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An SAE International Group MAT E R IA L
SPECIFICATION Rovied 200808

Reaffirmed 2012-09

Superseding AMS4127H

Aluminum Alloy, Forgings and Rolled or Forged Rings
(6061-T6)
Solution and Precipitation Heat Treated
(Composition similar to UNS A96061)

RATIONALE

AMS4127J has been rdgaffirmed to comply with the SAE five-year review policy.
1. SCOPE:

1.1 Form:

This specificafion covers an aluminum alloy in the form of die forgings, hand forgings, forged rings,
rolled rings, and stock for forgings and rings.

1.2 Application:

These products have been used typically for complex,‘'shaped parts requiring modefate strength and
good forgeability of the material, but usage is not limited to such applications. Corr¢sion resistance
of this alloy is [superior to that of alloys having capper as the principal alloying elemgent.

2. APPLICABLE DOCUMENTS:

The issue of thg following documents in éffect on the date of the purchase order forns a part of this
specification to the extent specifiedsherein. The supplier may work to a subsequent re¢vision of a
document unlesls a specific document issue is specified. When the referenced document has been
cancelled and np superseding.document has been specified, the last published issue pf that document
shall apply.

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 reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
Copyright © 2012 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) SAE values your input. To provide feedback
Tel:  +1724-776-4970 (outside USA) on this Technical Report, please visit
Fax: — 724-776-0790 http://www.sae.org/technical/standards/AMS4127J
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://lwww.sae.org
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SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2355

AMS 2772
AMS 2808

AS1990

Quality Assurance Sampling and Testing, Aluminum Alloys and Mag
Wrought Products, Except Forging Stock, and Rolled, Forged, or Fla
Heat Treatment of Aluminum Alloy Raw Materials

Identification, Forgings

Aluminum Alloy Tempers

nesium Alloys,
sh Welded Rings

22
Available from
ASTM B 594
ASTM E 1417

2.3 ANSI Publicat

Available from

ANSI H35.2
ANSI H35.2M

3. TECHNICAL RH
3.1 Composition:

Shall conform
AMS 2355.

ASTM Publications:

ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959
Ultrasonic Inspection of Aluminum-Alloy Wrought Produgcts for Aer
Applications
Liquid Penetrant Examination

ons:

or www.astm.org.

Dspace

ANSI, 25 West 43" Street, 4" Floor, NewYork, NY 10036 or www.ansi.org.

Dimensional Tolerances for Aluminum Mill Products
Dimensional Tolerances for Aluminum Mill Products (Metric)

QUIREMENTS:

to the percentages’by weight shown in Table 1, determined in accord

TABLE 1 - Composition

ance with

Element min max
Silicon 0.40 0.8
from == o7
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, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder
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3.2 Condition:
The product shall be supplied in the following condition:

3.2.1 Die Forgings, Hand Forgings, and Rolled or Forged Rings: Solution and precipitation heat treated
in accordance with AMS 2772 to the T6 temper (See AS1990).

3.2.2 Forging Stock: As ordered by purchaser.

3.3 Properties:

The product shall conform to the following requirements, determined in accordance with AMS 2355:
3.3.1 Die Forgingg, Hand Forgings, and Rolled or Forged Rings:
3.3.1.1 Tensile Properties: Shall be as follows:
3.3.1.1.1 Die Forgjngs: Shall have the properties shown in Table 2 with tensile specimgns machined

from forgings not over 4 inches (102 mm) in nominal thickness at time of heaf treatment with

axis of specimens as follows:

3.3.1.1.1.1  With Grain 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 Acrosg Grain Flow: Axis of grain flow in, area of gage length varying not more than 15
degreds from perpendicular to the forging flow lines.

TABLE 2A - Minimum Tensile Properties, Inch/Pound Units
Tensile  Yield Strength Elongation

Specimen Strength at 0.2% Offset 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, SI Units
Tensile  Yield Strength  Elongation
Specimen Strength at 0.2% Offset in4D
Orientation MPa MPa %
With Grain Flow 262 241 7

Across Grain Flow 262 241 5
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3.3.1.1.2 Hand Forgings: Specimens, machined from forgings having an essentially square or
rectangular cross-section heat treated in the indicated thickness, shall have the properties
shown in Table 3 provided the as-forged thickness does not exceed 8 inches (203 mm) and the
cross-sectional area is not over 256 square inches (1652 cmz).

TABLE 3A - Minimum Tensile Properties, Inch/Pound Units

Nominal Thickness at Tensile  Yield Strength  Elongation
Time of Heat Treatment  Specimen  Strength at 0.2% Offset in4D
Inches Orientation ksi ksi %
Op to 2, et tongiodmal——— 38.0 350 1
Long-Trans. 38.0 35.0 3
Oyer 2 to 4, incl Longitudinal 38.0 35.0 10
Long-Trans. 38.0 35.0 8
Short-Trans. 37.0 33.0 3]
Oyer 4 to 8, incl Longitudinal 37.0 34.0 8
Long-Trans. 37.0 34.0 §
Short-Trans. 35.0 32.0 A
| TABLE 3B - Minimum Tensile Properties, S| Units
Nomj|nal Thickness at Tensile  Yield Strength  Elongation
Time ¢f Heat Treatment  Specimen-’ Strength at 0.2% Offset in 4D
Millimeters Orientation MPa MPa %
Up to 51,incl  Longitudinal 262 241 10
Long-Trans. 262 241 §]
Over| 51 to 102, incl Longitudinal 262 241 10
Long-Trans. 262 241 8
Short-Trans. 255 228 5
Over|102<0203, incl Longitudinal 255 234 8
Long-Trans. 255 234 §
et T o 244 294

TIVTLU TTUAET TG, 5T 1 [=r=u|
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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

Nominal Tensile Yield Strength  Elongation
Specimen Thickness Strength  at 0.2% Offset in 4D
Orientation Inches ksi ksi %
Tangential Up to 3.5, Incl 38.0 35.0
(Note 1
Up to 2.5, incl 10
Over 2.5t0 3.5, incl 8
Axial Up to 3.5, incl 38.0 35.0
(Note 2)
Up to 2.5, incl 8
Over 2.5t0 3.5, incl 6
Radial Up to 3.5, incl 37.0 33.0
(Note 3) Up to 2.5, incl 5
Over 2.5t0 3.5, incl 4

(Nete 1) Tangential: Axis of specimen tangential to ring OD (axis parallel to direction pf
rolling).
(Ngte 2)  Axial: Axis of specimen parallel to axis of ring (axis transverse to direction ¢f
rolling).

(Note 3)  Radial: Axis of specimen parallel to radius of ring, when specified.
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TABLE 4B - Minimum Tensile Properties, S| Units

Nominal Tensile Yield Strength Elongation
Specimen Thickness Strength at 0.2% Offset  in 4D
Crientation Millimeters MPa MPa %
Tangential Up to 89, incl 262 241
(Note 1)
Up to 64, incl 10
Over 64 to 89, incl 8
—Axa———Up 1o 88, 262 244
(Note 2)
Up to 64, incl 8
Over 64 to 89, incl 6
Radial Up to 89, incl 255 228
(Note 3) Up to 64, incl 5
Over 64 to 89, incl 4

Note 1)  Tangential: Axis of specimen tangential tering OD (axis parallel to
direction of rolling).

Note 2)  Axial: Axis of specimen parallel to axis\of ring (axis transverse to
direction of rolling).

Note 3) Radial: Axis of specimen parallglto radius of ring, when specified.

3.3.1.1.4 Test Spe
represer
shall hay

3.3.2 Stock for Fo

cimens: Specimens machinedfrom separately-forged coupons or fro
ting the forgings or rings and;in either case, heat treated with the for
e the properties shown in,Table 5.

TABEE"S - Minimum Tensile Properties

Property Value
Tenstie\Strength 38.0 ksi (262 MPa)
Yield Strength at 0.2% Offset 35.0 ksi (241 MPa)
Elongation in 4D 10%

'dings or Rings: When a sample of stock is forged or rolled to a test g

m stock
gings or rings,

oupon having a

degree of m

eChanical WOrkKing Not greater than the forging or rngs and neat reat

ed in the same

manner as the forgings or rings, specimens taken from the heat treated coupon shall conform to
the requirements of 3.3.1.1.4. If specimens taken from the stock after heat treatment in the same
manner as forgings or rings conform to the requirements of 3.3.1.1.4, the tests shall be accepted
as equivalent to tests of a forged coupon.

3.4 Quality:

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free
from foreign materials and from imperfections detrimental to usage of the product.
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3.4.1 Each die forging and, when specified, each rolled or forged ring shall be etched to produce a
surface suitable for visual inspection. Surfaces shall be evaluated for defects and, if defects can be
removed so they do not reappear on re-etching and if the required section thickness is maintained,
the forgings and rings are acceptable.

3.4.1.1 When approved by purchaser, a sampling plan may be used in lieu of etching each forging and
ring.

3.4.2 When specified, die forgings, hand forgings, and rings shall be ultrasonically inspected in
accordance with ASTM B 594 and shall meet the following requirements:

3.4.2.1 Die Forgings: Class B.

3.4.2.2 Hand Forgings and Rings: Class A.

3.4.3 When specified, each forging and ring shall be subjected to fluorescent penetrani inspection in
accordance with ASTM E 1417. Standards for acceptance shall belas agreed upgn by purchaser

and vendor.

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

3.5 Tolerances:

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

4. QUALITY ASSYURANCE PROVISIONS:
4.1 Responsibility[for Inspection:
The vendor of|the product shall supply all samples for vendor’s tests and shall be regsponsible for the
performance df all required-tests. Purchaser reserves the right to sample and to pefform any

confirmatory t¢sting deemed necessary to ensure that the product conforms to spetified
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.

4.2.1.1 Composition (3.1).
4.2.1.2 Tensile properties (3.3.1.1) of each inspection lot.

4.2.1.3 Visual inspection (3.4.1) of each die forging and, when specified, each ring.
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4.2.1.4 When specified, ultrasonic inspection (3.4.2) and/or fluorescent penetrant inspection (3.4.3) of
each forging or ring.

4215 Tolerances (3.5) of stock for forging or rings.
4.2.2 Periodic Tests: Grain flow of die forgings (3.4.4), and tests of stock for forging or rings to determine
ability to develop required properties (3.3.2) are periodic tests and shall be performed at a

frequency selected by the vendor unless frequency of testing is specified by purchaser.

4.3 Sampling and Testing:

Shall be in acgordance with AMS 2355 and the following:
4.3.1 Surface Impgrfections (3.4.1): All die forgings and, when specified, each ring.

4.3.2 Ultrasonic Inspection (3.4.2) and Fluorescent Penetrant Inspection (3.4.3): When|specified, all
forgings and rings.

4.4 Reports:

4.4.1 The vendor pf forgings and rings shall furnish with each shipment a report stating|that the product
conforms to [the composition, tolerances, and NDT inspection when specified and showing the
numerical results of tests on each inspection lot to.determine conformance to the ¢ther acceptance
test requirements and to periodic test requirements when performed. This report ghall include the
purchase orfler number, inspection lot number,” AMS 4127J, size, and quantity. This report shall
also identify|the producer.

4.4.2 The vendor pf stock for forging or rings shall furnish with each shipment a report $tating that the
chemical composition of the stock.conforms to specified requirements. This reporf shall include the
purchase orgler number, lot number, AMS 4127J, size, and quantity.

4.5 Resampling and Retestings:

Shall be in acgordance.with AMS 2355.

5. PREPARATION FOR DELIVERY:

5.1 Identification:
Shall be as follows:
5.1.1 Forgings and Rings: In accordance with AMS 2808.

5.1.2 Stock for Forging or Rings: As agreed upon by purchaser and vendor.
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