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1. SCOPE:

1.1 Form:

This spegification covers a corrosion-resistant steel in-the forp of bars,
wire, forgings, and forging stock.

1.2 Application:

These pragducts have been used typically for parts requiring corrgsion
resistande and oxidation resistance up to 800 °F (427 ©C) and hardness at
room temperature within the range 40 - 50.HRC when heat treated, |but usage
is not limited to such applications.

1.2.1 Certain| design and processing procedures may cause these produdts to
become [susceptible to stress-corrosion cracking; ARPIINIO recomnends
practices to minimize such conditions.

2. APPLICABLH DOCUMENTS:

The following publications-form a part of this specification to the extent
specified herein. The latest issue of SAE publications shall apply. The
applicable| issue of other publications shall be the issue in effe¢t on the
date of the purchase-order.

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 suitability for any particular use, including any patent infringement

arising therefrom, is the sole resposibility of the use."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1991 Society of Automotive Engineers, Inc.

All rights reserved. Printed in U.S.A.
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2.1 SAE Publications:

2.2 ASTM Public

2.3

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

Heat

Heat

Heat

AMS 2241 Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy,
Titanium, and Titanium Alloy Bars and Wire

MAM 2241 Tolerances, Metric, Corrosion and Heat Resistant Steel, lron
Alloy, Titanium, and Titanium Alloy Bars and Wire

AMS 2248 Chemical Check Analysis Limits, Wrought Corrosion and
Resistant Steels and Alloys, Maraging and Other Highly-
Alloyed Steels, and lron Alloys

AMS 2371 Quality Assurance Sampling and Testing, Corrosion and
Resistant Steels and Alloys, Wrought Products and Forging Stock

AMS 2374 Quality Assurance Sampling and Testing, Corrosionand
Resistant Steel and Alloy Forgings

AMS 280p Identification, Bars, Wire, Mechanical Tubing, -and Extrusions,
Carbon and Alloy Steels, and Corrosion and Heat Resistant
Steels and Alloys

AMS 280B Identification, Forgings

ARPIINIO| Minimizing Stress Corrosion Cracking An Heat Treatablle Wrought

AS1182

Available T

ASTM A 370
ASTM E 353

U.S. Govern

Available T
Robbins Ave

MIL-STD-163

Mechanical Testing of Steel Products
Chemical Analysis of.Stainless, Heat-Resisting, Maraging
Dther Similar Chromium-Nickel-Iron Alloys

ations:

om ASTM, 1916 Race Street,: Philadelphia, PA 19103-1187.

ment Publications:

rom Standardization Documents Order Desk, Building 4D, 7
nue, Philadelphia, PA 19111-5094.

SteelkMill Products, Preparation for Shipment and Stors

Low Alloy and Martensitic Corrosion Resistant Steels

Standard Machining Allowance, Aircraft Quality and Premium

Quality Steel Bars and Mechanical:Tubing

, and

ge
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3. TECHNICAL REQUIREMENTS:

3.1 Composition:

®
Shall conform to the percentages by weight shown in Table 1, determined by
wet chemical methods in accordance with ASTM E 353, by spectrochemical

methods, or by other analytical methods acceptable to purchaser.

TABLE 1 - Composition

Element T TaX
Carbon 0.30 0.40
Manganese - 1.00
Silicon -- 1.00
Phosphorus — 0.040
Sulfur - 0030
Chromium 12.00 1400
Nickel == 0.50
Molybdenum - 0.50
Copper O 0.50
Aluminum N 0.05
Tin -- 0.05

3.1.1 Check Analysis Compositioncvariations shall meet the requirgments of
AVS 2248.

3.2 Condition:

The prodyct shall be 'supplied in the following condition; hardnegs and
tensile gtrength shiall be determined in accordance with ASTM A 370:

3.2.1 Bars: [Annealed having hardness not higher than 241 HB, or equfivalent.

3.2.1.1 Bars [2c750 inches (69.85 mm) and under in nominal diameter gr distance

be Wi nnaralloal cidoc and all haovaaane chall hao cold finich d
WEer—padiarcH—S ot S —ant—a i e agois—SHaH—ee— o o—onclU .

3.2.1.2 Bars, other than hexagons, over 2.750 inches (69.85 mm) in nominal
diameter or distance between parallel sides shall be hot finished.

3.2.2 Wire: Cold drawn and annealed having tensile strength not higher than
(R) 115 ksi (793 MPa).

3.2.3 Forgings: As ordered.

3.2.4 Forging Stock: As ordered by the forging manufacturer.

—3—
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3.3 Properties:

The product shall conform to the following requirements; hardness testing
shall be performed in accordance with ASTM A 370:

3.3.1 Response to Heat Treatment:
nominal thickness and 0.500 inch + 0.100 (12.70 mm + 2.54) thick specimens

cut from larger bars and forgings shall have hardness not lower than

50 HRC, or equivalent, after being heated to 1825 °F + 25 (996 °C
held at heat for 30 minutes + 3, and cooled in still air.

3.3.2 Decarburiz

3.3.2.1 Bars an
decarbu

3.3.2.2 Allowab
forging
upon by

3.3.2.3 Decarbu

applical

atfton-
ACTUIT.

d wire ordered ground, turned, or polished shall be(freg
rization on the ground, turned, or polished surfaces.

rization of bars and wire to which 3.3%2.1 or 3.3.2.2 1S
ple shall be not greater than shown, iy:Table 2.

TABLE 2A - Maximum Decarburization, Inches

Nominal |Diameter or Distance
Between Parallel Sides Depth of Decarburization
Up to 0.375, mncl 0.010
Over 0{375 to 0.500, Cincl 0.012
Over 0(500 to 0.625,. incl 0.014
Over 0{625 to 1.000, incl 0.017
Over 1[000 to,1<500, incl 0.020
Over 1[(500 to.-2.000, incl 0.025
Over 2[000<to 2.500, incl 0.030
Over 2[500~to 3.000, incl 0.035
Over 31000 to 4 000, incl 0.045

Product 0.500 inch (12.10 mm) and under in

+ 14),

from

e decarburization of bars and billets ordered, for redrawing or
or to specified microstructural requirements, shall be 3
purchaser and vendor.

s agreed

not
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TABLE 2B - Maximum Decarburization, Millimeters

Nominal Diameter or Distance
Between Parallel Sides

Depth of Decarburization

Overn
Ovel
Ovel

Oveyr

Up to 9.52, incl 0.25

Over 9.52 to 12.70, incl 0.30
Over 12.70 to 15.88, incl 0.36
Over 15.88 to 25.40, incl 0.43
—2540—to—38-10; el 05t

r 38.10 to 50.80, incl 0.64
50.80 to 63.50, incl 0.76
63.50 to 76.20, incl 0.89

r 76.20 to 101.60, incl 1.14

Ove

3.3.2.3.1 Lim

(10

shafll be as agreed upon by purchaser and)vendor.

3.3.2.4 Decarpurizatlon shall be measured by.the microscopic method
Rockwell Superficial

jts for depth of decarburizatlon of bars)over 4.000 inches
1.60 mm) in nominal diameter or distanCe between parallel sides

or by

30-N scale or_equivalent hardness testing method on

hardeped but untempered specimens.protected during heat treatment to
prevent changes in surface carbon content. Depth of decarburization,

when |measured by a hardness method,

iIs defined as the perpenglicular

distapce from the surface to-the depth under that surface bellow which

there

is no further increase

in hardness. Such measurements

shall be

far gnough away from any adjacent surface to be uninfluenced| by any
decarpurization or lack of decarburization thereon.

3.3.2.4.1 Whgn determining—the depth of decarburization, it is permissible to

disyegard loeal areas provided the decarburization of such
not| exceed-the limits of Table 2 by more than 0.005 inch (

the| width>¥s 0.065 inch (1.65 mm) or less.

3.4 Quality:

areas does
D.13 mm) and

The product, as received by purchaser,

shall be uniform in quality and

condition, sound, and free from foreign materials and from imperfections

detrimental to usage of the product.

3.4.1 Bars and wire ordered hot rolled or cold drawn or ground, turned, or
polished shall after removal of the standard machining allowance in
accordance with AS1182, be free from seams, laps, tears, and cracks open
to the ground, turned, or polished surfaces.
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3.4.2 Grain flow of die forgings, except in areas which contain flash-line end
grain, shall follow the general contour of the forgings showing no
evidence of re-entrant grain flow.

3.5 Tolerances:

Bars and wire shall conform to all applicable requirements of AMS 2241 or
MAM 2241.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibili

The vendor off the product shall supply all samples for vendor®s testis and
shall be regponsible for performing all required tests. Purchaser neserves
the right to| sample and to perform any confirmatory testingdeemed necessary
to ensure thpt the product conforms to the requirements of,this
specification.

42 ClassifTicatipn of Tests:

Test for all|technical requirements are acceptance" tests and shall bp
performed on|each heat or lot as applicable.

4.3 Sampling and| Testing:
® Shall be in Jaccordance with the following:
4.3.1 Bars, Wire, and Forging Stock: AMS 2371.
4.3.2 Forgings: |AMS 2374.

4_4 Reports:

4.4.1 The vendor|of bars, wire, and forgings shall furnish with each shjpment a

R report shoying the-results of tests for chemical composition of each heat
and the repults_of- tests for response to heat treatment of each lpt. This
report shajl ioclude the purchase order number, heat and lot number,
AMS 5621D, |size, and quantity. If forgings are supplied, the part| number
and the size-and melt source of stock, If not the same as the forge shop,
used to make the forgings shall also be included.

4.4.2 The vendor of forging stock shall furnish with each shipment a report
showing the results of tests for chemical composition of each heat. This
report shall include the purchase order number, heat number, AMS 5621D,
size, and quantity.

4.5 Resampling and Retesting:

Shall be in accordance with the following:

4.5.1 Bars, Wire, and Forging Stock: AMS 2371.
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