dients do notimpact the alloy
allowed by ASME NM.1. In ad
be approved by the piping

Co2

the allowable stress values p
NM.1.In addition to the mate
piping component manufac

DESIGN FACTOR NOTE (ASME NM.1)):

D01 Allowable stress range valu|

MATERIAL NOTES:
MO1 Material shall have a
(a) minimum impact resistanc
(b) minimum modulus of elast
(c) minimum deflection tempe|
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
MO02 Material shall have a
(a) minimum impact resistanc|
(b) minimum modulus of elast
(c) minimum deflection tempe
(d) average extent of burning
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
MO03 Material shall have a
(a) classification of Group 3, C
(b) minimum elongation at bre
shall be 50 mm/min + 10% at 2
(c) minimum flexural modulus
testing shall be performed with 4
(d) minimum izod impact resis
and a notch radius of 0.25 mm.

ride).
obtain kPa.

E NM.1):

ay vary between material manufacturers for the same grade of CPVC or PVC. While these different ingre-
vable stress values provided in this Table, they can influence the acceptability of the various joining methods
dition to the material and joining requirements set forth in ASME NM.1, the joining method to be used shall
omponent manufacturer.

Cross-linking method may vqry between material manufacturers for the same grade of PEX. While these different methods do notimpact

rovided in this Table, they can influence the acceptability of the various joining methods allowed by ASME
Fial and joining requirements set forth in ASME NM.1, the joining method to be used shall be appreved by the
urer.

bs are based on a design factor (DF) of 0.50.

b of 80.1 J/m of notch at 23°C in accordance with ASTM D256

city in tension of 2482 MPa at 23°C in accordance with ASTM D638

ature under load of 100°C at a load of 1.82 MPa in accordanceswith ASTM D648

f under 25 mm and an average time of burning of under 10's/in accordance with ASTM D635
DB) of 4,000 psi at 23°C and 1,000 psi at 82.2°C in accordarice with ASTM D2837

DS) of 2,000 psi at 23°C and 500 psi at 82.2°C in accordance with ASTM D2837

b of 80.1 J/m of notch at 23°C in accordance withhASTM D256

city in tension of 2482 MPa at 23°C in accordance with ASTM D638

Fature under load of 100°C at a load of 1.82 MPa in accordance with ASTM D648

f under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
DB) of 4,000 psi at 23°C and 1,250 psinat 82.2°C in accordance with ASTM D2837

DS) of 2,000 psi at 23°C and 625/psi~at 82.2°C in accordance with ASTM D2837

ass 2, and Grade 3 in accordance with ASTM D4066.

hk of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
°C £ 2°C and 50% % 5% relative humidity.

£900 MPa in accordafiee,with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
crosshead speed ©f1:3 mm/min + 50% at 23°C * 2°C and 50% * 5% relative humidity.

ance of 55 J/m ih a¢cordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

(e) minimum deflection temperfature of 40°€ at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.

(f) hydrostatic design basis (H
(g) hydrostatic design stress (
MO04 Material shall have a

DB) of2,500 psi at 23°C, 1,600 psi at 60°C, and 1,250 psi at 82.2°C in accordance with ASTM D2837.
HDS).of)1,250 psi at 23°C, 800 psi at 60°C, and 625 psi at 82.2°C in accordance with ASTM D2837.

(a) classification of Group 3, C

1353 2, and Grade 3 1 accoraance witlt ASTM D4066.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm # 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min * 10% at 23°C * 2°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure A usinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C + 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,

and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width.
(f) hydrostatic design basis (HDB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM D2837.
(g) hydrostatic design stress (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837.

MO05 Material shall have a carbon bla
colored with UV stabilizer.

ck percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)

MO06 Material shall have a
(a) thermal stability of over 220°C in accordance with ASTM D3350
(b) maximum brittleness temperature of -60°C in accordance with ASTM D746
(c) minimum tensile elongation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
(d) slow crack growth resistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air
(e) hydrostatic design basis (HDB) of 1,250 psi at 23°C and 1,000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
(f) hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

MO07

M08
M09

M10

M11

M12

M13

M14
M15

M16

M17

Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a carb
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon|
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a

(a) thermal stability of o
(b) maximum brittleness
(c) minimum tensile elon
(d) slow crack growth re
(e) hydrostatic design ba
(f) hydrostatic design str
Material shall have a carl
Material shall have a

er 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

oation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,250 psi at 23°C and 630 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

n black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603, or colored with UV stabilizer.

ber 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min‘at 23°C
bistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 60°C in accordance with ASTM D2837, PPI TR-3{ and PPI TR-4
bss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

Fer 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 100 h in accordance with ASTM F1473 at 2.4 MPa and 80°C it air

is (HDB) of 1,600 psi at 23°C and 1,000 psi at 60°C in accordance with. ASTM D2837, PPI TR-3, and PPI TR-4
pss (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3f-and PPI TR-4

ber 220°C in accordance with ASTM D3350

temperature of -60°C in accordance with ASTM D746

cation at break of 400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance with ASTM F1473,4t 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 60°C injactordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

ber 220°C in accordance with ASTM D3350

temperature of -60°C in accordance withhnASTM D746

cation at break of 400% in accordance With ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of over 500 h in accordance\with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and, 1,000 psi at 60°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS) of 1,000 psi at 23°Q injaccordance with ASTM D2837, PPI TR-3, and PPI TR-4

ber 220°C in accordance{with"ASTM D3350

temperature of -60°C_inaccordance with ASTM D746

cation at break of400% in accordance with ASTM D638, using a Type IV tensile bar at 50 mm/min at 23°C
bistance of overy500+h in accordance with ASTM F1473 at 2.4 MPa and 80°C in air

is (HDB) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4
bss (HDS)©f 15000 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4

on black percentage of 2% to 3% in accordance with ASTM D4218 or ASTM D1603.

(a) minimum impact res}ftance of 266.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus o

Jocticity tn tancion of 2206 MDA o+ 2200 1o dan

vvnish ASTM DE2Q

J

(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of bur

ning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635

(e) hydrostatic design basis (HDB) of 2,000 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 1,000 psi at 23°C in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of

elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 2,500 psi at 23°C in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,250 psi at 23°C in accordance with ASTM D2837

Material shall have a
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)

M18

M19

M20

M21
M22

M23

M24

M25

M26

M27

M28

M29

M30

(a) minimum impact resistance of 266.9 J/m of notch at 23°C in accordance with ASTM D256

(b) minimum modulus of elasticity in tension of 2206 MPa at 23°C in accordance with ASTM D638

(c) minimum deflection temperature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648

(d) average extent of burning of under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 3,200 psi at 23°C in accordance with ASTM D2837

(f) hydrostatic design stress (HDS) of 1,600 psi at 23°C in accordance with ASTM D2837

Material shall have a

(a) minimum impact resistanc ith ASTM D256

(b) minimum modulus of elastjcity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection tempefature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
(d) average extent of burning pf under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 2,000 psi at 23°C in accordance with ASTM D2837
Material shall have a
(a) minimum impact resistancg of 34.7 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elastjcity in tension of 2758 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection tempefature under load of 70°C at a load of 1.82 MPa in accordance with ASTM D648
(d) average extent of burning pf under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 4,000 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 2,000 psi at 23°C in accordance with ASTM D2837
Material shall have a
(a) minimum impact resistancg of 266.9 J/m of notch at 23°C in accordance with ASTM D256
(b) minimum modulus of elastjcity in tension of 2206 MPa at 23°C in accordance with ASTM D638
(c) minimum deflection tempefature under load of 60°C at a load of 1.82 MPa in accordance with ASTM D648
(d) average extent of burning pf under 25 mm and an average time of burning of under 10 s in accordance with ASTM D635
(e) hydrostatic design basis (HDB) of 7,100 psi at 23°C in accordance with ASTM D2837
(f) hydrostatic design stress (HDS) of 3,550 psi at 23°C in accordance with ASTM D2837
Allowable stress values apply fo both the oriented and unoriented directions.
Material shall have a
(a) classification of Type I in dccordance with ASME SD-3222
(b) minimum impact resistancg of 80.0 J/m of notch at 23°C in accordance with ASTM D256
(c) minimum flexural modulus| of 1.38 GPa at 23°C in accordance with ASTM D790, using Méthod I

(d) minimum tensile elongatio
(e) hydrostatic design basis (H
(f) hydrostatic design stress (H
Material shall have a

(a) classification of Type II in
(b) minimum flexural modulug
(c) minimum tensile elongatio
(d) hydrostatic design basis (H
(e) hydrostatic design stress (

h at break of 10% in accordance with ASTM D638, using a<Type I tensile bar at 51 mm/min at 23°C
DB) of 4,000 psi at 23°C and 1,250 psi at 93.3°C in accofdance with ASTM D2837
DS) of 2,000 psi at 23°C and 625 psi at 93.3°C in accordance with ASTM D2837

hccordance with ASME SD-3222

of 1.38 GPa at 23°C in accordance with ASTM~D790, using Method I

h at break of 10% in accordance with ASTM D638, using a Type I tensile bar at 51 mm/min at 23°C
DB) of 5,000 psi at 23°C and 1,250 psi*at\120°C in accordance with ASTM D2837

HDS) of 2,500 psi at 23°C and 625 _psi at 120°C in accordance with ASTM D2837

The first two digits (XX) of the|PEX Type/Grade designation may bé any designation permitted by ASTM F2788. They relate to end-use
properties such as oxidation apd UV resistance and do notaffect strength.
Material shall have a carbon black percentage of 2% to 3%f(in accordance with ASTM D4218 or ASTM D1603, natural with UV stabilizer, or
colored with UV stabilizer. Th¢ degree of cross-linking for PEX pipe material shall be within the range from 65% to 89%, inclusive.
(a) PEX cross-linked using perpxides shall have a minimum degree of cross-linking of 70%.
(b) PEX cross-linked using silahe compounds shall’have a minimum degree of cross-linking of 65%.
(c) PEX cross-linked using eleqtron beam compounds shall have a minimum degree of cross-linking of 65%.
Material shall have a
(a) minimum elongation at break of 200%/Mmeasured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of.1,250 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

(c) hydrostatic design stress (HDS)(ofy625 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
Material shall have a
(a) minimum elongation at br Q f tordarnce withr 1S06259-1amd 1S06259-3-Test temperature strattbe23°€+2°¢C:

(b) hydrostatic design basis (HDB) of 1,250 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 625 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 630 psi at 93.3°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a

(a) minimum elongation at break of 200% measured in accordance with ISO 6259-1 and ISO 6259-3. Test temperature shall be 23°C + 2°C.
(b) hydrostatic design basis (HDB) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(c) hydrostatic design stress (HDS) of 800 psi at 23°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.

Material shall have a
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Table 1-1-3M
Maximum Allowable Secondary Stress Range Values, S,, for Thermoplastic Materials (Cont’d)

MATERIAL NOTES: (Cont’d)
(a) classification of Group 4, Class 2, and Grade 3 in accordance with ASTM D6779.

(b) minimum elongation at break of 200% in accordance with ASTM D638, using a 3.2 mm * 0.4 mm thick test specimen. The speed of testing
shall be 50 mm/min + 10% at 23°C and 50% * 5% relative humidity.

(c) minimum flexural modulus of 900 MPa in accordance with ASTM D790, Procedure Ausinga 3.2 mm x 12.7 mm x 127 mm test specimen. The
testing shall be performed with a crosshead speed of 1.3 mm/min + 50% at 23°C = 2°C and 50% * 5% relative humidity.

(d) minimum izod impact resistance of 55 J/m in accordance with ASTM D256, using a test specimen with a 12.7-mm depth, a 3.17-mm width,
and a notch radius of 0.25 mm.

(e) minimum deflection temperature of 40°C at 1.82 MPa in accordance with ASTM D648, using an unannealed test specimen 3.17 mm in width
(f) hydrostatic design bagis (HDB) of 3,150 psi at 23°C and 1,600 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
(g) hydrostatic design stjess (HDS) of 1,600 psi at 23°C and 800 psi at 82.2°C in accordance with ASTM D2837, PPI TR-3, and PPI TR-4.
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Table 1-1-YM
Yield Strength Values, Sy, for Thermoplastic Materials
Minimum
Yield

Line ASME or ASTM Strength,

No. Nominal Composition Product Form Spec. No. Type/Grade MPa Notes
1 CPVC Extruded pipe SD-2846 CPVC 4120-05 48.3 MO01
2 CPVC Extruded pipe SD-2846 CPVC 4120-06 48.3 M01
3 CPVC Extruded pipe SF-441 CPVC 4120-05 48.3 MO1
4 CPVC Extruded pipe SF-441 CPVC 4120-06 48.3 MO1
5 CPVC Extruded pipe SF-442 CPVC 4120-05 48.3 MO1
6 CPVC Extruded pipe SF-442 CPVC 4120-06 48.3 MO1
7 |PEX Extruded pipe F2788/F2788M PEX XX06 20.0 M07, M08
8 PEX Extruded pipe F2788/F2788M PEX XX08 20.0 M07, M08
9 Polyamide Extruded pipe SF-2945 PA 32312 48.0 MO02
10 Polyamide Extruded pipe SF-2945 PA 32316 48.0 MO02
11 Polyamide-12 Extruded pipe SF-2785 PA 42316 40 M09
12 Polyethylene Extruded pipe SD-2239 PE2708 17.9 MO03
13 Polyethylene Extruded pipe SD-2513 PE2708 17.9 MO03
14 Polyethylene Extruded tube SD-2737 PE2708 1729 MO03
15 Polyethylene Extruded pipe SD-3035 PE2708 17.9 MO03
16 Polyethylene Extruded pipe SF-714 PE2708 17.9 MO03
17 Polyethylene Extruded pipe SD-2239 PE3608 20.7 MO03
18  |Polyethylene Extruded pipe SD-2239 PE4608 20.7 MO03
19 Polyethylene Extruded pipe SD-2239 PE4710 20.7 MO03
20 Polyethylene Extruded pipe SD-2513 PE4710 20.7 MO03
21 Polyethylene Extruded tube SD-2737 PE3608 20.7 MO03
22 Polyethylene Extruded tube SD-2737 PE4608 20.7 MO03
23 Polyethylene Extruded tube SD-2737 PE4710 20.7 MO03
24 |Polyethylene Extruded pipe SD-3035 PE3608 20.7 MO03
25 Polyethylene Extruded pipe SD-3035 PE4608 20.7 MO03
26 Polyethylene Extruded pipe SD-3035 PE4710 20.7 MO03
27 Polyethylene Extruded pipe SF-714 PE3608 20.7 MO03
28  |Polyethylene Extruded pipe SF-71% PE4608 207 MO3
29 Polyethylene Extruded pipe SF-714 PE4710 20.7 MO03
30 Polyethylene Extruded pipe SF-2619 PE3608 20.7 MO03
31 Polyethylene Extruded pipe SF-2619 PE4710 20.7 MO03
32 pPVC Extruded pipe SD-1785 PVC2110 41.4 MO1
33 PVC Extruded pipe SD-1785 pPvC2112 41.4 MO1
34 PVC Extruded pipe SD-1785 PVC2116 414 MO1
35 PVC Extruded pipe SD-1785 PVC2120 41.4 MO1
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Table 1-1-YM
Yield Strength Values, S,, for Thermoplastic Materials

Yield Strength, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
1 483 473 454 435 415 401 382 362 343 324 304 285 26.6 246 227 208
2 483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 208
3 483 473 454 435 415 401 382 362 343 324 304 285 266 246 227 208
4 483 473 454 |435 415 401 382 362 343 324 304 285 266 246 227 208
5 483 473 454 |435 415 401 382 362 343 324 304 285 266 24.6 227 208
6 483 473 454 |435 415 401 382 362 343 324 304 285 266 246 227 208
7 206 204 199 |193 186 179 172 164 155 146 13.7 127 11.7 10.6 9.4 8.3
8 206 204 199 |193 186 179 172 164 155 146 13.7 127 11.7 10.6 9.4 8.3
9 480 463 426 |392 361 334 309 287 268 252 239 229 222 21.8

10 480 463 426 |392 361 334 309 287 268 252 239 229 222 21.8

11 41.6 393 348 |314 287 266 248 233 219 208 198 189 18.1 17.4

12 17.9

13 17.9

14 17.9

15 17.9

16 17.9

17 207 201 18.7 |173 159 145 131 117 103 8.89 "\.7.49

18 207 201 187 |17.2 158 144 13.0 116 10.2 881t 741 6.00 4.59

19 20.7 201 18.7 |172 158 144 13.0 11.6 10.2 881 741 6.00 4.59

20 20.7 201 18.7 |172 158 144 13.0 11.6~\10.2 881 741 6.00 4.59

21 207 201 18.7 |173 159 145 131 117 103 8.89 7.49

22 207 201 18.7 |172 158 144 13.0( 41.6 10.2 881 741 6.00 4.59

23 20.7 201 18.7 |172 158 144 130, 11.6 10.2 881 741 6.00 4.59

24 20.7 201 18.7 |173 159 1¥445-0 131 11.7 103 8.89 749

25 20.7 201 187 |17.2 158+ 144 130 11.6 10.2 881 741 6.00 4.59

26 20.7 201 187 |17.2 158\ 144 130 11.6 10.2 881 741 6.00 4.59

27 20.7 201 187 |1%A3~ 159 145 131 117 103 8.89 749

28 20.7 201 18.7 172 58— #4130 116 102 88T 74— 600459

29 20.7 201 187 172 158 144 130 116 10.2 881 741 6.00 4.59

30 20.7 201 187 173 159 145 131 11.7 103 8.89 749

31 20.7 201 187 172 158 144 130 116 10.2 881 741 6.00 4.59

32 414 402 373 344 315 286 253 224 189

33 414 402 373 344 315 286 253 224 189

34 414 402 373 344 315 286 253 224 189

35 414 402 373 344 315 286 253 224 189
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Table 1-1-YM
Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)
Minimum
Yield
Line ASME or ASTM Strength,
No. Nominal Composition Product Form Spec. No. Type/Grade MPa Notes
36 |PVC Extruded tube SD-2241 PV(C2110 41.4 MO01
37 |PVC Extruded tube SD-2241 PVC2112 41.4 MO01
38 |PVC Extruded tube SD-2241 PVC2116 41.4 MO01
39 PVC Extruded tube SD-2241 PVC2120 41.4 MO1
40 PVC Extruded pipe SD-1785 PVC1120 48.3 MO1
41 PVC Extruded pipe SD-1785 PVC1220 483 MO01
42 |PVC Extruded pipe SD-2241 PVC1120 483 MO01
43 PVC Extruded pipe SD-2241 PVC1220 48.3 MO1
44 PVC Extruded pipe SF-1483 PVCO 1135 48.3 MO01, M04
45 PVC Extruded pipe SF-1483 PVCO 1135 76.5 MO01, MO5
46  |PVDF Extruded pipe SF-1673 PVDF 2020 44.8 M06
47 |PVDF Extruded pipe SF-1673 PVDF 2025 53.0 M06
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Table 1-1-YM
Yield Strength Values, Sy, for Thermoplastic Materials (Cont’d)

Yield Strength, MPa [Note (1)], for Material Temperature, °C, Not Exceeding

Line

No. 23 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
36 414 402 373 344 315 286 253 224 189

37 414 402 373 344 315 286 253 224 189

38 414 402 373 344 315 286 253 224 189

39 414 402 373 |344 315 286 253 224 189

40 483 469 435 |401 367 333 295 261 220

41 483 469 435 |[401 36.7 333 295 261 220

42 483 469 435 |[401 36.7 333 295 261 220

43 483 469 435 [40.1 36.7 333 295 261 220

44 483 469 435 |[40.1 367 333 295 261

45 765 742 689 |63.5 581 528 46.7 413

46 448 441 424 |408 391 375 358 342 325 309 292 276 259 243  22.6¢ "21.0
47 53.0 51.8 493 |47.0 448 428 409 391 373 356 339 323 306 29.0 @274 257
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Table 1-1-YM
Yield Strength Values, S,, for Thermoplastic Materials (Cont’d)

GENERAL NOTES:

(a) Thetabulated values of yield strength are those that the Committee believes are suitable for use in design calculations. At temperatures above
room temperature, the yield strength values correspond to the yield strength trend curve adjusted to the minimum specified room-tempera-
ture yield strength. The yield strength values do not correspond exactly to “minimum” or “average” as these terms are applied to a statistical
treatment of a homogeneous set of data. Neither the ASME material specifications nor the rules of ASME NM.1 require elevated temperature
testing for yield strengths of production material for use in Code components. It is not intended that results of such tests, if performed, be
compared with these tabulated yj a
ture test results on production faterial appear lower than the tabulated values by a large amount (more than the typical variability of
material and suggesting the pospibility of some error), further investigation by retest or other means should be considered.

Notes limiting applications of these materials appear in Tables 1-1-1M, 1-1-2M, and 1-1-3M.

The stress values in this Table mdy be interpolated to determine values for intermediate temperatures. The values at intermediate tempera-
tures shall be rounded to the sgme number of decimal places as the value at the higher temperature between which values are being
interpolated. The rounding rule|is: when the next digit beyond the last place to be retained is less than 5, retain unchanged the digit
in the last place retained; wher] the next digit beyond the last place to be retained is 5 or greater, increase by 1 the digit in the last
place retained.

The following abbreviations are
and PVDF = poly(vinylidene flugride).

Chlorinated poly(vinyl chloride),polyamide, polyethylene, poly(vinyl chloride), and poly(vinylidene fluoride) are viscoelastic materials. The
stress values in this Table are basfd on short-duration loads and are not appropriate for use as design stresses for long-term sustained loads.

(b)
G

(d)
(e)

sed: CPVC = chlorinated poly(vinyl chloride); PEX = cross-linked polyethylene; PVC = poly(vinyl chlotide);

NOTE: (1) Multiply MPa by 1000 t
MATERIAL NOTES:

obtain kPa.

MO01 The stress values for chlorinpted poly(vinyl chloride) and poly(vinyl chloride) in this Table are based on tensile testing in accordance
with ASTM D638 using a Type I tensile bar at 5.1 mm/min at 23°C. At other strain rates, other values, may apply.

MO02 The stress values for polyamjde in this Table are based on tensile testing in accordance with ASTM D638;using a 3.2 mm * 0.4 mm thick
test specimen. The speed of tpsting shall be 50 mm/min + 10% at 23°C + 2°C and 50% * 5% relative himidity. At other strain rates, other
values may apply.

MO03 The stress values for polyethlylene in this Table are based on tensile testing in accordance with,ASTM D638 using a Type IV tensile bar at
51 mm/min at 23°C. At othpr strain rates, other values may apply.

MO04 These stress values for oriepted poly(vinyl chloride) apply to the unoriented directiens*only.

MO05 These stress values for oriepted poly(vinyl chloride) apply to the oriented directignyonly.

MO06  The stress values for poly(vihylidene fluoride) in this Table are based on tensile testing in accordance with ASTM D638 using a Type |
tensile bar at 51 mm/min gt 23°C. At other strain rates, other values may-apply.

MO07 The first two digits (XX) of tije PEX Type/Grade designation may be any deSignation permitted by ASTM F2788. They relate to end-use
properties such as oxidatiop and UV resistance and do not affect strength:

M08 The stress values for PEX in this Table are based in tensile testing in accordance with ASTM D638 using Type IV tensile bar at 2 in./min at
23°C. At other strain rates, pther values may apply.

M09 The stress values for Polyamjde-12 in this Table are based in tensiletesting at 23°C + 2°C and 50% * 5% relative humidity in accordance

with ISO 527 on Type 1A s

ecimens with a strain rate of<50 mm/min. At other strain rates, other values may apply.
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Table 1-2.1-1M

Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582)

(22)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Structural wall thickness range, mm:

Liner thickness, mm:

Fiberglass (Type E or ECR glass)

Unsaturated polyester resin

Random glass
2.5t0 17.5
2.5

Modulus Data [Notes (1)-(3)]

Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner),'and

[emperature, °C

Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa Eur D638, D1599, 7.72E+03 7.79E+03 7.79E+03 7.79E+03 | 6.84E+03 6.90E+03 6.97E+03 6.97E+03 | 5.99E+03 606E+03 6.08E+03 6.10E+03

or D2105
Axial compressive, MPa Exc D695 7.72E+03 7.79E+03 7.79E+03 7.79E+03 | 6.84E+03 6.90E+03 6.97E+03\(6:97E+03 | 5.99E+03 606E+03 6.08E+03 6.10E+03
Axial flexural, MPa Ear D790 or D2925 7.45E+03 7.59E+03 7.72E+03 7.72E+03 | 6.59E+03 6.76E+03 6.83E+03 6.88E+03 | 5.75E+03 592E+03 5.99E+03 6.03E+03
Hoop tensile, MPa Enr | D638, D1599, 7.72E+03 7.79E+03 7.79E+03 7.79E+03 | 6.84E+03 6.90E+03 6.97E¥03 6.97E+03 | 5.99E+03 6O06E+03 6.08E+03 6.10E+03

or D2290
Hoop flexural, MPa Eyr | D790 or D2412  7.45E+03 7.59E+03 7.72E+03 7.72E+03 | 6.59E+03 6.76E+#03“~6.83E+03 6.88E+03 | 5.75E+03 592E+03 5.99E+03 6.03E+03
In-plane shear, MPa G D4255 2.88E+03 2.90E+03 2.92E+03 2.92E+03 |2.56E+03 2.58E+03 2.59E+03 2.60E+03 |2.24E+03 227E+03 2.28E+03 2.28E+03
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion,|mm/mm/°C: axial ' D696 3.79E-05
Coefficient of thermal expansion, nm/mm/°C: hoop oy 3.79E-05
Density, kg/m® p D792 1411.675
Thermal conductivity, W/(m-K) k C1045 0.182506
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sao:1) D638 or D2105 7.79E+00 6.90E+00 606E+00
Axial flexural, MPa Safo:1) D790 or D2925 1.14E+01 1.01E+01 890E+00
Axial compressive, MPa Sae0:-1) D695 7.79E+00 6.90E+00 606E+00
Axial 2 x 1 biaxial tensile, MPa Sac:n D1599 7.79E+00 6.90E+00 606E+00
Hoop 2 x 1 biaxial tensile, MPa Sz D1599 7.79E+00 6.90E+00 6.06E+00
Hoop tensile, MPa Syt1:0) D638, D1599, or D2290 7.79E+00 6.90E+00 606E+00
In-plane shear, MPa T D4255 2.90E+00 2.58E+00 2427E+00
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Data Sheet for Fiberglass Unsaturated Polyester Resin Type | (SC-582) (Cont’d)

Table 1-2.1-1M

Ultimate Stress Data [Note (4)]

veT

Property Symbol ASTM Test Method 25°C 65°C 93°C
Axial tensile, MPa Sa0:1) D638 or D2105 7.79E+01 6.90E+01 6.06E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.14E+02 1.01E+02 8.90E+01
Axial compressive, MPa Sago:-1) D695 7.79E+01 6.90E+01 6.06E+01
Axial 2 x 1 biaxial tensile, MPa Sae:1) D1599 7.79E+01 6.90E+01 6.06E+01
Hoop 2 x 1 biaxial tensile, MPa Sh(z:1) D1599 7.79E+01 6.90E+01 6.06E+01
Hoop tensile, MPa S oy D638, D1599, or D2290 Z.79E+01 6.90E+01 06E+01
In-plane shear, MPa T D4255 2.90E+01 2.58E+01 227E+01
Sa
A
Sa@:1)
~
Sa P /
Sa0:11 - —
el
2
> Sy
SH 7 Spz:n
////
”
//
”
//
//
//
//
~
//
~
Saw-14~

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 12 410 kPa for flaniges constructed of Type I laminates.

NOTES:

(1) Elastic properties apply to tothl wall, notjust to structural wall. Thisisto-ensure that the loads on the piping, the supports, and the connected equipment, as calcjilated in the pipe stress analysis,

are not understated.
(2) Formodulus values ofthe stru
(3) Elastic properties may also

(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

ctural wall only, or for pipe for whichthe liner thickness is 0.0 mm, itis permissible to use the modulus values applicable to a total yall thickness of 20 mm and over.
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.
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Table 1-2.1-2M
Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fiberglass (Type E or ECR glass)
Unsaturated polyester resin
Random glass/WR (0/90)

Structural wall thickness range, mm: 2.5to 17.5
Liner thickness, mm: 2.5
Modulus Data [Notes (1)-(3)]
Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner),'and Temperature, °C
Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa Eur D638, D1599, 9.10E+03 1.04E+04 1.14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E+04 1.06E+04 |7.31E+03 862E+03 9.52E+03 9.66E+03

or D2105
Axial compressive, MPa Exc D695 9.10E+03 1.04E+04 1.14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E+04\(1:06E+04 | 7.31E+03 862E+03 9.52E+03 9.66E+03
Axial flexural, MPa Ear D790 or D2925 8.14E+03 8.48E+03 9.93E+03 9.93E+03 | 7.24E+03 7.59E+03 9.03E+03 9.03E+03 | 6.35E+03 §74E+03 8.14E+03 8.21E+03
Hoop tensile, MPa Enr | D638, D1599, 9.17E+03 1.04E+04 1.14E+04 1.15E+04 |8.21E+03 9.52E+03 1.04E¥04 1.06E+04 |7.31E+03 862E+03 9.52E+03 9.66E+03

or D2290
Hoop flexural, MPa Eyr | D790 or D2412  8.14E+03 8.48E+03 9.93E+03 9.93E+03 | 7.59E+03 7.59E#039.03E+03 9.03E+03 | 6.30E+03 672E+04 8.14E+03 8.21E+03
In-plane shear, MPa G D4255 2.83E+03 2.83E+03 2.81E+03 2.81E+03 | 2.48E+03 2.46E+03 2.41E+03 2.42E+03 |2.13E+03 209E+03 2.03E+03 2.03E+03
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.29
Poisson’s ratio: axial-hoop tensile VAHT 0.29
Coefficient of thermal expansion,|mm/mm/°C: axial ' D696 3.47E-05
Coefficient of thermal expansion, nm/mm/°C: hoop oy 3.47E-05
Density, kg/m® p D792 2.53E-01
Thermal conductivity, W/(m-K) k C1045 1.7564
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sao:1) D638 or D2105 1.35E+01 1.23E+01 4§12E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.70E+01 1.52E+01 134E+01
Axial compressive, MPa Sae0:-1) D695 1.35E+01 1.23E+01 1U12E+01
Axial 2 x 1 biaxial tensile, MPa Saz:1 D1599 1.36E+01 1.23E+01 112E+01
Hoop 2 x 1 biaxial tensile, MPa Sz D1599 1.36E+01 1.23E+01 112E+01
Hoop tensile, MPa Spt1:0) D638, D1599, or D2290 1.36E+01 1.23E+01 4§12E+01
In-plane shear, MPa T D4255 2.83E+00 2.46E+00 209E+00
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Data Sheet for Fiberglass Unsaturated Polyester Resin Type Il (SC-582) (Cont’d)

Table 1-2.1-2M

Ultimate Stress Data [Note (4)]

9¢eT

Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sac:1) D638 or D2105 1.35E+02 1.23E+02 1.12E+02
Axial flexural, MPa Safo:1) D790 or D2925 1.70E+02 1.52E+02 1.34E+02
Axial compressive, MPa Sa0:-1) D695 1.35E+02 1.23E+02 1.12E+02
Axial 2 x 1 biaxial tensile, MPa Sae:1) D1599 1.36E+02 1.23E+02 1.12E+02
Hoop 2 x 1 biaxial tensile, MPa Sh(z:1) D1599 1.36E+02 1.23E+02 1.12E+02
Hoop tensile, MPa S oy D638, D1599, or D2290 1.36E+02 1.23E+02 1.12E+02
In-plane shear, MPa T D4255 2.83E+01 2.46E+01 2 09E+01

Sa

A

Sa@:1)
~
Sa P /
Sa0:11 - —
el
2
> Sy
SH 7 Spz:n
////
//
//
//
//
//
//
~
//
~
Sao:-11~

Allowable Stress Envelope

GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 20 690 kPa for flaniges constructed of Type II laminates.

NOTES:

(1) Elastic properties apply to tothl wall, notjust to structural wall. Thisisto-ensure that the loads on the piping, the supports, and the connected equipment, as calcjilated in the pipe stress analysis,

are not understated.

(2) Formodulus values ofthe structural wall only, or for pipe for whichthe liner thicknessis 0.0 mm, itis permissible to use the modulus values applicable to a total yall thickness of 20 mm and over.

(3) Elastic properties may also

e determined in accordance 'with ASME NM.2, Mandatory Appendix II.

(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.
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Data Sheet for Fiberglass Unsaturated Polyester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV)

Table 1-2.1-3M

Description and Service Limits

Reinforcement material:

Resin material:

Reinforcement pattern:

Structural wall thickness range, mm:

Liner thickness, mm:

Fiberglass (Type E or ECR glass)
Unsaturated polyester resin

FW (£55)

2.5t0 17.5

2.5

Modulus Data [Notes (1)-(3)]

Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner),and

[emperature, °C

Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over, 5 10 15 Over

Axial tensile, MPa Eur D638, D1599, 8.21E+03 8.69E+03 8.83E+03 8.90E+03 | 6.97E+03 7.17E+03 7.17E+03 7.24E+03 | 5.66E+03 557E+03 5.54E+03 5.52E+03

or D2105
Axial compressive, MPa E4sc D695 8.21E+03 8.69E+03 8.83E+03 8.90E+03 | 6.97E+03 7.17E+03 7.17E+03\\7.24E+03 | 5.66E+03 557E+03 5.54E+03 5.52E+03
Axial flexural, MPa Esr | D790 or D2925 7.66E+03 8.21E+03 8.41E+03 8.55E+03 | 6.48E+03 6.86E+03 7.03E+03 7.10E+03 | 5.26E+03 550E+03 5.54E+03 5.55E+03
Hoop tensile, MPa Enr | D638, D1599, 1.04E+04 1.29E+04 1.37E+04 1.41E+04 |9.17E+03 1.14E+04 (1.24E+04 1.24E+04 |8.00E+03 979E+03 1.03E+04 1.06E+04

or D2290
Hoop flexural, MPa Eyr | D790 or D2412 8.76E+03 1.10E+04 1.21E+04 1.28E+04 | 7.59E+03 9.72E+03 1.08E+04 1.14E+04 | 6.43E+03 §41E+03 9.31E+03 9.79E+03
In-plane shear, MPa G D4255 4.73E+03 7.03E+03 7.93E+03 8.34E+03 | 4.32E+03 6:63E403 7.52E+03 7.93E+03 | 3.90E+03 ¢23E+03 7.10E+03 7.52E+03
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.52
Poisson’s ratio: axial-hoop tensile VAHT 0.39
Coefficient of thermal expansion,mm/mm/°C: axial Oy D696 3.56E-05
Coefficient of thermal expansion, nm/mm/°C: hoop oy 1.87E-05
Density, kg/m® P D792 1633.114
Thermal conductivity, W/(m-K) k C1045 2.53E-01
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sago:1) D638 or D2105 5.63E+00 5.57E+00 446E+00
Axial flexural, MPa Sano:1) D790 or D2925 1.23E+01 1.03E+01 828E+00
Axial compressive, MPa Sa0:-1) D695 1.12E+01 9.31E+00 7124E+00
Axial 2 x 1 biaxial tensile, MPa Saziy D1599 1.29E+01 1.26E+01 7124E+00
Hoop 2 x 1 biaxial tensile, MPa SHeA) D1599 1.67E+01 1.48E+01 103E+01
Hoop tensile, MPa SH(1:0) D638, D1599, or D2290 1.67E+01 1.48E+01 1L03E+01
In-plane shear, MPa T D4255 7.03E+00 6.63E+00 623E+00
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Table 1-2.1-3M

Data Sheet for Fiberglass Unsaturated Polyester Resin Type Ill (55-deg Filament Wound; ASME NM.2, Mandatory Appendix IV) (Cont’d)

Ultimate Stress Data [Note (4)]

8¢1

Property Symbol ASTM Test Method 25°C 65°C 93°C
Axial tensile, MPa Sa0:1) D638 or D2105 5.63E+01 5.57E+01 4.46E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.23E+02 1.03E+02 8.28E+01
Axial compressive, MPa Sago:-1) D695 1.12E+02 9.31E+01 7.24E+01
Axial 2 x 1 biaxial tensile, MPa Sae:1) D1599 1.29E+02 1.26E+02 7.24E+01
Hoop 2 x 1 biaxial tensile, MPa Sh(z:1) D1599 1.67E+02 1.48E+02 1.03E+02
Hoop tensile, MPa S oy D628, D1599, or D2290 1.67E+02 1.48E+02 1.03E+02
In-plane shear, MPa T D4255 7.03E+01 6.63E+01 6.23E+01
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GENERAL NOTES:

(a) The values in this table may]
(b) Refer to ASME NM.2, Table
(c) The Type III laminate valueg

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values ofthe stru

(3) Elastic properties may also

(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.
are based on 60% to 65% glass content; slight variations on thermal expansion can be expected if the glass content of th¢ laminate is greater than 65%.

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calcplated in the pipe stress analysis,

ctural wall only, or for pipe for whichthe liner thickness is 0.0 mm, itis permissible to use the modulus values applicable to a total yall thickness of 20 mm and over.
e determined in accordance ‘'with ASME NM.2, Mandatory Appendix II.
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Table 1-2.2-1M
Data Sheet for Vinyl Ester Resin Type | (SC-582)

Description and Service Limits

Reinforcement material:
Resin material:

Reinforcement pattern:

Fiberglass (Type E or ECR glass)
Vinyl ester resin

Random glass

Structural wall thickness range, mm: 2.5to 17.5
Liner thickness, mm: 2.5
Modulus Data [Notes (1)-(3)]
Modulus of Elasticity for Total Wall Thickness, mm (Including 2.5-mm Liner),'and Temperature, °C
Up to and Including 25°C 65°C 93°C
ASTM Test 20 and 20 and 20 and
Property Symbol Method 5 10 15 Over 5 10 15 Over 5 10 15 Over

Axial tensile, MPa Eur D638, D1599, 7.59E+03 7.66E+03 7.72E+03 7.72E+03 | 7.45E+03 7.52E+03 7.52E+03 7.72E+03 | 6.27E+03 §34E+03 6.37E+03 6.38E+03

or D2105
Axial compressive, MPa Exc D695 7.59E+03 7.66E+03 7.72E+03 7.72E+03 | 7.45E+03 7.52E+03 7.52E+03\(7:72E+03 | 6.27E+03 634E+03 6.37E+03 6.38E+03
Axial flexural, MPa Ear D790 or D2925 7.31E+03 7.52E+03 7.59E+03 7.66E+03 |7.17E+03 7.31E+03 7.45E+Q3 7.66E+03 | 6.03E+03 §19E+03 6.27E+03 6.30E+03
Hoop tensile, MPa Enr | D638, D1599, 7.59E+03 7.66E+03 7.72E+03 7.72E+03 | 7.45E+03 7.52E+03 7.52E¥03 7.72E+03 | 6.27E+03 634E+03 6.37E+03 6.38E+03

or D2290
Hoop flexural, MPa Eyr | D790 or D2412  7.31E+03 7.52E+03 7.59E+03 7.66E+03|7.17E+03 7.31E+#03“7.45E+03 7.66E+03|6.03E+03 @19E+03 6.27E+03 6.30E+03
In-plane shear, MPa G D4255 2.83E+03 2.88E+03 2.88E+03 2.89E+03 |2.77E+03 2.80E+03 2.81E+03 2.89E+03 |2.34E+03 237E+03 2.38E+03 2.39E+03
Other Property Data [Notes (1)-(3)]

Property Symbol ASTM Test Method Value for 5-mm Thickness
Poisson’s ratio: hoop-axial tensile VAT 0.34
Poisson’s ratio: axial-hoop tensile VAHT 0.34
Coefficient of thermal expansion,|mm/mm/°C: axial ' D696 3.34E-05
Coefficient of thermal expansion, nm/mm/°C: hoop oy 3.34E-05
Density, kg/m® p D792 1356.315
Thermal conductivity, W/(m-K) k C1045 2.23E-01
Allowable Stress Data [Note (4)]
Property Symbol ASTM Test Method 25°C 65°C 93°C

Axial tensile, MPa Sao:1) D638 or D2105 7.66E+00 7.52E+00 634E+00
Axial flexural, MPa Safo:1) D790 or D2925 1.13E+01 1.10E+01 9431E+00
Axial compressive, MPa Sae0:-1) D695 7.66E+00 7.52E+00 634E+00
Axial 2 x 1 biaxial tensile, MPa Sae:n D1599 7.66E+00 7.52E+00 634E+00
Hoop 2 x 1 biaxial tensile, MPa Sz D1599 7.66E+00 7.52E+00 6.34E+00
Hoop tensile, MPa Spt1:0) D638, D1599, or D2290 7.66E+00 7.52E+00 634E+00
In-plane shear, MPa T D4255 2.88E+00 2.80E+00 2437E+00
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Data Sheet for Vinyl Ester Resin Type | (SC-582) (Cont'd)

Table 1-2.2-1M

Ultimate Stress Data [Note (4)]

0¥1

Property Symbol ASTM Test Method 25°C 65°C 93°C
Axial tensile, MPa Sa0:1) D638 or D2105 7.66E+01 7.52E+01 6.34E+01
Axial flexural, MPa Safo:1) D790 or D2925 1.13E+02 1.10E+02 9.31E+01
Axial compressive, MPa Sa0:-1) D695 7.66E+01 7.52E+01 6.34E+01
Axial 2 x 1 biaxial tensile, MPa Sae:1) D1599 7.66E+01 7.52E+01 6.34E+01
Hoop 2 x 1 biaxial tensile, MPa Sh(z:1) D1599 7.66E+01 7.52E+01 6.34E+01
Hoop tensile, MPa S oy D638, D1599, or D2290 Z.66E+01 Z.52E+01 34E+01
In-plane shear, MPa T D4255 2.88E+01 2.80E+01 237E+01
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GENERAL NOTES:
(a) The values in this table may]
(b) Refer to ASME NM.2, Table

be interpolated to determine values for intermedidte temperatures and thicknesses.
-3.1-1 for limitations on service based on temperature.

(c) The maximum allowable dedign stress value shall be 12 410 kPa for flaniges constructed of Type I laminates.

NOTES:

(1) Elastic properties apply to tot
are not understated.

(2) Formodulus values ofthe stru

(3) Elastic properties may also

(4) Allowable and ultimate stregs values apply to the structural wall only, not the total wall thickness.

hl wall, not just to structural wall. Thisds toensure that the loads on the piping, the supports, and the connected equipment, as calcplated in the pipe stress analysis,

ctural wall only, or for pipe for whichthe liner thickness is 0.0 mm, itis permissible to use the modulus values applicable to a total yall thickness of 20 mm and over.
e determined in accordance 'with ASME NM.2, Mandatory Appendix II.

Z220Z-€'€'INN INSY


https://asmenormdoc.com/api2/?name=ASME NM.3.3 2022.pdf

