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2. APPLICABLE DOCUMENTS

The issue of the following documents in effect on the date of the purchase order forms a part of this specification to the
extent specified herein. The supplier may work to a subsequent revision of a document unless a specific document issue is
specified. When the referenced document has been cancelled and no superseding document has been specified, the latest

published issue of that

document shall apply.

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 © 2022 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/AMS4312E/

Email: CustomerService@sae.org

http://www.sae.org


https://www.sae.org/standards/content/PRODCODE/
https://saenorm.com/api/?name=e21797b3c493b803ddd7803b5331a620

SAE INTERNATIONAL AMS4312™E Page 2 of 6

2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside
USA and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2355 Quality Assurance, Sampling and Testing, Aluminum Alloys and Magnesium Alloy, Wrought
Products (Except Forging Stock), and Rolled, Forged, or Flash Welded Rings

AMS2772 Heat Treatment of Aluminum Alloy Raw Materials

AS7766 Terms Used in Aerospace Metals Specifications

2.2 ASTM Publications

Available from ASTM| International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohog¢ken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM B594 Ultrasonic Inspection of Aluminum-Alloy Wrought Products
ASTM B660 Packaging/Packing of Aluminum and Magnesium Products
ASTM B666/B666M Identification of Aluminum and Magnesium Alloy Produets
2.3  ANSI Accredited|Publications

Copies of these documnients are available online at http://webstore.ansi.org/.

ANSI H35.1/H35.1M Standard Alloy and Temper Designation, System For Aluminum
3. TECHNICAL REQUIREMENTS

3.1 Composition
Shall conform to the pgrcentages by weight showrn’in Table 1, determined in accordance with AMS2355.

Table 1 - Composition

Element Min Max
Silicon 0.40 0.8
Iron -- 0.7
Copper 0.15 0.40
Manganese -- 0.15
Magnesium 08 12
Chromium 0.04 0.35
Zinc -- 0.25
Titanium -- 0.15
Other Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder

3.2 Condition
Rings shall be supplied in the following condition; heat treatments shall be performed in accordance with AMS2772.
3.21 Type1

Solution heat treated, stress relieved by stretching to produce a permanent set of 1-1/2 to 5%, and precipitation heat treated
to the T651 temper (refer to ANSI H35.1/H35.1M and see 8.6).
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3.22 Type2

Solution heat treated, stress relieved by compression to produce a permanent set of 1-1/2 to 5%, and precipitation heat
treated to the T652 temper. During compression, primary forces shall be applied in the axial direction and on individual rings
approximating final dimensions (refer to ANSI H35.1/H35.1M and see 8.6).

3.3 Properties

Rings shall conform to the following requirements, determined in accordance with AMS2355 on the mill produced size.

3.3.1 Tensile Properties

3.3.1.1  Rings with OD to Wall Thickness Ratio Less than 10

Shall be as agreed upgn by purchaser and producer and reported per 4.4.1.
3.3.1.2 Rings with gD to Wall Thickness Ratio of 10 or Greater
Shall be in accordange with Table 2. Tensile tests are not required in any direction’from which a specimen at least
2.375 inches (60.32 mm) in length cannot be obtained.
Table 2A - Minimum tensile properties, inch/pound units
Nominal Thickness Yield
at Time of Heat Strength  Elongatiop
Treatment Specimen Tensile at 0.2% in 4D or 3
Inches Orientation Strength Offset Inches
(See 3.3.1.2.1) (See 3.3.1.2.2) ksi ksi %
Up to 4, incl Tangential 38.0 35.0 10
Axial 38.0 35.0 8
Radial 37.0 33.0 5
Over 4 to 8, incl Tangential 37.0 34.0 8
Axial 37.0 34.0 6
Radial 35.0 32.0 4
Table(2B - Minimum tensile properties, Sl units
Norninal Thickness Yield
al Time of Heat Strength Elondation
Treatment Specimen Tensile at 0.2% in 4D qr 50.8
mm Orientation Strength Offset mm
($ee'3:3.1.2.1) (See 3.3.1.2.2) MPa MPa %
Up to 102, incl Tangential 262 241 1(
Axial 262 241 8
Radial 255 228 5
Over 102 to 203, incl Tangential 255 234 8
Axial 255 234 6
Radial 241 221 4

3.3.1.2.1  Thickness shall be the smaller of the wall thickness (one-half the difference between nominal OD and nominal
ID) and height (axial) dimensions.

3.3.1.2.2 Tangential requirements apply to specimens machined with axis of specimen tangential to the ring OD (parallel
to the direction of rolling). Axial requirements apply to specimens machined with axis of specimen parallel to
the ring axis (long transverse to the direction of rolling). Radial requirements apply to specimens machined with
axis of specimen parallel to the radius of the ring (short transverse to the direction of rolling). All specimens
shall be machined from the core of the ring.


https://saenorm.com/api/?name=e21797b3c493b803ddd7803b5331a620

SAE INTERNATIONAL

AMS4312™E

Page 4 of 6

3.3.1.23

Elongation requirements do not apply to test specimens having a gage-length diameter under 0.250 inch (6.35 mm),

located in immediate proximity to an abrupt change in section thickness, or located so that any part of the specimen
gage length is located within 0.125 inch (3.18 mm) of the trimmed flash line.

3.31.3

upon between purchaser and producer and reported per 4.4.1.

3.3.2 Hardness

Mechanical property requirements for product outside the size range covered by Table 2 or 1.1 shall be agreed

Shall be not lower than 80 HB/10/500 or 85 HB/10/1000, but the rings shall not be rejected on the basis of hardness if the
applicable tensile property requirements are met (see 4.3.3).
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d.oreonsecutively in a continuous furnace during an eight-hour period and pvlecipitation heat treated

4.3.1 Composition

One or more samples shall be taken by the producer from each group of ingots poured simultaneously from the same
source of molten metal. Complete ingot analysis records shall be available to purchaser at producer's facility.

4.3.11

Unless compliance with 4.3.1 is established, an analysis shall be made for each 4000 pounds (1814 kg) or less

of alloy comprising the lot, except that not more than one analysis shall be required per piece.

4.3.2

Tensile Properties

Except when testing in one or more directions is not required by 3.3.1, test specimens in the tangential, axial, and radial
directions shall be taken from a ring, ring prolongation, or ring segment representing the lot. When ring segments are used
for testing, the segments shall be cut from a ring after solution heat treatment and stress relief. Ring segments shall be
included in each precipitation heat treatment furnace load.
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