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STEEL BARS, FORGINGS, TUBING, AND RINGS, CORROSION AND MODERATE HEAT RESISTANT
13Cr - 2.0Ni - 3.0W
Annealed

l. SCOPE:

1.1 Form: | This specification covers a corrosion and moderate heat)resistant
steel [in the form of bars, wire, forgings, mechanical tubing,”fllash welded
rings, and stock for forging, flash welded rings, or heading.

1.2 BApplidation: Primarily for parts, such as compressor,wheels ang blades,
requiring oxidation resistance up to 1000°F (540°C)i ~Strength pt the higher
temperature is superior to that of the standard A2Cr type.

2. APPLICABLE DCCUMENTS: The following publicatiens form a part of| this
specifilcation to the extent specified herein..' The latest issue jof Rerospace
Materigl Specifications (AMS) shall apply. ‘The applicable issue| of other
documents shall be as specified in AMS .2350.

‘ 2.1 SAE PUblications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 19096.

SAE Technical Board rules provide that: “'All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
‘ mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

Copyrlghll982 Society of Automotive Engineers, Inc.
Ali nignts reserved Printed in U.S.A.
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2.3.2

2.3.1

Aerospace Material Specifications:
AMS 2241 - Tolerances, Corrosion and Heat Resistant Steel, Iron - Alloy,
Titanium, and Titanium Alloy Bars and Wire
AMS 2243 - Tolerances, Corrosion and Heat Resistant Steel Tubing
AMS 2248 - Chemical Check Analysis Limits, Wrought Corrosion and Heat
Resistant Steels and Alloys, Maraging and Other Highly~
L Alloyed Steels, and Iron Alloys
AMS 2303 - RAircraft Quality Steel Cleanliness, Martensitic Corrosion
Resistant Steels, Magnetic Particle Inspection Procedure
AMS 23-0 SLduddeb aud Tcat ::cthuda
AMS 2371 - Quality Assurance Sampling of Corrosion and Heat Fesifktant
Steels and Alloys, Wrought Products Except Forgings|and
Forging Stock '
AMS 23p4 - Quality Assurance Sampling of Corrosion and Héat Resiptant
Steels and Alloys, Forgings and Forging Stock )
AMS 235 - control of Forgings Requiring First Article Approval
AMS 2806 - Identification, Bars, Wire, Mechanical, Tubing, and Exfkrusions,
Carbon and Alloy Steels and Heat and ‘Corrosion Resipgtant
‘Steels and Alloys ' ,
AMS 28p8 - Identification, Forgings
AMS 7493 ~ Rings, Flash Welded, Non~Austenitic Corrosion EResistapht Steels
ASTM Pubflications: Available from American Society for Testing anf
Materialf, 1916 Race Street, Philadelphia, PA 19103.
ASTM A37p ~ Mechanical Testing of “Steel Products
ASTM E35B - Chemical Analysis .of Stainless, Heat~Resisting, Maragihg, and
Other Similar Chromium=-Nickel-Iron Alloys
U.S. Government Publications: Available from Commanding Officer, [Naval
Publicatlions and Forms-'Center, 5801 Tabor Avenue, Philadelphia, PAl 19120.
Federal Standardst
Federa|l Test-Method Standard No. 151 - Metals; Test Methods
Militayy-Standards:
MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage
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3. TECHNICAL REQUIREMENTS:

3.1 Composition:

Shall conform to the following percentages by weight,

¢ determined by wet chemical methods in accordance with ASTM E353, by
spectrographic methods in accordance with Federal Test Method Standard
No. 151, Method 112, or by other analytical methods approved by purchaser:

min max
Carbon 0.15 - 0.20
Manganese ] == =50
Silicon -- 0.50
Phosphorus - 0.040
Sulfur . -- 0.030
chromium 12.00 - 14,00
Nickel ) 1.80 - 2420
Tungsten 2.50 =~3.50
Molybdenum -- 0.50
Aluminum 7y 0.15
Copper , ' -~ 0.50
Tin - 0.05 -

Nitrogen (3.1.1) - 0.08

3.1.1 Detefmination not required for routine acceptance.

3.1.2 Check Analysis: Composition yariations shall meet the requir

2248.
3.2 Conditlion: The product shall be supplied in the following cond
hardness and tensile strength shall be determined in accordance
ASTM AB70:
3.2.1 Barg: Annealed)having hardness not higher than 311 HB or equ
3.2.1.1 Bars over~-0.500 to 2.750 in. (12.50 to 70 mm), incl, in nom
o1 distance between parallel sides and all hexagons shall b
finished. ’
3.2.1.2 Bars, other than hexagons, over 2.750 in. (70 mm) in nominal diameter or
distance between parallel sides shall be hot finished.
3.2.2 Wire: Annealed and cold finished having tensile strength-'not higher than

final diameter

bments of

ition;
with

ivalent.

e cold

155,000 psi (1070 MPa) or equivalent hardness.

Forgings: As ordered.

Mechanical Tubing: BAnnealed and cold finished having hardness:not highef

than 311 HB or equivalent.
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3.2.5 Flash Welded Rings:

Annealed having hardness not higher than 3

equivalent.

11 HB or

3.2.5.1 Flash welded rings shall not be supplied unless specified or permitted

on purchaser's part drawing.
in accordance with AMS 7493.

3.2.6 Stock for Forging, Flash Welded Rings, or Heading:

-

forging, flash welded ring, or heading manufacturer.

3.3

Propertis

Respons

e to Heat Treatment: Product 0.375 in. (9.50 mm) 4and un

nominal
cut frg
equival

1750°F

commer d
temperg

3.4 Quality:

Steel

AMS 23

Sizes:
straight

6 - 20 f¢
in lengt}

3.6.1

q

b

The prg
conditi]
externd

).

Tolerancsg
applicab

Bars and Wire:

thickness and 0.375-in. + 0.010 (9.50-mm + 0.25)x+thick

m larger product shall have hardness not lower.than 45 H
ent, determined in accordance with ASTM A370% after bein
+ 10 (955°C + 5), held at heat €or 25 - 3@ min., and que
ial paraffin oil (approximately 100 SUS<@t  100°F (38°C))

ture. - ,

hall be aircraft quality and, when specified, shall conf
3.

duct, as received by purchaser, shall be uniform in qual
on, sound, and free from foreign materials and from inte
11l imperfections detrimental to usage of the product.

ixcept when exactilengths or multiples of exact lengths a
bars, wire, and’/tubing will be acceptable in mill length

(2 - 6 m) but not more than 10% of any shipment shall b
s shorter)than 10 ft (3 m).

s : Unless otherwise specified, tolerances shall conform
le requirements of the following:

§+__mhe_pgoduct_shall_canfoxm_La_Lhe_fallnming_LequiLements

When supplied, they shall be manufactured

As ordered by the

jer in
specimens
RC orx

j heated to
hched in

at room

brm to

ity and
Fnal and

re ordered,
of .
supplied

5
e

to all

AMS 2241.

3.6.2 Mechanical Tubing:

AMS 2243.

4.

QUALITY ASSURANCE PROVISIONS:

4.1

Responsibility for Inspection:

The vendor of the product shall s

upply all

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

]

required
required

tests.
by 4.5.

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

urchaser as
erform any

confirmatory testing deemed necessary to ensure that the product conforms to
the requirements of this specification.
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4.2 Classification of Tests:

4.2.1 Acceptance Tests: Tests to determine conformance to all technical
g requirements of this specification are classified as acceptance tests and

shall be performed on each heat or lot as applicable.

4.2.2 Preproduction Tests: Tests of forgings to determine conformance to all
applicable technical requirements of this specification when AMS 2375 is
g specified are classified as preproduction tests and shall be performed on
the first-article shipment of a forging to a purchaser, when a change in
matfrial and/or processing requires reapproval as in 4.4, anfl when
purfhaser deems confirmatory testing to be required.

4.2.2.1 Fpr direct U.S. Military -procurement of forgings, substantfiating test
data and, when requested, preproduction forgings shall be pubmitted to
the cognizant agency as directed by the procuring activity| the

c

ontracting officer, or the request for procurement.
4.3 sSamplling: Shall be in accordance with the following:

4.3.1 Barjs, Wire, Mechanical Tubing, Flash Welded'Rings, and Stock| for Flash
Wellded Rings or Heading: AMS 2371.

4.3.2 Forgings and Forging Stock: AMS 2374.
q .

4.4 Bpproval: When specified, approval and control of forgings shall be in
accorldance with AMS 2375.

4.5 Reporjts:

4.5.1 Thel vendor of tHe)product shall furnish with each shipment three copies of
a rleport showing the results of tests for chemical compositipn, and for
aMg 2303 fréquency-severity rating when specified, of each heat and the
results of tests for response to heat treatment of each lot.| This report
shdl1l ifclude the purchase order number, heat number, AMS 56|16G, size, and

quantity from each heat. If forgings are supplied, the party number and
thj—siza_and_melt_souxce_n£_stnck_nsed_tn_make_the_ﬁgngings|sha11 also be

included.

4.5.2 The vendor of finished or semi-finished parts shall furnish with each
shipment three copies of a report showing the purchase order number,
AMS 5616G, contractor or other direct supplier of material, part number,
and guantity. When material for making parts is produced or purchased by
the parts vendor, that vendor shall inspect each lot of material to
determine conformance to the requirements of this specification and shall
include in the report either a statement that the material conforms or
copies of laboratory reports showing the results of tests to determine
conformance. '
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