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1 SPECIFICATION OF WROUGHT ALUMINUM
ALLOYS. The Aluminum Association publishes a hand-
book (see NOTE 1), Aluminum Standards and Data. It
includes detail information on standard wrought alloys and the
mill products normally produced from these alloys. Included
for each alloy designation are the following:

Chemical composition limits

Mechanical properties limits

Typical physical properties limits

Commercial size tolerances (thickness, straightness, etc.)
Other pertinent data normally included in user specifica-
tions.

Sampling and Testing

1.1 The UNS/AA Standards are considered adequate for most
GM needs; thus call out of UNS numbers (and appropriate
temper designations) on engineering drawings and other docu-
ments makes unnecessary the use of separate GM or division
specifications. The equivalent Unified Numbering System
alloy designations are the AA alloy designation preceded by
A9, for example AA1100 is UNS A91100.

NOTE 1: The AA Standards book may be obtained from the
Aluminum Association, 818 Connecticut Avenue, N.W.,
Washington D.C. 20006; or from any of the major aluminum
producers. (Single copies are normally gratis to users of alumi-
num.) Addenda are issued between edition publication (about
every 2 years) to reflect advances in production methods and
to keep abreast of user needs.

2 TEMPER DESIGNATIONS. Since a wide variety of
mechanical characteristics, or tempers, is available in alumi-
num alloys through various combinations of cold work and
heat treatment, it is important that the specification number on
engineering drawings include the temper designation. A basic
temper designation consists of a letter which is sometimes fol-
lowed by 1 or more numbers which designate specific
sequences of basic treatments. The temper designation shall
follow the alloy designation and be separated from it by a
dash. Examples are:

UNS A92017-T4 (specifies heat treated and naturally aged
10 a substantially stable condition; 380 MPa min ultimate
tensile strength; 220 MPa min yield strength; 12% min
clongation; etc.)

UNS A92017-0 (specifies annealed; 240 MPa max ulti-
mate tensile strength; 16% min elongation; etc.)

2.1 The AA Standards list the common temper designations
for each alloy and specify the mechanical properties for each.

3 EFFECT OF ALLOYING ELEMENTS.
3.1 1000 SERIES. Aluminum of 99% or higher purity has

many applications, especially in the electrical and chemical
fields. These alloys are characterized by excellent corrosion

resistance, high thermal and electrical conductivity, low
mechanical properties and excellent workability. Moderate
increases in strength may be obtained by strain hardening. Iron
and silicon are the major impurities.

3.2 2000 SERIES. Copper is the principal alloying element
in this group. These alloys require solution heat treatment to
obtain optimum properties. In some instances artificial aging is
employed to further increase the mechanical properties. This
treatment increases yield strength, with attendance loss in elon-
gation; its effect on tensile (ultimate) strength is not as great.
The alloys in the 2000 series do not have as good corrosion
resistance as most other aluminum alloys and under certain
conditions they may be subject to intergranular corrosion.

3.3 3000 SERIES. Manganese is the major alloying element
of alloys in this group, which are generally non-heat treatable.
Because only a limited percentage of manganese, up to about
1.5%, can be effectively added to aluminum, it is used as a
major element in only a few instances. These alloys are low to
moderate strength, have widespread use and have good corro-
sion resistance.

3.4 4000 SERIES. The major alloying element of this group
is silicon, which can be added in sufficient quantities to cause
substantial lowering of the melting point without producing
brittleness in the resulting alloys. For these reasons aluminum-
silicon alloys are used in welding wire and as brazing alloys
where a lower melting point than that of the parent metal is
required. Most alloys in this series are non-heat treatable, but
when used in welding heat-treatable alloys they will pick up
some of the alloying constituents of the latter and so respond
to heat treatment to a limited extent.

3.5 5000 SERIES. Magnesium is one of the most effective
and widely used alloying elements for aluminum. When it is
used as the major alloying element or with manganese, the
result is a moderate to high strength non-heat treatable alloy.
Alloys in this series possess good welding characteristics and
good resistance to corrosion. Resistance to stress corrosion
cracking in certain alloys may be changed when material is
held at elevated temperatures for long periods. Among these
alloys are UNS A95056, UNS A95082, UNS A95083, UNS
A95086, UNS A95154, UNS A95183, UNS A95254, UNS
A95356, UNS A95456, UNS A95556 and UNS A95654.

3.6 6000 SERIES. Alloys in this group contain silicon and
magnesium in approximate proportions to form magnesium
silicide, thus making them heat treatable. Alloys in this series
possess good formability and corrosion resistance, with
medium strength,

3.7 7000 SERIES. Zinc is the major alloying element in this
group, and when coupled with a smaller percentage of magne-
sium results in heat treatable alloys of very high strength.
Usually other elements such as copper and chromium are also
added in small quantities. With proper selection, certain alloys
and tempers have good corrosion resistance.
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4 SELECTION AND USE OF WROUGHT ALUMINUM
ALLOYS. The Aluminum Association Standards men-
tioned above discuss general characteristics of aluminum
alloys, metallurgical aspects, typical physical and mechanical
properties and other factors important to the selection and use
of such materials. While this provides an excellent guide to
designers and others dealing with aluminum, it is appropriate
to add here that in considering the use of wrought aluminum
for parts currently made from ferrous materials, the following
factors should be remembered since some redesign may be
required:

A. Fatigue strength is usually lower.

B. Compressive yield strength is lower.

C. Galvanic corrosion may result where aluminum is
assembled directly with other metals and exposed to
water or some other electrolyte.

D. Thermal expansion is greater.

E. Strength is reduced as operating temperature

increases, with the rate of loss increasing very mark-

edly over 150 C.

Modulus of elasticity is lower.

Galling may be encountered during press fitting or

heavy bearing loads.

H. The possibility of part distortion during heat treat-
ment after forming increases as the heat treatment
temperature increases. Distortion can be reduced
when a slower quench rate can be employed.

Om

1. Mechanical properties may vary with the rolling
direction of the aluminum sheet or strip (directional
properties).

J. Aluminum alloys have no ductile-brittle transition
zone.

K. Aluminum alloys usually have higher strength to
weight ratios.

L. Aluminum alloys have less mass/unit volume.

4,1 COMPARABLE SPECIFICATIONS. Table 1 lists the
aluminum alloys used in the automotive and related industries
by UNS (Unified Numbering System) designations with equiv-
alent specifications of other systems, and equivalent GM
specifications which should be discontinued in favor of the
UNS/AA writings. In addition, the Table lists the heat treatable
aluminum alloys.

4.2 TYPICAL USES. See Table 2.

NOTE 2: Consultation with supplier is desirable for specific
alloy characteristics due to rapid change in aluminum technol-

ogy.

4.3 COMMERCIAL THICKNESS TOL. FOR SHEET AND
PLATE. See Tables 3 and 4.

5 GENERAL INFORMATION. This standard was
issued in November 1963. The latest revisions include the fol-
lowing: editorial changes April 1989; revisions July 1978,

© Copyright APFiIL 1988 General Motors Corporation All Rights Reserved

3997M

document details: GM GM3997M 0

PAGE 2

APRIL 1989

Documents


http://www.avadocuments.com/doc/gm-gm3997m-0
http://www.avadocuments.com/doc/gm-gm3997m-0

GM GM3997M 89 EE 900L379 0008301 9T4 W

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

WROUGHT ALUMINUM ALLOYS
GM3997M

TABLE 1 - COMPARABLE SPECIFICATIONS

UNS AA Oud GM OWSAE | Heat UNS AA Old GM O SAE | Hest
Nomber! | Ossignation Number? Number | Treatable Number! | Designation Number? Number | Trestable
A91030 1030 No A91185 1185 No
A91035 1035 No A91188 1188 No
A91040 1040 No A91199 1199 No
A91045 1045 No A91200 1200 No
A91050 1050 No A91230 1230 28 " No
A91055 1055 No A91235 1235 Neo
A91060 1050 No A91250 1250 No
A91065 1065 No A91285 1285 No
A91070 1070 No A91345 134$ No
A91075 1075 No A91350 1350 No
A91080 1080 No A91435 1435 No
A91085 1085 No A92011 2011 GM 4223-M3| 202 Yes
A91090 1090 No A92014 2014 GM 4313-M%] 260 Yes
A91095 1095 No Alclad 2014 | GM 4312-M2| 246 Yes
A91100 1100 GM 4006-M2 25 No A92017 2017 GCM 4325-M? 26 Yes
A91135 1135 No A92018 2018 270 Yes
A91145 1145 No A92024 2024 GM 4311-M? 24 Yes
A91170 1170 No Alclad 2024 240 Yes
A91178 1178 No A92025 2025 GM 4314-M* 27 Yes
A91180 1180 No A92036 2036 Yes

1 A unified numbering system which incorporates

(Table 1 - Continued)

the
2 publication of details for the GM numbers shown have bean discontinued in favor of the “tUNS” designations.
3 Experimental alloys.
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