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1. SCOPE:

1.1 Porm: Thlis specification covers a corrosion-resistant steel, in the form of
investment castings.

1.2 Applications Primarily for small parts for use up to, XB00°F (540°C).
Corrosion resistance is lower than that of AMS 5350 but machinabillity is
better.

2. APPLICABLE DOCUMENTS: The following publications. form a part of this
specificatlion to the extent specified herein...\The latest issue of| Aerospace
Material ecifications shall apply. The applicable issue of othef documents
shall be as specified in AMS 2350.

2.1 SAE Publilcations: Available from SAE,400 Commonwealth Drive, Wakrendale,
PA 15096

2.1.1 Aerospace Material Specifications:

AMS 2350 - Standards and Test Methods

AMS 2635 - Radiographie-Inspection

AMS 2645 - Fluorescent Penetrant Inspection
AMS 2694 - Repair Welding of Aerospace Castlngs
AMS 2804 Identification, Castlngs

=y

2.2 ASTM Publlications: Available from American Society for Testing ahd
Materials|, 1916 Race Street, Philadelphia, PA 19103.

ASTM A370—Mechanmical—Festingof SteetProducts

ASTM E192 -~ Reference Radiographs of Investment Steel Castings for
Aerospace Applications

ASTM E353 - Chemical Analysis of Stainless, Heat—Re51st1ng, Maraging,
and Other Similar Chromium-Nickel-Iron Alloys

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and
engineering sciences. The use of this report is entirely voluntary, and its applicability and smtablllty for any particular
use, including any patent infringement arising therefrom, is the sole responsibility of the user.’

AMS documents are protected under United States and international copyright laws. Reproduction of these documents
by any means is strictly prohibited without the written consent of the publisher,
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2.3 U.,S. Government Publications: Available from Commanding Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

2,3.1 PFederal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

2.3.2 Military Standards:

MIL-STD-794 - Parts and Equipment, Procedures for Packaging and Packing of

3. TECHNICAL REQUIREMENTST

3.1 Composition: Shall conform to the following percentages by|weight,
determined by wet chemical methods in accordance with ASTM-E353, by
spectroEraphic methods in accordance with Federal Test Method Skandard
No. 151} Method No, 112, or by other analytical methods approvefi by
purchaser:

[}
Type 1 Type II

min max min max
Carbon - 0.15 - 0.1p
Manganese - 1.25 - 1.2h
Silicon - 1.50 - 1.50
Phosphorus - 02040 - 0.040
Sulfur 0.15 - 0.35 - 0.0
Selenium - - 0.10 - 0.3
Chromium 11.50 - 14.00 11.50 - 14.0
Nickel - 0.50 - 0.5
Molybdenum - 0.50 — 0.5
Aluminum - 0.05 - 0.0
Copper - 0.50 —-—— 0.5
Zirconium - 0.50 - 0.5
Tin - 0.05 - 0.0

supplied.

3.2 Conditiorms
and tempered, having hardness of 90 - 105 HRB, or equivalent, determined in
accordance with ASTM A370.

3.3 Casting: Castings shall be poured either from remelted metal from a master
heat or directly from a master heat. In either case, metal for casting
shall be qualified as in 3.4.

3.3.1 A master heat is refined metal of a single furnace charge or is metal
blended as in 3.3.2. Gates, sprues, risers, and rejected castings shall
be used only in preparation of master heats; they shall not be remelted
directly, without refining, for pouring of castings.
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3.3.2 Unless prohibited by purchaser, metal from two or more master heats may be

3.4

3.4.1 Chenf

3.4.2

blended provided that the composition of each master heat to be blended is
within the limits of 3.1 and that the total weight of metal blended does
not exceed 15,000 1lb (6800 kg). Ingot and pig may be blended together,
shot may be blended, but shot shall not be blended with ingot or pig.

When two or more master heats are blended, the resultant blend shall be
considered a master heat.

Master Heat Qualification: Each master heat shall be qualified by
evaluation of chemical analysis and tensile specimens conforming to 3.4.1
and 3.4.2 ctivel A master heat sid d ditionally

ied 1f vendor's test results show conformance to all applicable

ments of this specification. However, except when purchaser waives
atory testing, final qualification shall be based‘on purchaser's test
. Conditional qualification of a master heat shall not] be construed
arantee of acceptance of castings poured therefrom.

form| for vendor's tests. When chemical analysSis specimens dre required by
purchaser, specimens shall be cast to a siZey shape, and fo agreed upon
by purchaser and vendor.

cal Analysis Specimens: Shall be of any,convenient siaz, shape, and

Tensjile Specimens: Shall be cast fromremelted metal from each master
except when castings are poured-directly from a master |heat, in which
the specimens shall also be poured directly from the master heat.
imens shall be of standard -proportions in accordance with ASTM a370
0.250 in. (6.25 mm) diaméter at the reduced parallel gage section.
shall be cast to size‘or shall be cast oversize and subsequently

ined to 0.250 in. (6:25 mm) diameter. Center gating may be used.

Properities: Castings_and representative tensile specimens prdduced in
nce with 3.4.2shall conform to the following requirements; hardness
sile testing shall be performed in accordance with ASTM A370:

3.5.1 Resppnse to Heat Treatment: Castings and representative tensile specimens

3.5.2

shalll have.hardness not lower than 35 HRC after being heated to 1750°F + 10
(9551°C +'5), held at heat for 60 min. per inch of maximum cross section
but not less than 15 min., and cooled in air.

After Hardening and Tempering: Castings and representative tensile
specimens shall have the following properties after being hardened by
heating to 1750°F + 10 (955°C + 5), holding at heat for 30 min. + 3,
cooled in still air, and tempered by heating to 1100°F + 10 (593°C + 5),
holding at heat for 60 min. per inch of maximum cross section but not less
than 1 hr, and cooling in air:

ST
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3.5.2.1 Tensile Properties:

Tensile Strength, min
Yield Strength at 0.2% Offset, min
Elongation in 4D, min
Reduction of Area, min

8%
-15%

90,000 psi (620 MPa)
65,000 psi (450 MPa)

3.5.2.1.1 Specimens cut from castings are not required for acceptance testing;
however, properties obtained from such specimens may be basis for
acceptance of castings.

3.5.2.2 Har

cas

pro
3.6 Quality
3.6.1 Casti

condi

3.6.1.1 Cas
sho

permitted by purchaser.

3.6,2 Casti
consi
AMS 2
£rom |
and o

radiographic acceptance standards.

When specified, castings shall be subjected to fluorescent pe

Radio§raphic,~fluorescent penetrant, and other quality standa

Lings shall not be rejected on the basis of hardness if
perty requirements of 3.5.2.1 are met.

ngs, as received by purchaser, shall be uniform in quali

kings shall have smooth surfaces and-.shall be well clean
E or grit shall not be used for final cleaning, unless o

hgs shall be produced under -radiographic control. This

st of radiographic examination of castings in accordance
635 until proper foundry*technique, which will produce ¢
narmful internal imperfections, is established for each

F production castings\as necessary to ensure maintenance
Factory quality.

btion in accordance with AMS 2645,

reed upon by purchaser and vendor. ASTM E192 may be use

z t’ but

the tensile

ky and

Lion, sound, and free from foreign materials”and from imperfections
detrimental to usage of the castings.

bd, Metallic
therwise

tontrol shall
with

astings free
part number
of

hetrant

ds shall be
1 to define

satis
3.6.3

inspes
3.6.4

as ag
3.6.5 Castis

hall not i {red | . 1uqqi 141

methods without written permission from purchaser.

or other

3.6.5.,1 When permitted in writing by purchaser, defects in castings may be

4

removed and the castings repaired by welding in accordance with AMS 2694.

ST T
oo
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4.3.1

4.3.2
4.3.3

4.3.4

4.2.1.1

4,2.2.1

AMS 5349B

QUALITY ASSURANCE PROVISIONS:

Responsibility for Inspection:

The vendor of castings shall supply all

samples for vendor's tests and shall be responsible for performing all

required tests.
required by 4.5.

Results of such tests shall be reported to the
Purchaser reserves the right to sample and to

purchaser as
perform any

confirmatory testing deemed necessary to ensure that the castings conform to
the requirements of this specification.

Classification of Tests:

Accep

confo
class
or lo

of

Ten

Prepr

rmance to all technical requirements of this specificatic
Lfied as acceptance tests and shall be performed on_ ‘each
L as applicable.

-

5ile properties of specimens cut from castings “after hard

Tensile proper
rately-cast specimens need not be detérmined when tensil
pecimens cut from castings are determined.

pduction Tests:

requi
and s
casti

reapp
be re

For
req
cog
off

Samplin

casting
present

T™wo ¢
heat

rements of this specification are classified as preprodug
nall be performed prior to or>on the first-article shipm
hg to a purchaser, when a change in material or processi
roval as in 4.4.2, and whén purchaser deems confirmatory
quired.

direct U.S. Military procurement, substantiating test 4
hested, preproduction test material shall be submitted t
hizant agency as,"directed by the procuring activity, the
Lcer, or the (request for procurement.

ShalX /be in accordance with the following; a lot shal
3

d for.vendor's inspection at one time.

!

fance Tests: Except as specified in 4.2.1.1, tests to ditermine

n are
master heat

ening and

tempering shall be determined only when specified by purchager or when
sepErately—cast specimens are not availableq
sep

ties of
le properties

Tests to determiné conformance to all technical

tion tests
nt of a

g requires
testing to

ta and, when
the
contracting

1l be all

from.a jssingle master heat, hardened and tempered as a batch, and

nemical analysis specimens in accordance with 3.4.1 from
or a casting from each lot.

each master

Two preproduction castings in accordance with 4.4.1 of each part number.

Three tensile specimens in accordance with 3.4.2 from each lot.

One or more castings from each lot when properties of specimens machined

from castings are required.

Size, location, and number of specimens

machined from castings shall be as specified on the drawing or as agreed

upon

by purchaser and vendor.

When size, location, and number of specimens
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4,3.4 (cContinued):

are not specified, not less than two tensile specimens, one from the
thickest section and one from the thinnest section, shall be cut from a
casting or castings from each lot. '

4.4 Approval:

4,4.1 ©Sample castings from new or reworked master patterns and the casting
procedure shall be approved by purchaser before castings for production
use are supplied, unless such approval by waived by purchaser.

4,4,2 Vendor shall establish separately for tensile specimens used- for master

ualification and for production of sample castings-0f efch part
parameters for the process control factors which will produce

e specimens meeting master heat qualification regquiremepts and

able castings; these shall constitute the approved casting

ures and shall be used for producing subsequent master heat

ication specimens and production castings¢ If necessary to make any
in parameters for the process control-factors, vendor shall submit

approval a statement of the proposed.changes in processing and, when
ted, test specimens, sample castings, or both. Productjon castings

orating the revised operations shall not be shipped pripr to receipt

pproval.

rol factors for producing test specimens and castings iphclude, but .
not limited to, the following:

of furnace and its capacity
and sigze of furnace,charge
molten metal is in furnace
ace atmosphere
ing or deoxidation procedure
er of ladles-used in pour
refractory formulation
back-up,'material
ng practices

preheat and metal pouring temperatures (variations of }25°F (+15°C)
om,‘established limits are permissible)

Hardening and tempering heat treatment cycles
Cleaning operations
Methods of inspection

4,4.2.1.1 Any of the above process control factors for which parameters are
considered proprietary by the vendor may be assigned a code
designation. Each variation in such parameters shall be assigned a
modified code designation.

4.5 Reports: '

s e e
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