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1 SCOPE. This specification defines the composition of
zinc based alloy (ACuZinc™S5) intended for the hot chamber
die casting process. This material has higher tensile strength,
hardness and creep resistance than other available zinc die
castings alloys. This specification is intended primarily as an
acceptance criteria for the casting alloy and fabricated compo-
nents.

2 REFERENCED STANDARDS.

GM1000M
ASTM E8

ASTM E10
ASTM E47

ASTM E88
ASTM E536

3 REQUIREMENTS.

3.1. RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, '"Restricted
and Reportable Chemicals."

3.2 MECHANICAL PROPERTIES. Typical mechanical
properties of ACuZinc™S5 fumnished to this specification are
shown in Table 1.

3.2.1 Tensile strength, yield sirength and elongation values
shown in Table 1, are Weibull analysis values to be used for
design guidance. They are B, and B, values with 50% confi-
dence and were obtained from tests on 5.3 mm dia separately
cast test bars which had a 25.4 mm gage length. The bars were
tested in the as-cast condition.

3.2.2 Hardness (ASTM E10). The hardness shall be deter-
mined on the casting unless otherwise specified on the part
drawing. A Brinell hardness test will be performed using a 500
kg load and a 10 mm ball unless otherwise specified and
agreed to by supplier and user. If the part is to small for a
Brinell test, a Rockwell F or K hardness test is suggested.

TABLE 1 - TYPICAL PROPERTIES FOR DESIGN GUIDANCE

Mechanical Properties Weibull Analysis Values
Bﬂl B,
Tensile Strength, MPa 355 310
Yield Strength, MPa 284 240
Elongation,% 9.4 4.6
Young’s Modulus 100 x 10°MPa
Brinell Hardness Number 105 - 115
(500 kg, 10 mm ball)
Poisson’s Ratio 0.29
Creep Rate, S x 10° @ 25.5 MPa, 0.5
150°C
Thermo-Physical Properties 20°C 50°C 100°C
Electrical Resistivity (nohm-cm) 6.4 7.01 8.03
Electrical Conductivity (%lACS) 26.9 24.6 21.5
Thermal Conductivity (J/s cm K) 1.06 1.08 1.105
Specific Heat (J/g/K) 0.34 0.36 0.40
Thermal Diffusivity (cm?/s) 0.41 0.40 0.40
Coefficient of Thermal
Expansion (um/mK) 24.1 26.4 27.3
Density (g/cm®) 6.85 N/A N/A
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3.3 CHEMICAL COMPOSITION.

3.3.1 Chemical Composition of ACuZinc™S5 Ingots.

The chemical composition of the alloy in the ingot or bar form
is shown in Table 2 below and is mandatory, when ingot or bar
is used as the primary source.

TABLE 2 - CHEMICAL COMPOSITION FOR
ACuZinc™5 INGOT/BAR (WEIGHT %)

Elements Ingots
Copper 5.0-6.0
Aluminium 28-33
Magnesium 0.035 - 0.05
Iron 0.05 max
Lead 0.004 max
Cadmium 0.003 max
Tin 0.002 max
Zinc remainder*

*Remainder determined as the difference between 100% and the sum
of the other listed elements.

3.3.2 Chemical Composition of the Castings. The chemical
composition of the castings is shown in Table 3 below and is
mandatory.

TABLE 3 - CHEMICAL COMPOSITION FOR
ACuZinc™5 CASTINGS (WEIGHT %)

Elements Castings
Copper 5.0-6.0
Aluminium 2.8-3.3
Magnesium 0.025 - 0.05
Iron 0.075 max
Lead 0.005 max
Cadmium 0.004 max
Tin 0.003 max
Zinc remainder*

*Reminder determined as the difference between 100% and the sum
of the other listed elements.

3.3.3 Methods of Sampling. Samples from ingots, bars or
castings for determination of chemical composition shall be
taken from the material by drilling, milling, turning, or clip-
ping a representative piece or pieces to obtain a weight of
prepared sample not less than 100 g. Sampling shall be in
accordance with ASTM E&88.

3.3.4 Method of Analysis. The determination of chemical
composition of the ingots and castings may be best attained by
Spark - OES or X-ray fluorescence analysis using standards
specifically prepared by GM Research and Development
Center for this purpose. Any other suitable chemical method
specified by ASTM could also be used, for example ASTM

E47 and ASTM ES536. It is necessary that a minimum of three
representative samples from a heat should be taken during pro-
duction for quality control. Any special inspection
requirements in addition to the regular requirements shall be
mutually agreed upon by the alloy supplier and the purchaser.
Each skid of bars or ingots shall be marked by painting or
stamping to identify the alloy grade, Manufacturing identifica-
tion number and weight.

3.4 WORKMANSHIP AND FINISH.

3.4,1 Castings furnished to these specifications shall be uni-
form in composition and shall be free of discontinuities such
as blow holes, cracks, cold shuts, misruns, shrink and other
injurious discontinuities within mutually established limits
which assure adequate performance of the part.

3.42 The casting shall not be brazed, soldered, welded,
impregnated, peened or plugged without permission of the
user.

3.4.3 The castings shall be reasonably free from die mark,
file marks, fins, ejector pin depressions, etc. on significant sur-
faces with the limits mutually agreeable to the supplier and
user.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by materials engineering as meet-
ing the requirements of this specification.

4.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

5 INSPECTION AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by materials engineering. There
shall be no changes in either formulation or manufacturing
processes permitted without prior notification and approval by
materials engineering. Lack of notification by the supplier con-
stitutes grounds for rejection of any shipment. While samples
may be taken from incoming shipments and checked for con-
formance to this specification, the supplier shall accept the
responsibility for incoming shipments meeting this specifica-
tion without dependence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by materials engi-
neering as meeting the requirements of this specification.
Sources are available through the on-line MATSPC System.

7 GENERAL INFORMATION. This standard was origi-
nated by the Casting Task Group and approved by the Metals
Committee in October 1991. The latest revisions include:

Rev Date
A 7/95

Description

Complete revision
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