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1. SCOPE:

1.1 Form:

1.2 Application:

is not limited o such applications.

conditions.

2. APPLICABLE DOCUMENTS:

shall apply.

This specification covers a corrosion and heat resistant steel in-the form of seamle

This tubing has been used typically for parts requiring€ofrosion resistance and oxi
up to 1000 °F{(538 °C) but useful at the higher temperatures only when stresses a

1.2.1 Certain des|gn and processing procedures'may cause this tubing to become sus
stress-corrgsion cracking after heat treatment; ARP1110 recommends practices
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2.1

2.2

3. TECHNICAL R¥

3.1

SAE Publicati

ons:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AMS 2243
MAM 2243
AMS 2248
AMS 2371
AMS 2632
AMS 2807
ARP1110

ASTM Publicd

Available fromp ASTM, 100 Barr Harbor Drive, West.Conshohocken, PA 19428-29"

ASTM A 370
ASTM E 353

ASTM E 426

ASTM E 1417

Composition:

Shall conform

Tolerances, Corrosion and Heat Resistant Steel Tubing
Tolerances, Metric, Corrosion and Heat Resistant Steel Tubing

Chemical Check Analysis Limits, Corrosion and Heat Resistant Steels and Alloys,

Maraging and Other Highly-Alloyed Steels, and Iron Alloys

Quality Assurance Sampling and Testing, Corrosion and Heat Resig
Alloys, Wrought Products and Forging Stock

Ultrasonic Inspection of Thin Materials, 0.5 Inch (13 mm) and-Fhinn
Identification, Carbon and Low-Alloy Steels, Corrosion and Heat Reg
Alloys, Sheet, Strip, Plate, and Aircraft Tubing

Resistant Steels and Alloys

itions:

Mechanical Testing of Steel Products

Chemical Analysis of Stainless, Heat-Resisting, Maraging, and Ot
Chromium-Nickel-Iron Alloys

Electromagnetic (Eddy:Current) Examination of Seamless and W4
Products, Austenitic Stainless Steel and Similar Alloys
Liquid Penetrant,Examination

FQUIREMENTS:

to.the percentages by weight shown in Table 1, determined by wet ¢

tant Steels and

el

istant Steels and

Minimizing Stress Corrosion Cracking in Wrought-Forms of Steels and Corrosion

9.

her Similar

Ided Tubular

hemical methods
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TABLE 1 - Composition

Element min max
Carbon -- 0.15
Manganese -- 1.00
Silicon -- 1.00
Phosphorus - 0.040
Sulfur -- 0.030
Chromium 11.50 13.50
Nickel -- 0.75
Molybdenum - 0.60
Aluminum -- 0.05
Nitrogen (3.1.1) - 0.08
Copper -- 0:50
Tin -- 0.05

3.1.1 Determinatipn not required for routine acceptance.
3.1.2 Check Analysis: Composition variations_shall meet the applicable requirements @

3.2 Condition:

Cold drawn, gnnealed, and unless:the anneal is performed in an atmosphere yieldi
pickled as required or passivated.

3.3 Fabrication:

Tubing shall be preduced by a seamless process. Any surface finishing operation g
objectionable [pits and surface blemishes shall be performed prror to frnal squtron h

f AMS 2248.

ng a bright finish,

pplied to remove
eat treatment. A

light polish to tm
and, if performed, the product shaII be subsequently passrvated

3.4 Properties:

\ heat treatment

Tubing shall conform to the following requirements; hardness and tensile testing shall be performed

in accordance with ASTM A 370:

3.4.1 Tensile Properties: Shall be as shown in Table 2.
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TABLE 2 - Tensile Properties
Property

Value
100 ksi (689 MPa)

Tensile Strength, maximum

Elongation in 2 Inches (50.8 mm), minimum
Strip
FuitSection

20%
25%

3.4.2 D Heat Treatment: Full sections of tubing or specimens cut freiw tubin
gth not lower than 150 ksi (1034 MPa) or equivalent hardness (See §

(50 °F £ 10 (954 °C + 6), held at heat for 30 minutes + 8, and cooled

Response t
tensile stren
heated to 17
3.4.3 Flarability: S
cracks or ot
polished tap
permanent ¢

ner visible defects, by being forced axially with Steady pressure over
pxpanded OD not less than 1.35 times the-nominal outside diameter.
3.5 Quality:

eived by purchaser, shall be uniform in quality and condition and sha
the best practice for high quality aircraft tubing. It shall be smooth an
, burrs, seams, tears, grooves, laminations, slivers, pits, and other im
usage of the tubing. Surface imperfections such as handling marks,
andrel and die marks;.shallow pits, and scale pattern will not be cons
bNs are removablé within the tolerances specified for wall thickness,
tions is not required.

Tubing, as re(
conforming to
scale or oxidg
detrimental to
marks, light m
the imperfecti
such imperfed

3.5.1 When speci
ASTME 14
current) inspectiofiyin accordance with ASTM E 426, or to any combination there

ied, tubing‘shall be subjected to fluorescent penetrant inspection in g

g shall have
.2) after being
n still air.

pecimens as in 4.3.1 shall withstand flaring at rogmtemperature, without formation of

h hardened and

ered steel pin having a 74-degree included.angle to produce a flare having a

Il have a finish

i free from heavy
perfections
straightening
dered injurious if
but removal of

\ccordance with

| 7, to,ultrasonic inspection in accordance with AMS 2632, to electronmpagnetic (eddy-

pf. Acceptance

standards shalhbe as established by purchaser.

3.6 Tolerances:

Shall conform to all applicable requirements of AMS 2243 or MAM 2243.
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