AEROSPACE AMS62637 REV. N

ternationat. | MATERIAL SPECIFICATION | issuea 1942-09
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Revised 2020-10

Superseding AMS6263M

Steel Bars, Forgings, and Tubing
1.2Cr - 3.2Ni - 0.12Mo (0.11 - 0.17C) (9315)
(Composition similar to UNS K44414)

RATIONALE

AMS6263N results frgm a Five-Year Review and update of this specification that reviseshanalytical methods (3.1),
macrostructure (3.3.1.1, 3.3.1.2), and hardenability (3.3.3), prohibits unauthorized exceptiens (3.6), and revises quality
(3.4.2), reporting and marking (4.4.1,4.4.4,5.2.1, 8.7).
1. SCOPE

1.1  Form

This specification covdrs an aircraft-quality, low-alloy steel in the form of Bars, forgings, mechanigal tubing, and forging
stock.

1.2  Application

Primarily for carburized parts that require high minimum corethardness within a narrow range, butfusage is not limited to
such applications.

2. APPLICABLE DOCUMENTS

The issue of the following documents in effect on-the date of the purchase order forms a part of {his specification to the
extent specified herein| The supplier may work.to a subsequent revision of a document unless a spgcific document issue is
specified. When the referenced document’has been cancelled and no superseding document has been specified, the last
published issue of that|document shall apply.

2.1 SAE Publication$

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2251 Tolerances, Low-Alloy Steel Bars
AMS2253 Tolerances, Carbon and Alloy Steel Tubing
AMS2259 Chemical Check Analysis Limits, Wrought Low-Alloy and Carbon Steels

AMS2301 Steel Cleanliness, Aircraft Quality Magnetic Particle Inspection Procedure

SAE Technical Standards 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 responsibility of the user.”

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

Copyright © 2020 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: ~ Tel:  877-606-7323 (inside USA and Canada) ; ; ; i
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/AMS6263N
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org
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AMS2370 Quality Assurance Sampling and Testing, Carbon and Low-Alloy Steel Wrought Products and Forging Stock

AMS2372 Quality Assurance Sampling and Testing Carbon and Low-Alloy Steel Forgings

AMS2806 Identification Bars, Wire, Mechanical Tubing, and Extrusions, Carbon and Alloy Steels and Corrosion and
Heat-Resistant Steels and Alloys

AMS2808 Identification Forgings

ARP1917 Clarification of Terms Used in Aerospace Metals Specifications

AS1182 Standard Stock Removal Allowance Aircraft-Quality and Premium Aircraft-Quality Steel Bars and

Mechanical Tubing

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, ww

ASTM A255 Detern

ASTM A370  Mechg

ASTM A751 Standard Test Methods, Practices, and Terminology for Chemical Analysis of Steel

ASTM E112 Detern

ASTM E140 Hardn
Hardn

ASTM E381 Macro
3. TECHNICAL REQ
3.1 Composition

Shall conform to the p
analytical methods acg

15

International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohod

w.astm.org.

hining Hardenability of Steel

nical Testing of Steel Products

nining Average Grain Size

ken, PA 19428-2959,

Products

pss Conversion Tables for Metals Relationship Among Brinell Hardness, Vickgrs Hardness, Rockwell

pss, Superficial Hardness, Knoop Hardnéss, Scleroscope Hardness, and Leg

btch Testing Steel Bars, Billets, Blooms, and Forgings

UJIREMENTS

ercentages by.weight shown in Table 1, determined in accordance with A

eptable to purchaser.

Table 1 - Composition

b Hardness

STM A751 or by other

Element Min Max
Garben 8-+ 04+
Manganese 0.40 0.70
Silicon 0.15 0.35
Phosphorus -- 0.025
Sulfur -- 0.025
Chromium 1.00 1.40
Nickel 3.00 3.50
Molybdenum 0.08 0.15
Copper -- 0.35

3.1.1  Aluminum, vanadium, and columbium are optional grain refining elements and need not be determined or reported
unless used to satisfy the average grain size requirements of 3.3.2.2.

3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2259.
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3.2 Condition

The product shall be supplied in the following condition; hardness and tensile strength shall be determined in accordance

with ASTM A370:

3.21 Bars

Bar shall not be cut from plate.

3.21.1
Cold finished having te

3.21.2 BarsOver0

nsile strength not higher than 125 ksi or equivalent hardness (see 8.2).

500 Inch (12.70 mm) in Nominal Diameter or Least Distance Between Parall

Bars 0.500 Inch (12.70 mm) and Under in Nominal Diameter or Least Distance Between Parallel Sides

e| Sides

Hot finished and annead
(see 8.3). Bars ordered

3.2.2 Forgings
As ordered.
3.2.3 Mechanical Tu

Cold finished, unless o

hot finished and annealed or tempered shall have hardness not higher;than 99 HRB, or equivalent

3.24 Forging Stock
As ordered by the forg

3.3 Properties

The product shall copform to the following requirements; hardness testing shall be performg

ASTM A370:

3.3.1  Macrostructurg
Visual examination of |
in accordance with AS
shall be no worse than

led or tempered, unless otherwise ordered, having hardness not higher thar

bing

fherwise ordered, having hardness not higher than25 HRC, or equivalent (s

ng manufacturer.

ransverse-séctions from bars, billets, tube rounds, and forging stock, etched

TM E381yshall show no pipe or cracks. Porosity, segregation, inclusions, 3
the magcrographs of ASTM E381 shown in Table 2.

cold finished may have hardness as high as 248 HB, or equivalent (see 8.3).

zseeg'g.s).

229 HB, or equivalent

). Tubing ordered

d in accordance with

n hot hydrochloric acid
nd other imperfections

3.3.1.1

Table 2 M t limit
Section Size Section Size
Square Inches Square Centimeters Macrographs
Upto 36, incl Up to 232, incl S2-R1-C2
Over 36 to 133, incl Over 232 to 858, incl S2-R2-C3
Over 133 Over 858 Note 1

Note 1: Limits for larger sizes shall be agreed upon by the purchaser
and producer. The purchaser shall have written approval of

the agreement from the cognizant engineering organization.

If tubes are produced directly from ingots or large blooms, transverse sections may be taken from the tubes rather

than tube rounds. Macroetch standards for such tubes shall be agreed upon by purchaser and producer.
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3.3.1.2

Macrostructure examination is not required for bored/hollow forgings (including ring forgings) and tubings that are

produced directly from ingots or blooms unless specified by the purchaser, in which case the purchaser shall
specify standards to be used.

3.3.2 Average Grain

Average grain size sha

Size of Bars, Forgings, and Tubing

Il be determined by either 3.3.2.1 or 3.3.2.2.

Shall be ASTM No. 5 or finer determined in accordance with ASTM E112.

are determined by heat analysis (see 8.7):

inum content of 0.020 to 0.050%.

3.3.21
3.3.2.2

the following
3.3.221 Atotal alu
3.3.2.22 An acid so|
3.3.2.23
3.3.2.24 A columbil
3.3.3 Hardenability g

Shall be J 1/16 inch (1.
end-quench test speci

(927 °C + 6 °C) and thg test specimen austenitized at 1500 °F + 10 °F(816 °C + 6 °C). Cast specim

normalized.

3.4 Quality

A vanadiufn content of 0.02 to 0.08%.

uble aluminum content of 0.015 to 0.050%.

m content of 0.02 to 0.05%.
f Each Heat

b88 mm) = 44 HRC maximum and J 8/16 (12.7 mm).="85 HRC minimum, dete
men in accordance with ASTM A255, except that the steel shall be normalij

The product of a heat shall be considered to have an ASTM No. 5 or finer austenitic grain size if one or more of

rmined on the standard
red at 1700 °F + 10 °F
en does not need to be

The product, as received by purchaser, shall be uniform in-quality and condition, sound, and free frofn foreign materials and

from imperfections det

3.4.1
3.4.2

removal allows
3.4.3 Grain flow of d

forgings showi

3.5 Tolerances

Steel shall be aircraft quality conforming to AMS2301.

Bars and meclhanical tubing shall'be free from seams, laps, tears, and cracks after remova

imental to usage of the product;

nce in accordance/with AS1182.

ie forgings;.éxcept in areas that contain flash-line end grain, shall follow the
g no evidence of reentrant grain flow.

| of the standard stock

general contour of the

3.5.1 Bars

In accordance with AM
3.5.2 Mechanical Tu
In accordance with AM

3.6 Exceptions

S2251.
bing

S2253.

Any exceptions shall be authorized by the purchaser and reported as in 4.4.4.
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4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

The producer of the product shall supply all samples for producer’s tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample and perform any confirmatory testing deemed necessary to ensure
that the product conforms to specified requirements.

4.2
4.2.1

Composition (3.1),
frequency-severity cle

condition

Classification of Tests

Acceptance Tests

(3.2), macrostructure (3.3.1), average grain size (3.3.2),
nliness rating (3.4.1). and tolerances (3.5) are acceptance tests and shall

hardenability (3.3.3),
be performed on each

heat or lot as applicabl
be conducted on each
4.2.2 Periodic Tests
If grain refining elemer
basis and shall be perf

specified by purchaser
by the producer unless

4.3 Sampling and Tq

4.3.1 Bars, Mechani

In accordance with AM

4.3.2 Forgings

In accordance with AM
44 Reports

441 The producerd
identity, count
operations), re|
and frequency

each lot, and
purchase ords

e. If grain refining elements (3.3.2.2) are not present, the ASTM E112 grain
ot.

ts (3.3.2.2) are present, the ASTM E112 grain size test (3.3.2{1) shall be ¢
brmed at a frequency selected by the producer (not to exceed 1 year) unlesg

frequency of testing is specified by purchaser.
sting
cal Tubing, and Forging Stock

S52370.

S2372.

f bar, forgings, andmechanical tubing shall furnish with each shipment a repo
y where the-metal was melted (e.g., final melt in the case of metal process
Sults of tests for composition, macrostructure (except when not required per
severity cleanliness rating of each heat, and for condition and average gra
tating.that the product conforms to the other technical requirements. This

r number, heat and lot numbers, AMS6263N, product form, and size (

applicable) an

size test (3.3.2.1) shall

bnducted on a periodic
frequency of testing is

Grain flow of die forgings (3.4.3) is a periodic test and‘shall be performed at a frequency selected

t showing the producer
ed by multiple melting
3.3.1.2), hardenability,
n size, if measured, of
eport shall include the
hnd/or part number, if

quantity. If forgings are supplied, the size and melt source of stock used to

mnake the forgings shall

also be included. If the grain size requirement of 3.3.2.2 is met by the aluminum, vanadium and/or columbium
content, the aluminum, vanadium and/or columbium content shall be reported and a statement that the chemistry
satisfies the grain size requirement shall be included.

442

443

Report the nominal metallurgically worked cross sectional size and the cut size, if different (see 3.2.1).

The producer of forging stock shall furnish with each shipment a report showing the producer identity, country where

the metal was melted (e.g., final melt in the case of metal processed by multiple melting operations), results of tests
for composition, macrostructure, hardenability, and frequency-severity cleanliness rating of each heat and the
results of any additional property requirements imposed by 8.7. This report shall include the purchase order number,
heat number, AMS6263N, size and quantity.
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