INTERNATIONAL®

AMS4127™

AEROSPACE

REV. L

MATERIAL SPECIFICATION

Issued 1954-05
Reaffirmed 2012-09
Revised 2024-03
Superseding AMS4127K

(6061-T6),
Solution and Precipitation Heat Treated

Aluminum Alloy, Forgings and Rolled or Forged Rings,

(Composition similar to UNS A96061)

AMS4127L results from a Five-Year Review and update of this specification with changes 1o ipg

unauthorized exceptio
(see Section 2), Hardn

1. SCOPE

1.1 Form

This specification cove
time of heat treatment
area not greater than

thickness at time of he
forgings and rings (see

1.2 Application

These products have b
the material, but usags
having copper as the p

2. APPLICABLE DOCQ

The issue of the follow
extent specified herein.
specified. When the ref]
published issue of that

RATIONALCE

hs (see 3.3.1.1.5 and 8.5), relocate Definitions (see 2.4), update
ess (see 8.2), and Ordering Information (see 8.6).

s an aluminum alloy in the form of die forgings not-over 4 inches (102 mm)

hand forgings with as-forged thickness not exceeding 8 inches (203 mm)
P56 square inches (1652 cm?), forged or «élled rings 3.5 inches (89 mm
bt treatment and having an OD-to-wall thickness ratio of 10:1 or greater, a
8.6).

is not limited to such applications. Corrosion resistance of this alloy is s
incipal alloying element:

UMENTS

ng documents in effect on the date of the purchase order forms a part of
The supplier may work to a subsequent revision of a document unless a sp
erenced document has been cancelled and no superseding document has
Hocument shall apply.

ate wording to prohibit
Applicable Documents

in nominal thickness at
and the cross-sectional
and under in nominal
nd stock of any size for

een used typically for complex, shaped parts requiring moderate strength and good forgeability of

perior to that of alloys

this specification to the
peific document issue is
been specified, the last

SAE Executive Standards Committee 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 © 2024 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:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada) . f . )

Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax:  724-776-0790 https://www.sae.org/standards/content/AMS4127L/
Email: CustomerService@sae.org

http://www.sae.org



https://www.sae.org/standards/content/AMS4127L/
https://saenorm.com/api/?name=a1e930a9a15908b1ad6a1c6a0c511331

SAE INTERNATIONAL

AMS4127™L

Page 2 of 9

2.1

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA

and Canada) or +1 724

AMS2355

(Excep
AMS2772 Heat T
AMS2808
AS7766 Terms

2.2 ASTM Publicatio

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

ASTM B594

ASTM E10

ASTM E1417/E1417M
2.3 ANSI Accredited
Copies of these docum
ANSI H35.1/H35.1M
ANSI H35.2

ANSI H35.2M

2.4 Definitions
Terms used in AMS are
3. TECHNICAL REQU

3.1 Composition

-776-4970 (outside USA), www.sae.org.

t Forging Stock), and Rolled, Forged, or Flash Welded Rings

reatment of Aluminum Alloy Raw Materials

Identification, Forgings

Used in Aerospace Metals Specifications

Quality Assurance, Sampling and Testing, Aluminum Alloys and Magnesium Alloy, Wrought Products

NS

International, 100 Barr Harbor Drive, P.O. Box C700, West Canshoho
v.astm.org.

Ultrasonic Inspection of Aluminum-Alloy Wrought Products
Brinell Hardness of Metallic Materials
Liquid Penetrant Testing

Publications

Bents are available online at https://webstdre.ansi.org/.

Standard Alloy and Temper Designation System for Aluminum
Dimensional Tolerances for Aluminum Mill Products

Dimensional Tolerances for Aluminum Mill Products (Metric)

defined in AS7766.

IREMENTS

Cken, PA 19428-2959,

Shall conform to the percentages by weight shown in Table 1, determined in accordance with AMS2355.
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Table 1 - Composition

3.2 Condition

The product shall be su
3.2.1 Die Forgings, H
Solution and precipitati
3.2.2 Forging Stock
As ordered by the purc
3.3 Properties

The product shall confo
3.3.1  Die Forgings, H
3.3.1.1  Tensile Prop
Shall be as follows:

3.3.1.1.1  Die Forging

Element Min Max
Silicon 0.40 0.8
Iron -- 0.7
Copper 0.15 0.40
Manganese -- 0.15
Magnesium 0.8 1.2
Chromium 0.04 0.35
Zinc -- 0.25
Titanium -- 0.15
Other elements, total -- 0.15
Aluminum remainder

naser (see 8.6).

prties

S

pplied in the following condition:

and Forgings, and Rolled or Forged Rings

and Forgings, and/Rolled or Forged Rings

bn heat treated in accordance with AMS2772 to'the T6 temper (refer to ANS

rm to the following requirements, determined in accordance with AMS2355

| H35.1/H35.1M).

Shall have the properties shown in Table 2 with tensile specimens machined from forgings not over 4 inches (102 mm) in
nominal thickness at time of heat treatment with axis of specimens as follows:

3.3.1.1.1.1  With Gra

in Flow

Axis of grain flow in area of gage length varying not more than 15 degrees from parallel to the forging flow lines.

3.3.1.1.1.2

Across Grain Flow

Axis of grain flow in area of gage length varying not more than 15 degrees from perpendicular to the forging flow lines.
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Table 2A - Minimum tensile properties, inch/pound units

Tensile Yield Strength
Specimen Strength | at 0.2% Offset Elongation in 4D
Orientation ksi ksi %
With Grain Flow 38.0 35.0 7
Across Grain Flow 38.0 35.0 5

Table 2B - Minimum tensile properties, Sl units

Tensile Yield Strength
Specimen Strength | at 0.2% Offset Elongation in 4D
Orientation MPa MPa %
With Grain Flow 262 241 7
Across Grain Flow 262 241 5

3.3.1.1.2 Hand Forg
Specimens, machined 1
thickness, shall have th
and the cross-sectional

ngs

Table 3A - Minimum tensile properties;.inch/pound units

rom forgings having an essentially square or rectangular,cross section heat|treated in the indicated
e properties shown in Table 3 provided the as-forged thickness does not ex¢eed 8 inches (203 mm)
area is not over 256 square inches (1652 cm?).

Nomingl Thickness at Tensile Yield Strength
Time of|Heat Treatment Specimen Stféngth | at 0.2% Offset | Elongatipn in 4D

Inches Orientation ksi ksi %

Up to 2, incl Longitudinal 38.0 35.0 10
Long-Trans: 38.0 35.0 8

Ovgr 2 to 4, incl Longitudinal 38.0 35.0 10
Long-Trans. 38.0 35.0 J]

Ovar 4 to 8, incl ongitudinal 37.0 34.0 J]
Long-Trans. 37.0 34.0 §

Short-Trans. 35.0 32.0 A

Table 3B - Minimum tensile properties, Sl units

Nominal Thickness at Tensile Yield Strength
Time of Heat Treatment Specimen Strength | at0.2% Offset | Elongation in 4D

Millimeters Orientation MPa MPa %
Upto 51, incl Longitudinal 262 241 10
Long-Trans. 262 241 8
Over 51 to 102, incl Longitudinal 262 241 10
Long-Trans. 262 241 8
Short-Trans. 255 228 5
Over 102 to 203, incl Longitudinal 255 234 8
Long-Trans. 255 234 6
Short-Trans. 241 221 4
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3.3.1.1.3 Rolled or Forged Rings

Specimens machined in the indicated orientation from rings 3.5 inches (89 mm) and under in nominal thickness at time of
heat treatment and having an OD-to-wall thickness ratio of 10:1 or greater shall have the minimum properties shown in
Table 4.

Table 4A - Minimum tensile properties, inch/pound units

Tensile Yield Strength
Specimen | Nominal Thickness | Strength at 0.2% Offset |Elongation in 4D
Orientation Inches ksi ksi %
Tangential(" Up to 3.5, incl 38.0 35.0
Ilp ta2 5 incl 10
Over 2.5 to 3.5, incl 8
Axial® Up to 3.5, incl 38.0 35.0
Up to 2.5, incl 8
Over 2.5 to 3.5, incl 6
Radial® Up to3.5,incl 37.0 33.0
Up to 2.5, incl 5
Over 2.5 to0 3.5, incl 4
() Tangential: axis of specimen tangential to ring OD (axis parallel to direction of rolling].
) Axial: axis of specimen parallel to axis of ring (axis transverse to direction of rolling).
@) Radial: axis of specimen parallel to radius of ring, when specified.

Table 4B - Minimum tensile properties, Sl units

Tensile Yield Strength
Specimen | Nominal Thickness:{ Strength at 0.2% Offset |Elongation in 4D
Orientation Millimeters MPa MPa %
Tangential" Up te.89,incl 262 241
Up- Mo 64, incl 10
Over'64 to 89, incl 8
Axial® Up to 89, incl 262 241
Up to64,incl 8
Over 64 to 89, incl 6
Rhadial® Up to 89, incl 255 228
Up to64,incl 5
Over 64 to 89, incl 4
() Tangential: axis of specimen tangential to ring OD (axis parallel to direction of rolling).
@) Axial: axis of specimen parallel to axis of ring (axis transverse to direction of rolling).
@) Radial: axis of specimen parallel to radius of ring, when specified.

3.3.1.1.4  Test Specimens

Specimens machined from separately forged coupons or from stock representing the forgings or rings and, in either case,
heat treated with the forgings or rings, shall have the properties shown in Table 5.
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Table 5 - Minimum tensile properties

Property

Value

Tensile Strength

38.0 ksi (262 MPa)

Yield Strength at 0.2% Offset

35.0 ksi (241 MPa)

Elongation in 4D

10%

3.3.1.1.5 Mechanical property requirements for product outside the thickness ranges of 1.1 shall be as agreed upon by
the purchaser and producer and reported per 4.4.1 (see 8.6).

3.3.2  Stock for Forgings or Rings

When a sample of stock_i

forgings or rings and h

coupon shall conform tp the requirements of 3.3.1.1.4. If specimens taken from the stock aftefr he
ngs conform to the requirements of 3.3.1.1.4, the tests shall be accepted ag

manner as forgings or r
forged coupon.

3.4 Quality

The product, as receive
and from imperfections

3.4.1 Each die forging and, when specified, each rolled or forged ring-shall be etched to produg
n. Surfaces shall be evaluated for defects andyif defects can be removed s
nd if the required section thickness is maintained, the forgings and rings arg

visual inspectig
on re-etching a

3.41.1 When appro

3.4.2 When specifie
ASTM B594 an

3.4.2.1 Die Forgings

Class B.

3.4.2.2 Hand Forgings and Rings

Class A.

3.4.3 When specified

d by the purchaser, shall be uniform in quality and condition, sound, and fre
detrimental to usage of the product.

j, die forgings, hand forgings,.and rings shall be ultrasonically inspect
d shall meet the following regquirements (see 8.6):

,(each forging and ring shall be subjected to fluorescent penetrant inspec

ing not greater than the
eat treated in the same manner as the forgings or rings, specimens takep from the heat-treated

treatment in the same
equivalent to tests of a

e from foreign materials

e a surface suitable for
o they do not reappear
acceptable (see 8.6).

ed by the purchaser, a sampling plan\may be used in lieu of etching each fgrging and ring.

bd in accordance with

ion in accordance with

ASTM E1417/Et4T7vM—Standards for acceptance shat—be as agreed upon by the purchaser and producer

(see 8.6).

3.4.4 Grain flow of die forgings, except in areas that contain flash-line end grain, shall follow the general contour of the

forging, showing no evidence of reentrant grain flow.

3.5 Tolerances

Stock for forgings or rings shall conform to all applicable requirements of ANSI H35.2 or ANSI H35.2M.

3.6  Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4.1.
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4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for Inspection

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

4.2 Classification of Tests

4.2.1 Acceptance Tests

The following requirements are acceptance tests and, except for composition, shall be performed on each inspection lot.

4211 Composition[(see 3.T).

4.2.1.2 Tensile propegrties (see 3.3.1.1) of each inspection lot.

4.2.1.3 Visual inspegtion (see 3.4.1) of each die forging and, when specified, each ring.

4.2.1.4 When specifled, ultrasonic inspection (see 3.4.2) and/or fluorescent, pehetrant inspectjon (see 3.4.3) of each
forging or ring.

4.2.1.5 Tolerances (see 3.5) of stock for forging or rings.

4.2.2 Periodic Tests

Grain flow of die forging
(see 3.3.2) are periodic]
specified by the purcha

S (see 3.4.4) and tests of stock for forgings-or rings to determine ability to dev
tests and shall be performed at a frequéhcy selected by the producer unles
Ser.

blop required properties
5 frequency of testing is

4.3 Sampling and Tepting

Shall be in accordance
4.3.1 Surface Imperf
All die forgings and, wh
4.3.2 Ultrasonic Insp

When specified, all forg

with AMS2355 and the following:

pctions (see 3.4.1)

en specified,each ring.

bction (see"3.4.2) and Fluorescent Penetrant Inspection (see 3.4.3)

ings¢and rings (see 8.6).

44 Reports

The producer of forgings and rings shall furnish with each shipment a report stating that the product conforms to the
composition, tolerances, and nondestructive testing (NDT) inspection when specified and showing the numerical results of
tests on each inspection lot to determine conformance to the other acceptance test requirements and to periodic test
requirements when performed. This report shall include the purchase order number, inspection lot number, AMS4127L,
size, and quantity. This report shall also identify the producer.

4.4.1 When material produced to this specification is beyond the sizes allowed in the scope or tables, or exceptions
authorized by the purchaser are taken to the technical requirements listed in Section 3 (see 5.1.1), the report shall
contain a statement “This material is certified as AMS4127L(EXC) because of the following exceptions:” and the
specific exceptions shall be listed.
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