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FED.DEPT.DEF AMS 6250H 1988 II 2595512 0077243 397 II

AMS 6250

ADOPTION NOTICE

AMS 6250, "Steel Bars, Forgings, and Tubing, 1.5Cr -3.5Ni (0.07 - 0.13C) (SAE 3310)" was adopted on
4 April 1994 for use by the Department of Defense (000). Proposed changes by DoD activities must be
submitted to the DoD Adopting Activity: Air Force, ASCIENOSD, Building 125, 2335 Seventh Street, Suite 6,
Wright-Patterson AFB OH 45433-7809. DoD activities may obtain copies of this standard from the Standardization
Document Order Desk, 700 Robbins Avenue, Building 40, Philadelphia, PA 19111-5094. 'The private sector and
other Government agencies may purchase copies from the Society of Automotive Engineers Inc., 400
Commonwealth Drive, Warrendale, PA 15096-0001.

Custodians:
Army-MR
Navy-AS

Review activities:
AF-99

Adopting Activity:
Air Force - 11
(Proj No. 9510-0859)

AREA 9510

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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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.

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oflechnical 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 sale responsibility of the user."

1.1 Form: This specification covers an aircraft-quality, low-alloy steel in the
form of bars, forgings, mechanical tubing, and forging stock.

1.2 Application: Prililarily for carburized parts, such as gears, which require
high minimum core hardness with narrow range. The core is machinable after
hardening.

2. APPLICABLE DOClJ~1ENTS: The following publications form a part of this
specification to the extent specified herein. The latest issue of Aeros~ace

Material Specifications and Aerospace Standards shall apply. The applicable
issue of other documents shall be as specified in ANS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Urive, Warrenaale,
PA 15096.

Printed in U.S.A.

G -d~- r:<

lJNS K44Yl(;

Supersed ing A~IS bLbOG

Issued lL-4.;.3~

Revised 7-1-80

AEROSPACE
MATERIAL
SPECIFICATION

J\tvtS 62501i

SAE AMS*6250H 88 II 8357340 0022383 4 II

G-I05-4 l

STEEL BARS, FORGINGS, ANU TUBING
1.bCr - 3.bNi (0.07 - 0.13 C) (SAE 3310)

Submitted for recognition as an American National Standard

1. SCOPE:

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

~A~ The Engineering Society
~ For Advancing Mobility
~ Land Sea Air and Space®

Copyright 1988 Society of Automotive Engineers, Inc.
All rights reserved.
/' '\
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SAE AMS*6250H 88 II 8357340 0022384 6 II

Page 2

2.1.1 Aerospace Material Specifications:

AMS 2251 - Tolerances, Low-Alloy Steel Bars
~lMI 2251 - Tolerances, t·letric, Lm",-Alloy Steel Bars
ANS 2253 - Tolerances, Carbon and Alloy ~tee1 Tubin~

NMl 2253 - Tolerances, t·1etr i c, Carbon and Alloy Stee1 Tub ing
ANS 2259 - Chentica1 Check Analysis Lirllits, ~Jrought Lm·,-Alloy and Carbon

Steels
ANS 2301 - Aircraft Quality Steel Cleanliness, Nagnetic Particle

Inspection Procedure
AM~ 2350 - Standards and Test ~~thodS
~IS 2370 - ~ua1ity Assurance Sampling of Carbon and Low-Alloy Steels,

Wrought Products Except Forgings and Forging Stock
At·IS 2372 - ~ua1ity Assurance Sarilpling of Carbon and Lo\/-Alloy Steels,

Forgings and Forging Stock
AMS 2375 - Control of Forgings Requiring First Article Approval
MIS 2806 - Identification, Bars, ~vire, t'iechanical Tubing, and !:.xtrusions,

Carbon and Alloy Steels and Corrosion and heat Resistant
Steels and Alloys

AMS 280& - Identification, Forgings

2.1.2 Aerospace Standards:

AS 1182 - Standard tlachining Allmtance, Aircraft 4uality and Prer,liUl,1
Quality Steel Products

2.2 J\STt-1 Publications: Available frorn Ar'lerican ~ociety for lestin~ ana
~~terials, 1916 Race Street, Philadel~hia, PA 191U3.

ASTN A255 - End-~uench Test for ~ardenability of Steel
ASTM A370 - Mechanical lesting of Steel PrOducts
ASTt'l E112 - lJeterr,lining Average Grain Size
ASTN E350 - Chemical Analysis of Carbon Steel, Low-Alloy Steel, Silicon

Electrical Steel, Ingot Iron, and Wrought Iron
ASTM E381 - Nacroetch Testing, Inspection, and Rating ~tee1 Products

Corilprising Bars, oillets, £5100I,IS, and For8 ings

2.3 U.S. Governlilent Publications: Available frOl,1 Cor'il,landing Officer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA lS12U.

2.3.1 Ni1itary Standards:

~IIL-STIJ-163 - Steel Mill PrOducts - Preparation for ShipL~nt and Storage
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3.2.1 Bars:

/..-------~,

Af'iIS 62&01i

rllin rllax

Carbon 0.07 - O. 13
~langanese 0.40 - 0.70
Silicon 0.1& - v.35
Phosphorus -- 0.02b
Sulfur -- 0.02&
Chromium 1.25 - 1.75
Nickel 3.25 - 3.75
Molybdenum -- O.Ob
Copper -- v.3&

SAE AMS*b250H 88 II 8357340 0022385 8 II

3.2.1.1 Bars 0.500 Inch (12.70 film) and Under in Nominal Diameter or vistance
Between Parallel Sides: Cold finished having tensile strength not
higher than 125,000 psi (862 NPa).

3.2.1.2 Bars Over 0.500 Inch (12.70 mr,l) in Nominal Diameter or Distance Between
o Parallel Sides: liot finished and annealed having hardness not higher

than 229HB, or equivalent, except that bars ordered cold finished fila}
have hardness as high as 248 HB, or equivalent.

3.2.2 Forgings: As ordered.

3.2.3 Mechanical Tubing: Cold finished having hardness not higher than 25 HRC,
o or equivalent, except that tubing ordered hot finished and annealed shall

have hardness not higher than 99 IiRS, or equivalent.

3.2.4 Forging Stock: As ordered by the forging manufacturer.

3.1.1 Check Analysis: Composition variations shall meet the applicable
reqUirements of ANS 2259.

3.2 Condition: The product shall be supplied in the following condition;
hardness and tensile strength shall be determined in accordance with
ASTM A370:

3.1 Composition: Shall conform to the following percentages by \veight,
o determined by wet chemical methods in accordance with ASTN E3bU, by

spectrochemical methods, or by other analytical r,lethodS acceptable to
purchaser:

Page 3

3. TECHNICAL RE~UIRENENTS:

/
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AMS 6250H Page 4

3.3 Properties: The product shall conform to the follo\'/ing requireriients;
hardness testing sha 11 be performed in accordance \'lith ASTN A37CJ:

3.4 Quality:

3.4.2.2 Product ordered to surface conditions other than ~round, turned, or
polished shall, after removal of the standard hlachining allovlance, be
free frord sear,IS, laps, tears, cracks, and other defects exposed to the
machined surfaces. Standard machining allowance shall be in accordance
\-lith AS 1182.

3.4.1 Steel shall be aircraft quality conforndng to At'I~ 23ul.

3.4.2 The product shall be unifortil in quality ana condition, sound, and free
frOl,) foreign f.laterials and from itilperfections detrir.lental to usage of the::
product.

3.4.2.1 Bars and tubing ordered ground, turned, or po1ishea shall be free fronl
searilS, laps, tears, and cracks open to the ground, turned, or ~ol isheCl
surfaces.

Section Size
~quare Inches Square Centi~~tres Nacrographs

Up to 36, inc1 Up to 23L, inc1 S2 - K1 - CL
Over 36 to lOu, inc1 Over L32 to 64b, inc1 SL - kt: - C3
Over 100 Over 645 As agreed upon

If tubes are produced directly fronl ingots or large b1oonls, tran~verse

sect ions may be taken fronl tubes rather than tube rounas. Hacrostructure
standards for such tubes shall be as agreed upon by purchaser and vendor.

Grain Size: Predominantly 5 or finer, with occasional grains as large as
3 permissible, deternlined in accordance \-lith ASTN 1:.11L.

Hardenability: Shall be J41=1 r'laxinlu~1 and J3L=6 nlininlur,l, detertilined on the
standard end-quench test specimen in accordance with ASTM A2bb exce~t that
the steel shall be normalized at 1700°F + 10 (gnoC + 5) and the test
specimen austenitized at 1500°F ~ 10 (&16°C ~ b). The haraenabi1ity test
is not required on a product which will not yield a suitable speciwen but
the steel from which the proauct is rdade shall conforr,l to the
hardenability specified.

Macrostructure: Visual exaMination of transverse sections as in 4.3.3
from bars, billets, tube rounds or tubes, and forgin~ stock, etched in
accordance with ASTM E381 in hot hydrochloric acid (1:1) at 16uO - 1bO°F
(71° - &2°C) for sufficient time to develop a ~lell-defined macrostructure,
shall show no pipe or cracks. Except as specified in 3.3.1.1, porosity,
segregation, inclusions, and other imperfections shall be no worse than
the follO\'ling macrographs of AS1N [3&1:

3.3.3
o

3.3.1.1
o

3.3.2
o

3.3. 1
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3.6.1 Bars: AHS 22bl or ~lMI 2251.

3.6 Tolerances: Shall conforrll to all applicable requirerilents of the follmdn~:

ANS 62b0H

r----------"

SAE AMS*b250H 88 II 8357340 0022387 1 II

Forgin~s shall have substant ially un iform rllacrostructure. ~tandaras for
acceptance shall be as agreed upon by purchaser ana vendor.

For direct u.S. Nilitary procurement of forgings, substantiating test
data and, when requested, preproduction forgings shall be subnlitted to
the cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

Acceptance Tests: Tests to deterndne conformance to all technical
requirements of this specification are classified as acceptance tests and
shall be performed on each heat or lot as applicable.

Preproduction Tests: Tests of forgings to deterr.line conformance to all
applicable technical requirements of this specification when N'IS ~37b is
specified are classified as preproduction tests and shall be performea
prior to or on the first-article shipment of a forging to a purchaser,
when a change in material, processing, or both requires reapproval as in
4.4, and when purchaser deems confirn0tory testing to be required.

4.3 Sampling: Shall be in accordance with the following:

4.3.1 Bars and Tubing: AMS 2370.

4.3.2 Forgings and Forging Stock: ~lS 2372.

4.2.2.1
o

4.2.2
o

3.6.2 ~lechanical Tubing: A~lS 2253 or f'IAf'! 2253.

4. QUALITY ASSURANCE PROVISIONS:

3.4.2.4 Grain flow of die forgings, except in areas which contain flash-line end
o grain, shall follow the general contour of the forging sho~,iny no

evidence ot re-entrant grain flow.

4.1 Responsibility for Inspection: The vendor of the product shall supply all
o samples for vendor's tests and shall be responsible for perfor~ling all

required tests. Results of such tests shall be reported to the purchaser as
required by 4.b. Purchaser reserves the right to sar'lple and to perfortol any
confirrllatory test ing deer.led necessary to ensure that the prOduct contorrlls to
the requirements of this specification.

4.2 . Classification of Tests:

3.5 Sizes: Except when exact lengths or ~ultiples of exact lengths are ordered,
straight bars and tubing will be acceptable in fiJill lengths of 6 - 20 feet
(1.8 - 6.1 m) but not more than lu% of any shiprJlent shall be supplied in
1ength s shorter than 10 feet (3 rId.

4.2.1
o

Page 5

3.4.2.3
o

/~--------..."
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