Q‘EAerospace AEROSPACE SAE AMS4215 REV. H

An SAE International Group MATERIAL _ —
SPECIFICATION Revieod 200803

Reaffirmed 2013-05

Superseding AMS4215G

Aluminum Alloy, Castings
5.0Si - 1.2Cu - 0.50Mg (C355.0-T6)
Solution and Precipitation Heat Treated
(Composition similar to UNS A33550)

RATIONALE

AMS4215H has been reaffirmed to comply with the SAE five-year review policy.
1. SCOPE
1.1 Form

This specification covers an aluminum alloy in the form of sand, permanent mold, composite |mold, and investment
castings.

1.2 Application

These castings have Heen used typically for components requiring-high strength at room and elevated temperatures, but
usage is not limited to such application.

2. APPLICABLE DOQUMENTS
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 hereinl 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 hjas 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:|877-606-7323 (inside
USA and Canada) or y24-776-4970 (outside USA), www.sae.org.

AMS2175 Castinfys, Classification and Inspection of
AMS2694

AMS2771 Heat Treatment of Aluminum Alloy Castings
AMS2804 Identification, Castings

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 © 2013 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/AMS4215H
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://lwww.sae.org
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2.2 ASTM Publicatio

ns

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

ASTM B 557  Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products
ASTM B 557M Tension Testing Wrought and Cast Aluminum- and Magnesium-Alloy Products (Metric)
ASTM B 660  Packaging/Packing of Aluminum and Magnesium Products

ASTM E 29 Using Significant Digits in Test Data to Determine Conformance with Specifications

ASTM E 34 Chemi

cal Analysis of Aluminum and Aluminum-Base Alloys

ASTM E 227  Optical Emission Spectrometric Analysis of Aluminum and Aluminum Alloys by the Point-to-Plane
Technique

ASTM E 607  Atomig
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ASTM E 1417 Liquid
ASTM E 1742 Radiog

3. TECHNICAL REQ
3.1 Composition
Shall conform to the p

ASTM E 34, by specty
analytical methods acc
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phere

ng Aluminum and Aluminum Alloys for Spectrochemical Analysis

is of Aluminum and Aluminum Alloys by Atomic Emission Spectrometry,
Penetrant Testing

raphic Examination

UIREMENTS

pbchemical methods in accordance with ASTNIVE 227, ASTM E 607, or AST
pptable to purchaser (See 3.4.1).

TABLE 1 - CAMPOSITION

Element min max
Silicon 4.5 55
Iron -- 0.20
Copper, 1.0 1.5
Manganése -- 0.10
Magnesium 0.40 0.6
Zinc -- 0.10
Titanium -- 0.20
Other Elements, each -- 0.05
Other Elements, total -- 0.15
Aluminum remainder

3.1.1 Testresults m

3.2 Condition

e Technique, Nitrogen

ercentages by weight shown in Table 1, determined by wet chemical meth@ds in accordance with

M E 1251, or by other

Solution and precipitation heat treated (See 3.5).

3.3 Casting

Castings shall be produced from metal conforming to 3.1, determined by analysis of a specimen (3.4.1) cast after the last

melt addition. The type

of mold for castings is not restricted.

3.4 Cast Test Specimens

Chemical analysis specimens and tensile specimens, when required, shall be cast after the last melt addition and shall be
tested to qualify the melt lot as in 3.1.
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3.4.1

Chemical Analysis Specimens

Shall be cast from each melt. Spectrochemical sample shall be prepared in accordance with ASTM E 716.

3.4.2

Tensile Specimens

When purchaser specifies use of separately-cast specimens, they shall be cast with each lot of castings, shall be of
standard proportions conforming to ASTM B 557 or ASTM B 557M, and shall be cast to size in molds representative of the
practice used for castings. Metal for the specimens shall be part of the melt which is used for the castings. Chills are not
permitted in the specimen cavity except on the end face of the specimen when approved in accordance with 4.4.2. A
tensile specimen shall be processed with each heat treat lot and tested for conformance with 3.6.1.3.

3.5 Heat Treatment

Castings and represen
AMS2771 except as fo
3.5.1 Solution Heat

Quenching medium s
(66 °C).

3.5.2 Precipitation H
May begin immediately

3.6  Properties

Castings and integrally
requirements:

3.6.1 Tensile Proper
Shall be as follows, dg
3.6.1.1 shall be used a
or 3.6.1.3 apply:

3.6.1.1  Specimens (

Specimens as in 4.3.3

tative tensile specimens (3.4.2) shall be solution and precipitation heat.trea
lows:

‘reatment

nall be an aqueous polymer solution (15 to 30% polymer)-or hot water at

pat Treatment

after quenching; product shall be at temperature for not less than 3 hours.

-cast coupons or separately-cast tensile specimens when required, shall ¢

fies

termined in accordance with ASTM B 557 or ASTM B 557M; conformance

5 basis for acceptanee of castings except when purchaser specifies that the

Cut From Any Area of a Casting

Shall have the properties shown in Table 2.

ted in accordance with

not lower than 150 °F

bnform to the following

to the requirements of
equirements of 3.6.1.2

Value
35.0 ksi (241 MPa)
28.0 ksi (193 MPa)
2%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D
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3.6.1.2 Specimens Cut From Integrally-Cast Coupons
When specified by purchaser, specimens from integrally-cast coupons as in 4.3.3.1 shall have the properties shown in
Table 3:
TABLE 3 - MINIMUM TENSILE PROPERTIES
Property Value

Tensile Strength 35.0 ksi (241 MPa)

Yield Strength at 0.2% Offset 28.0 ksi (193 MPa)

Elongation in 4D 2%
3.6.1.3 Separately-GastSpecimens

When specified by pur

3.7 Quality

Castings, as received
from imperfections det

haser, specimens as in 4.3.4 shall have the properties shown in Table '4:

TABLE 4 - MINIMUM TENSILE PROPERTIES

Value
37.0 ksi (255 MPa)
30.0 ksi{(207 MPa)
1%

Property
Tensile Strength
Yield Strength at 0.2% Offset
Elongation in 4D

by purchaser, shall be uniform in quality and condition, sound, and free fron
imental to usage of the castings.

nce standards are not specified, Grade C of AMS2175 shall apply.

pection and frequency of inspection shall be as agreed upon by purchaser
P175 may be selected to specify the method and frequency of inspection.

be produced underradiographic control. This control shall consist of 100%
| process control(factors (4.4.2) have been established to ensure production
ise specified,_Bby-purchaser, continued radiographic inspection of produg
frequency determined by the vendor to ensure continued maintenance of int

L inspettion shall be conducted in accordance with ASTM E 1742, unless

n foreign materials and

hnd vendor. A “Casting

adiographic inspection
pf acceptable castings.
tion castings shall be
brnal quality.

otherwise specified by

d Dy purchaser, castings shall De Tiaorescent penetrant ispected using

purchaser, or, if not specified, a method in accordance with ASTM E 1417.

3.7.1 When acceptal
3.7.2 Methods of ins
Class” of AMS
3.7.3 Castings shall
of castings unt
Unless otherw
performed at &
3.7.3.1 Radiographi
purchaser.
3.7.4 When specifie
3.75
3.75.1

purchaser m

ay be used.

4. QUALITY ASSURANCE PROVISIONS

4.1

Responsibility for Inspection

method specified by

Castings shall not be peened, plugged, impregnated, or welded, unless authorized by purchaser.

When authorized by purchaser, welding in accordance with AMS2694 or other welding program approved by

The vendor of castings shall supply all samples for vendor’s tests and shall be responsible for the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing deemed necessary to
ensure that the castings conform to specified requirements.
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4.2

42.1

Classification of Tests

Acceptance Tests

Except as specified in 4.2.1.1, composition (3.1) and tensile properties of specimens cut from castings (3.6.1.1) or, when
specified, from integrally-cast coupons (3.6.1.2) or tensile properties of separately-cast specimens (3.6.1.3), are
acceptance tests and shall be performed to represent each melt or heat treat lot as applicable.

42.1.1

Tensile properties of separately-cast specimens shall be determined only when specified by purchaser or when

specimens cut from castings or from integrally-cast coupons cannot be obtained. Tensile properties of
separately-cast specimens need not be determined when tensile properties of specimens cut from castings or

from integral

ly-cast coupons are determined.

4.2.2 Periodic Tests

Radiographic inspectid
performed at a frequer
of testing is specified b
4.2.3 Preproduction
All technical requiremg
casting to a purchaser
deems confirmatory te
4.3 Sampling and Te

Shall be in accordance

n (3.7.3) following the establishment of process control (4.4.2) is. & peri
cy determined by the vendor to ensure continued maintenance ofcinternal q
y purchaser.

Tests

bNts are preproduction tests and shall be performed prior to or on the firg
when a change in material, and/or processing requires reapproval as in 4.4.
bting to be required.

sting

with the following:

hnalysis specimen from each melt for conformance to 3.1.

tion castings in accordance with 4.4.1 of each part number.

vo tensile specimeps machined from a casting or castings from each heat tr
pt when purchaser:specifies use of integrally-cast coupons as in 4.3.3.1 or
n 4.3.4. Specimens shall conform to ASTM B 557 or ASTM B 557M and sh

ameter at the'reduced parallel gage section, subsize specimens proportio
-type specimens. If specimen locations are not shown on the drawing, not les

one from the thickestséction and one from the thinnest section, shall be cut from a casting

pdic test and shall be
pality unless frequency

t-article shipment of a
P, and when purchaser

pat lot for conformance
use of separately-cast
all be either 0.500 inch
nal to the standard, or
s than two specimens,
or castings from each

tHtad hvy nircehacar tact
ttee—oY Tt

bd for conformance to

pPerooeoTt =41 TT—tT ot

3.6.1.2 in lieu of testing specimens cut from castings. Size, number, and location of integrally-cast coupons shall

ed on the casting drawing or as agreed upon by purchaser and vendor.

When specified by purchaser, three separately-cast tensile specimens in accordance with 3.4.2 representing each

lot of castings; one specimen shall be tensile tested for conformance to 3.6.1.3 and the other two retained for

4.3.1 One chemical

4.3.2 Two preprodud

4.3.3 Notless than't
to 3.6.1.1 exce
specimens as
(12.70 mm) di
standard shee
lot.

4.3.3.1 When permkte

be as specifi

4.3.4
retests if necessary.

4.4  Approval

44.1

Sample castings from new or reworked tooling (i.e., patterns, molds, dies, etc.) and the casting procedure shall be

approved by purchaser before castings for production use are supplied, unless such approval be waived by

purchaser.
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