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STEEL BARS, FORGINGS, ANU TUBING

1.5Cr = 3.5Ni (0.07 - 0.13 C) (SAE 3310)
UNS K44910

1. SCOPE:

1.1 Form: [ This specification covers an aircraft-quality, low=alloly steel in the
form df bars, forgings, mechanical tubing, and forging-Stock.

1.2 Appligation: Primarily for carburized parts, suchias gears, which require

high rfinimum core hardness with narrow range. Jhe core is machinable after
hardening.

2. APPLICABLE DOCUMENTS: The following publications form a part of this
specification to the extent specified herein. The latest issue of Aerospace
Materigl Specifications and Aerospace Standards shall apply. The applicable
issue df other documents shall be as.specified in AMS 2350,

2.1 SAE Publications: Available fron“SAE, 400 Conmmonwealth brive,| Warrenaale,
PA 15096.

SAE Technical Board Rules provide that: “This reportis published by SAE to advance the state oftechnical 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 responsibility of the user.”

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.

Copyright 1988  society of Automotive Engineers, inc. Printed in U.S.A.
A" quh[s reserved, Distributed under license from the IHS Archive
- ™~ ~



https://saenorm.com/api/?name=53cb2b9592d7aaba67c761cf05046d3e

~ SAE AMSxL250H 84 BN 8357340 0022384 L WM

AMS 6250H oar Page 2
=

2.1.1 Aerospace Material Specifications:

AMS 2251 - Tolerances, Low-Alloy Steel Bars

MAM 2251 - Tolerances, Metric, Low-Alloy Steel Bars

AMS 2253 - Tolerances, Carbon and Alloy Steel Tubing

MAM 2253 - Tolerances, Metric, Carbon and Alloy Steel Tubing

AMS 2259 - Chemrical Check Analysis Limits, Wrought Low-Alloy and Carbon
Steels

AMS 2301 - Adrcraft Quality Steel Cleanliness, Magnetic Particle
Inspection Procedure

AMS 2350 - Stan@ards and Test Methods

AMS 2 , d Low-Alloy Steels,
Wrought Products Except Forgings and Forging Stéck

AMS 2372 - Quality Assurance Sampling of Carbon and Low-Alloy Steels,
Forgings and Forging Stock

AMS 2375 - Control of Forgings Requiring First ArticlelApproyal

AMS 28606 - Identification, Bars, Wire, Mechanical Tubing, ang Extrusions,

Carbon and Alloy Steels and Corrosion‘nd heat Resistant
Steels and Alloys
AMS 2806 - Identification, Forgings

2.1.2 Aerogpace Standards:

AS 1182 - Standard Machining Allowancely’ Aircraft Quality and|Prefiut
Quality Steel Products

2.2 ASTM Pilblications: Available fromi Anerican Society for lesting ana
Materials, 1916 Race Street, Phidadelphia, PA 19103.

ASTHM AZ55 - End-Guench Testufor Hardenability of Steel

ASTM A370 - Mechanical Testing of Steel Products

ASTM EJ12 - DetermininghAverage Grain Size

ASTM E350 - Chemical(®Analysis of Carbon Steel, Low-Alloy Steel} Silicon
Electrical Steel, Ingot Iron, and Wrought lron

Macreetch Testing, Inspection, and Rating Steel Products
Gamprising Bars, Billets, Blooums, and Forgings

ASTM EB61

7.3 U.S. Goverdment Publications: Available frow Connanding Ufficer, Naval
Publications and Forms Center, 5801 Tabor Avenue, Philadelphia} PA 15120.

2.3.1 Nilitary Standards:

MIL-STD-163 - Steel Mill Products - Preparation for Shipnent and Storage

Distributed under license from the IHS Archive
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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 E350, by
spectrocheniical methods, or by other analytical methods acceptable to

purchaser:

min fiax
Carbon 0.07 - 0.13
Manganese 0.40 - 0.70
Silicon .15 - 06.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chrorium 1.25 - 1.75
Nickel 3.25 - 3.75
Mo1ybdenuni -- 0.06
Copper -- U.35

3.1.1 Cheg¢k Analysis: Composition variations shall<meet the applicable
reqlirements of AMS 2259.

3.2 Condition: The product shall be supplied.in the following corjdition;
hardngss and tensile strength shall be-deterniined in accordande with
ASTM A370: '

3.2.1 Barg:
3.2.j.1 Bars 0.500 Inch (12.70 mi). and Under in Nominal Diameter dr bListance

Bétween Parallel Sidesi”Cold finished having tensile strgngth not
higher than 125,000 psi (862 MPa).

3.2.1.2 Bars Over 0.500Inch (12.70 mt) in Nominal Liameter or Didtance Between
] Parailel Sidest ) Hot finished and annealed having hardnesy not higher
than 229 HB, 'or equivalent, except that bars ordered cold |finished may

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 highen than 25 HRC,
¢ or equivalent, except that tubing ordered hot finished and annealed shall
have hardness not higher than 99 HRB, or equivalent.

3.2.4 Forging Stock: As ordered by the forging manufacturer.

P ~ Distributed under license from the IHS Archive
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3.3 Properties: The product shall conforni to the following requirenients;
hardness testing shall be performed in accordance with ASTM A370:

3.3.1 Macrostructure: Visual examination of transverse sections as in 4.3.3
from bars, billets, tube rounds or tubes, and forging stock, etched in
accordance with ASTM E381 in hot hydrochloric acid (1:1) at 160° ~ 18G°F
(71° - &2°C) for sufficient time to develop a well-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 following macrographs of ASTM E3&61:

Section Size

Square Inches Square Centinietres Macrdyraphs
Up to 36, incl Up to 23z, incl $2 - R1 - (2
Over] 36 to 100, incl Uver 232 to 64b, 1incl S¢ - Rz - C3
Over| 100 Over 645 As agrleed upon

3.3.1.1 If] tubes are produced directly from ingots orclaryge blooms|, transverse
) sactions may be taken from tubes rather tham tube rounds. | Hacrostructure
stlandards for such tubes shall be as agreed upon by purchaser and vendor,

.2 Grain Size: Predominantly 5 or finer, with occasional grains as large as

3
g 3 permissible, determined in accordan¢e with ASTH E11Z.

3.3.3 Hardenability: Shall be J41=1 maximum and J32=6 nininun, ddternined on the
p standard end-quench test specimen in accordance with ASTh AZbb except that
the [steel shall be normalizedcat 1700°F + 10 (S27°C + 5) and the test

spedimen austenitized at 1500°F + 10 (816°C + b). The haraegnability test
is ]gt required on a product which will not yield a suitablg specinen but

the |steel from which theproauct is made shall conform to the
hardenability specified.

3.4 Qualitly:
3.4.1 Steell shall beaircraft quality conforniing to AMS 2301,
3.4.2 The jproduct shall be uniform in quality and condition, sound, and free

fron| foredgn materials and from inperfections detrinental to usage of the
product.

3.4.2.1 Bars and tubing ordered ground, turned, or polished shall be free from
seans, laps, tears, and cracks open to the ground, turned, or polishea
surfaces.

3.4,2.2 Product ordered to surface conditions other than ground, turned, or
polished shall, after removal of the standard machining allowance, be
free from seams, laps, tears, cracks, and other defects exposed to the
machined surfaces. Standard machining allowance shall be in accordance
with AS 1182, :

e e fﬂa——&—’*”‘ Distributed under license from the IHS Archive
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3.4.2.3 Forgings shall have substantially uniform macrostructure. Standaras for
g acceptance shall be as agreed upon by purchaser and vendor.

3.4.2.4 Grain flow of die forgings, except in areas which contain flash-line end
0 grain, shall follow the general contour of the forging showing no
evidence of re-entrant grain flow.

3.5 Sizes: Except when exact Tengths or nultiples of exact lengths are ordered,
straight bars and tubing will be acceptable in mill lengths of & - 20 feet
(1.8 - 6.1 m) but not more than 10% of any shipment shall be supplied in
lengths shorter than 10 feet (3 m).

3.6 Tolgrances: Shall conform to all applicable requirements~ef the followiny:
3.6.1 Bars: AMS 2251 or MAM 2251,

3.6.2 Mechanical Tubing: AMS 2253 or MAM 2253.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vender“of the product shall supply all

p sami]es for vendor's tests and shall be.responsible for performing all
required tests. Results of such tests,shall be reported to|the purchaser as
reqlired by 4.5. Purchaser reserves.the right to sample and to perform any
confirmatory testing deeried necessary to ensure that the prqduct conforms to
the|requirements of this specification.

4,2 (Clagsification of Tests:

4,2.1 Ag¢ceptance Tests: Tésts to determine conformance to all technical
4/ requirements of thds.specification are classified as acceptance tests and
sla]] be performed-on each heat or lot as applicable.

4.2.2 Preproduction Tests: Tests of forgings to determine confgrmance to all
g applicable/technical requirements of this specification when AMS 2375 is
specified are classified as preproduction tests and shall|be performea
prior toor on the first-article shipment of a forging to|a purchaser,
whensaChange in material, processing, or both requires rg¢approval as in
4145'and when purchaser deems confirmatory testing to be required.

4.2,2.1 For direct U.S. Military procurement of forgings, substantiating test
[ data and, when requested, preproduction forgings shall be submitted to
the cognizant agency as directed by the procuring activity, contracting
officer, or request for procurement.

4.3 Sanmpling: Shall be in accordance with the following:
4.3.1 Bars and Tubing: AMS 2370.

4,3.2 Forgings and Forging Stock: AMS 2372.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=53cb2b9592d7aaba67c761cf05046d3e

