any SAE standard or recommended practice, and no commitment to conform to or

mulating and approving technical reports, the Board and its Committees will not investigate or consider patents which may apply to the subject

actices recommended, are advisory only. Their use by anyone engaged in industry or
responsible for protecting themselves against liability for infringement of patents.”

@J

“All technical reports, including standards approved
s is entirely voluntary. There is no agreement to ad

chnmical Board rules provide that:
their use by governmental agencies i

ﬁ

be guided by any technical report. In for

matter. Prospective users of the report are
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Revised

STEEL BARS, FORGINGS, TUBING, AND RINGS, CORROSION AND HEAT RESISTANT

15Cr - 25.5Ni - 1,2Mo - 2.1Ti -~ 0.006B - 0,30V

Consumable Electrode Melted, 1750° F (955° C) Solution Heat Treated, Welding Grade

1. SCOPE:

1,1 Form: This specification covers a precipitation-hardenable, corrosion and heat resistant
steel in the form of bars, wire, forgings, mechanical tubing, flash welded rings, and stock
for forging, flash welded rings, or heading.

1.2 éﬂlylication:

Primarily for parts, such as flanges, cases, and fasteners;'requiring high

strength up to 1300° F (705° C) and oxidation resistance up to 1500° F (8153°C),| particularly those

which are welded and then heat treated to develop required properties.

2. APPLICABLE DOCUMENTS: The following publications form a, part of this specification to the

extenmt specified herein. The latest issue of Aerospace Material) Specificationg (A MS) shall apply.

The ppplicable issue of other documents shall be as specified in AMS 2350.

2.1 SAE Publications: Available from Society of Automotive Engineers, Inc., 4p0 Commonwealth

Drive, Warrendale, PA 15096.

2.1.1 Aprospace Material Specifications:

AMS 2241 -

AMS 2243 -
AMS 2248 -

AMS 2350 -
AMS 2371 -

AMS 2374 -

AMS 2375 -
AMS 2806

AMSB 2804 -

Tolerances, Corrosion and-Heat Resistant Steel, Iron Alloy, [litanium, and
Titanium Alloy Bars and Wire

Tolerances, Corrosion and Heat Resistant Steel Tubing

Chemical Check-Analysis Limits, Wrought Heat and Corrosioh Resistant
Steels and Alloys

Standards and, Test Methods

Quality Assurance Sampling of Corrosion and Heat Resistant Alloys, Wrought
Products Except Forgings

Quality’ Assurance Sampling of Corrosion and Heat Resistant §teels and Alloys,
Forgings and Forging Stock

Control of Forgings Requiring First-Article Approval

Identification, Bars, Wire, Mechanical Tubing and Extrusions, Carbon and Alloy
Steels and Corrosion and Heat Resistant Steels and Alloys

Identification, Forgings

2.2 ASTM Publications: Available from American Society for Testing and Materials, 1916 Race

Street, Philadelphia, 1PA 19103.

ASTM A370 -
ASTM E112 -
ASTM FE139

ASTM E292 -
ASTM E363 -

Mechanical Testing of Steel Products

Estimating the Average Grain Size of Metals

Conducting Creep, Creep-Rupture, and Stress-Rupture Tests of Metallic
Materials

Conducting Time-for-Rupture Notch Tension Tests of Matcrials

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

2.3 Government Publications: Available from Commanding Officer, Naval Publications and Forms

Center, 5801 Tabor Avenue, Philadelphia, PA 19120,

Copyright 1979 by Society of Automotive Engineers, Inc. Printed in U.S.A.

All rights reserved.
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2.3.1 Federal Standards:

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

2.3.2 Military Standards:

MIL-STD-163 - Steel Mill Products, Preparation for Shipment and Storage

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 - 0.08
Manganese -- 0.35
Silicon -- 0.30
Phosphorus -- 0.020
Sulfur - 0.010
Chromium 13.50 - 16,00
Nickel 24,00 - 27,00
Molybdenum 1.00 - 1.50
Titanium 1,90 = 2,35
Boron 0. 0030 0.010
Vanadium 0,10~ - 0.50
Aluminum == 0.35

3.1.1 Check Angdlysis: Composition variations)shall meet the requirements of AMS 2248.
3.2 Condition: |The product shall be supplied in the following condition;

3.2.1 Bars, Wire, Forgings, and\Plash Welded Rings: Solution heat treated,

3.2.1.1 Bars apd Wire:

3.2.1.1.1 All hexagonss—other bars 2. 750 in. (69,55 mm) and under in nominal diameter pr distance
betwepn paratlel sides, and wire shall be cold finished.

B o o Ia 2 750 s O
3.2.1.1,2 BRars,-other-than NEXABONS—Over—22o8——thE—

between parallel sides shall be hot finished and descaled.

S—mran—Hr-rominal-diameter-orddistance

3.2.1.2 TForgings: Shall be desealed.

3.2.1.3 Ilash Welded Rings: Shall not be supplied unless specified or permitted on purchaser's part
drawing. When supplied, they shall be manufactured in aceordanee with AMS 7490.

3.2.1.4 Mechanical Tubing: Cold tinished.

3.2.2 Stoek for Forgings, Flash Welded Rings, or lleading: As ordered by the forging, flash welded
ring, or heading manufacturer.

3.3 Ileat Treatment: Bars, wire, forgings, mechanical tubing, and flash welded rings shall be solution
heat treated by heating to 1750° I + 25 (9557 C * 15), holding at heat Tor not less than 1 hr, and
quenching in oil or water. ’
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3.4 Properties: The product shall conform to the following requirements; hardness and tensile
testing shall be performed in accordance with ASTM A370:

3.4.1 Bars, Wire, Forgings, Mechanical Tubing, and Flash Welded Rings:

3.4.1.1 As Solution Heat Treated:

3.4.1.1.1 Tensile Properties: Wire shall have tensile strength not higher than 105, 000 psi (722 MPa)
or equivalent hardness.

3.4.1.1.2 Hardness: Shall be as follows:

3.4.1.1.2.1 Bars and Mechanical Tubing: Not higher than 201 HB or equivalent, determined
imate idway hety dee-ahd-eenter-er—immer—surfare as applicable.

3.4,1,1.2,2| Forgings and Flash Welded Rings: Not higher than 201 HB or equivalen|t,

3.4.1.1.3 (Grain Size: Shall be 5 or finer, determined by comparison of a polished gnd etched specimen
with the chart in ASTM E112,

3.4.1.2 Aflter Precipitation Heat Treatment: The product shall have the following pfoperties after
be|ing precipitation heat treated by heating to 1325°F +15(718°C + 8), holdipg at heat for
not less than 16 hr, and cooling in air:

3.4.1.2.1 Jlongitudinal Tensile Properties: Shall be as follows:

Tensile Strength, min 130, 000 psi (896 MPa)

Yield Strength at 0.2% Offset, min 85, 000 psi (586 MPa)
, I Hlongation in 4D, min 15%
’) Reduction of area, min 209

3.4.1.2.1.1| The requirements of 3. 4.1. 2. Kapply to specimens taken with the axis dpproximately
parallel to the grainflow and to specimens taken in the radial direction 4nd in the
tangential direction at the rim of disc forgings.

3.4.1.2,1.2| Specific locations of Specimens from forgings and flash welded rings shall be as agreed
upon by purchasef and vendor.

3.4.1.2.2 Hprdness: Shouldibe 248 - 341 HB or equivalent but the product shall not be rejected on the
hiisis of hardnéss if the tensile property requirements of 3,4.1.2.1 are mel,

3.4.1.2.3 SfrcssRupture Properties at 1200° F (649~ C): shall be as follows; testing pf notched specimens

| and of cembination smooth-and-notched Specimens shall be performed in adcordance
wIth"ASTM E292 and of smooth specimens in accordance with ASTM E139,
3.4.1.2.3.1 A combination smooth-and-notched test specimen machined to the dimensions shown in
I'ig. 1 and Table 1, maintained at 12000 23 (649°C -+ 2) while a load sufficient to produce
i an initial axial stress of 65, 000 psi (4% MPa) is applied continuously, shall not rupture

in less than 23 hours. The test shall be continued to rupture without change of load.
Rupture shall occur in the smooth scetion and elongation of this section after rupture,
measured at room temperature, shall be not less than 5 in 4D if the specimen ruptures in
A8 hr or less and not less than 3 in 4D if the specimen ruptures in more than 48 hours,
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3.4.1.2.3.2

-4 -

As an alternate procedure, separate smooth and notched test specimens, machined from

adjacent sections of the same piece with gage sections conforming to the respective dimen-
sions of Table I, may be tested individually under the conditions of 3.4.1.2.3.1.
specimen shall not rupture in less than 23 hr and elongation after rupture, measured at
room temperature, shall be as specified in 3.4.1.2.3.1.

The notched speci

The smooth

men shall not

rupture in less time than the companion smooth specimen but need not be tested to rupture.

3.4.1.2.3.3

When permitted by purchaser, the tests of 3.4.1.2.3.1 and 3. 4,1.2.3.2 may be conducted

using incremental loading. In such case, the load required to produce an initial axial stress
of 65,000 psi (448 MPa) shall be used to rupture or for 23 hr, whichever occurs first, After
the 23 hr and at intervals of 8 - 16 hr, preferably 8 - 10 hr, thereafter, the stress shall

be increased in increments of 5000 psi (34.5 MPa)., Time to rupture, rupture location,

and elongation requirements shall be as specified in 3.4.1.2.3.1.

3.4.1.2,3.4 Fo

sh:

3.4.2 Stock for 1

I tubing from which a solid round test specimen cannot be cut, a full séct

forging, Flash Welded Rings, or Heading: When a sample of stock is fon

11 be tested and shall meet the smooth bar requirements of 3.4.1.203-1.

coupon ang
shall confq
from the s|

tock after heat treatment as in 3.3 and 3.4.1.2 conforn to the requirems

heat treated as in 3.3 and 3. 4.1.2, specimens taken from:thé heat treat
rm to the requirements of 3.4.1.2.1, 3.4.1.2.2, and 3. 4,1.2.3. If spe

on of tubing

ged to a test

ed coupon

cimens taken

nts of 3.4.1.2.1,

3.4.1.2.2] and 3.4.1.2.3, the tests shall be accepted as equivalent to tests of a foiged coupon.

3.5  Quality:

3.5.1 Steel shalllbe produced by multiple melting using consumable electrode practice in the remelt cycle,
unless oth¢rwise permitted.

3.5.2 The produ

t, as received by purchaser, shal be uniform in quality and condition, s

ound, and free

from foreign materials and from internal and external imperfections detrimental to usage of the
product,

3.5.2.1 Forgings shall have substantially uniform macrostructure and grain flow.

3.6 Sizes: Excegpt when exact lengths or multiples of exact lengths are ordered, straight bars, wire,

and me chani
10% of any §

cal tubing will be acceptable in mill lengths of 6 - 20 ft (1.8 - 6.1 m) but
hipment shall*be supplied in lengths shorter than 10 ft (3 m).

not more than

3.7 Tolerances:| Unless otherwise specified, tolerances shall conform to all applicable fequirements
of the following:

3.7.1 Bars and Wirg:—AMS-2241,

3.7.2 Mechanical Tubing: AMS 2243,

4, QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the product shall supply all samples and shall be
responsible for performing all required tests. Results of such tests shall be reported to the
purchaser as required by 4.5. Purchaser reserves the right to perform such confirmatory testing
as he deems necessary to ensure that the product conforms to the requirements of this specification,

4,2 Classification of Tests:

4.2,1 Acceptance Tests: Tests to determine conformance to requirements for the following are classitied
as acceptance tests and shall be performed on each lot:
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Composition (3. 1) of the product,
Tensile properties (3. 4.1.1.1) of wire as solution heat treated.

Hardness (3.4.1.1.2) of bars, forgings, mechanical tubing, and flash welded rings as solution
heat treated.

Tensile properties (3.4.1.2.1), hardness (3.4.1.2.2), and stress-rupture properties
(3.4.1.2.3) of bars, wire, forgings, mechanical tubing, and flash welded rings after

precipitation heat treatment.

4.2.1.5 Tolerances (3.7) of bars, wire, and mechanical tubing.

4.2.2 Periqdic Tests: Tests of stock for forging, Ilash welded rings, or heading to flemonstrate ability
to dejvelop required properties (3. 4.2) are classified as periodic tests and(sha|l be performed
at a frequency selected by the vendor unless frequency of testing is spegified by the purchaser.

4.2.3 Preproduction Tests: Tests of forgings to dctermine conformance-fo*all technlical requirements of
this $pecification are classified as preproduction tests and shall“be”performed|on the first-article
shipthent of a forging to a purchaser, when a change in material’or processing requires reapproval
as in| 4.4, and when purchaser deems confirmatory testingtosbe required.

4.2.3.1 Fd¢rdirect U, S, Military procurement of forgings, ‘substantiating test data 4nd, when
requested, preproduction forgings shall be submitted to the cognizant agency as directed hy the
prjocuring activity, the contracting officer, or-fhe rcquest for procurement,

4.3 Samplipg: Shall be in accordance with the following; a heat shall be the consumgble c¢lectrode
remelted ingots produced from steel originally melted as a single furnacc charge:

4.3.1 Bars] Wire, Mechanical Tubing, Flash"Wclded Rings, and Stock for Flash Wellled Rings or He;ding:
AMS p371.

4.3.1.1 Spdcimens for tensile and stress-rupture lests of flash welded rings shall be|taken from parent
mefal not including the wcld-heat-affected zone.

4.3.2 Forgings and Forging Stoek: AMS 2374

4.4 Approval: When specified, upproval and control of forgings shall be in accordanpe with AMS 2375,

| 4.5 Reportg:

4.5.1 The vpndor of the product shall furnish with cuch shipment three copies of a report showing the
resul 2 5 et Tt e AT e TeSults of tesis on each size from cach
heat to determine conformance to the other dceeptance test requirements of this specification. This
rcport shall include the purchase order number, heat number, material specification number, size,
and quantity from cach heat. 1f forgings arve supplied, the part number and the size and melt source
of stock used to make the forgings shall also be included,

4.5.2 The vendor of finished or semi-finished parts shall turnish with cach shipment three copies of a
report showing the purchuse order number, material specification number, contractor or other
direcet supplier of material, part number, and quantity, When material for making parts is
produced or purchased by the parts vendor, that vendor shall inspect each lot of material to deter-
mine conformance to the requirements of this specification and shall include in the report a state-
ment that the material conforms, or shall include copies of laboratory reports showing the results
of tests to determine confor mance, :
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4.6 Résampling and Retesting: Shall be in accordance with the following:

4.6.1 Bars, Wire, Mechanical Tubing, Flash Welded Rings, and Stock for Flash Welded Rings or Heading:

4.6.2 Forgings and Forging Stock: AMS 2374.

5. PREPARATION FOR DELIVERY:

5.1 Identification: The product shall be identified as follows:

5.1.1 Bars, Wire, and Tubing: In accordance with AMS 2806.

5.1.2 Forgings: In accordance with AMS 2808,

9.1.3 Flash Welded Rings and Stock for Forging, Flash Welded Rings, or Heading: A§7agreed upon by
purchaser| and vendor.

5.2 Packaging:

5.2.1 The produ¢t shall be prepared for shipment in accordance with commereial practicd and in
~ compliancp with applicable rules and regulations pertaining to the<handling, packaging, and trans-
portation ¢f the product to ensure carrier acceptance and safedelivery. Packaging[shall conform
to carrier|rules and regulations applicable to the mode of tfansportation.

5.2,2 For direc U.S. Military procurement, packaging shallthe in accordance with MIL-BTD-163,
Level A or 1evel C, as specified in the request for procurement. Commercial packaging as in
5.2.1 will|be acceptable if it meets the requirements of Level C. .

6. ACKNOWLENGMENT: A vendor shall mention-this specification number in all quotatipns and when
acknowledging purchase orders.

7. REJECTIONS: Material not conforming to this specification or to authorized modificafions will be
subject to rejlection,

8. NOTES:

8.1 Definition of[''Mechanicad Tubing": The term "mechanical tubing' as used in AMS mdans heavy-
walled cylinfirical tubing.intended primarily for the machining of circular rings, flanges, shafts, cte,
having a wall thickness which is a substantial proportion of the outer diameter; such ubing is not
usually used as pip¢ for the transmission of fluids and parts made from it are usuallly machined
all over, This product is sometimes known as "hollow bar'.

8.2 Fordircet U.S. Military procurement, purchase documents should specify not less than the following:

Title, number, and date of this specification
Form and size or part number of product desired
Quality of product desired

Applicable level of packaging (See 5.2, 2),
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