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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Plastics

PLASTIC MOLDING COMPOUNDS
GM7001M

1 SCOPE. This standard provides a system for specify-
ing significant properties of commonly used plastics, including
unpigmented and pigmented, unfilled and filled products. It is
intended to apply to resins (not parts), primarily as used in the
automotive and related industries. It is also intended to be used
cither as the sole descriptor of a material or within the body of
a specification covering the common standard characteristics
required whereas additional specialized requirements are
detailed.

1.1 It is based on the principle that plastics should be
described, insofar as is possible, in terms of specific perfor-
mance characteristics desired in the resin; and that an infinite
number of such descriptions can be formulated by the use of
one or more standard statements (based on standard tests),
each designating a quality level of a property or characteristics.
Thus, users of plastic resin can, by selecting different combi-
nations of performance characteristics, specify different
combinations of properties desired in various resins.

1.2 To permit line call-out of the descriptions mentioned, the
system includes a symbol for the general type of plastic resin
to be used and a letter number symbol for each quality level of
cach property or characteristic.

le: An automotive resin might be specified as follows:
GM7001M ABS (DC1060, K460, M230, R106, $4110)

NOTE: While this cell type format provides the means for
close characterization and specification of each propenty and
combination of properties for a broad range of materials, it is
subject to possible misapplications, since impossible property
combinations can be coded if the user is not familiar with
available commercial materials.

2 REQUIREMENTS.

2.1 GENERAL CHARACTERISTICS. The general type of
material used shall be identified by a symbol following the
GM7001M specification number. The symbol used shall be as
defined in GM9089P. Compounds furnished to a specification
based on this standard shall be carefully processed virgin res-
ins of uniform composition and physical properties, suitable
for use in plastic parts for automotive and related applications.
Particle size shall be as specified on purchase order.

2.2 OTHER CHARACTERISTICS. Resins described by the
basic number appended by suffix letter-number symbols, ie:
GM7001M ABS (DC1060, K460, M230, R106, S4110) shall
conform to additional requirements outlined in Section 4.

3 TESTS. The requirements stated above shall be deter-
mined by the latest issue of the test methods indicated. Tests
shall be conducted 40 h, min, after molding; and immediately
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following a conditioning period of 24 h, min, at 22 + 3 C and
50 £ 5% RH.

3.1 For nylon materials all tests shall be conducted on dry as
molded test specimens which have been sealed in water vapor
impermeable containers immediately after moiding and not
exposed to ambient humidity uatil immediately prior to testing.

3.2 Specimens for the ASTM Tests specified herein shall be
injection molded in accordance with ASTM D1130, using con-
ditions conforming to those used for molding the part, and
materials obtained from the same batch as used for molding
the part. Molds for specimens shall be end gated with dimen-
sions as specified in ASTM D647.

4 COMPOUND PROPERTIES.  (Sce Table 1)

4.1 RESIN DESCRIPTION. The resin description shall be
as indicated by the numeral(s) following the suffix A-symbol
(see Table 2). One or more suffix symbols may be used to
describe the required resins.

Example: A3, A42 = A heat stabilized, copolymer resin.
4.2 REINFORCEMENT AND/OR FILLER. Shall be

described by amending the suffix B-symbol using the follow-
ing letter designations:

Reinforcement/Filler
Glass Fibers
Glass Fibers (Coupled)
Glass Spheres (Solid)
Glass Spheres (Hollow)
Asbestos Fibers
Carbon Fibers
Graphite
Wood Flour
Mineral Filler
Calcium Carbonate
Talc
Carbon Black
Molybdenum Disulfide
Cotton Flock
Sisal
Dimethyl Polysiloxane
(Polymeric Silicone)
Fluorocarbon Fiber
Fluorocarbon Granules

Designation
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4.2.1 The reinforcement, expressed as mass %, shall be speci-
fied by the second or second and third numeral(s) following
the amended suffix B symbol with a tolerance as indicated by
the first numeral following the amended suffix B symbol (see
table below).

Numeral Tolerance Numeral Tolerance
Designation Designation
BAI- BVl | Min Value | BAS- BV5 $1.0
BA2-BV2 | Max Value BA6 -BV6 2.0
BA3- BV3 0.1 BA7 - BV7 +3.0
BA4- BV4 0.5
Examples: BA730 = 30 £ 3% (27 to 33%) glass fibers

BA725, BN45 = 25 £ 3% (22 to 28%) glass
fibers with 5 + 0.5% (4.5 to 5.5%)
molybdenum disulfide

NOTE: In the casc of glass reinforcement the value shall be
determined by GM9077P. For the other type of reinforcements
the test method shall be as agreed upon between purchaser and
supplier.

4.3 SPECIFIC GRAVITY. As determined by ASTM D792
{Method A) shall be within the tolerance indicated by the letter
following the D-suffix (sec below), and the value shall be as
indicated by the numerals following the D-suffix times the fac-
tor 0.001. ASTM D1505 may be used in place of ASTM D792
providing density is converted to specific gravity by the fol-
lowing: sp gr 23/23 C x 0.9975 = D23 C, g/eny’.

Designation | Tolerance | Designation | Tolerance
DA Min Value “DF 0.001
DB Max Value DG +0.002
DC 10.02 DH 10.003
DD 10.03 DJ $0.004
DE +0.05 DK 10.005

Example: DH895 = 0.895 1 0.003

4.4 VISCOSITY. Either one of the following 2 methods
shall epply dependent upon the presence or absence of an
amending letter to the E-suffix symbol.

When the suffix E symbol is not amended by a letter then the
following method shall apply:

RELATIVE VISCOSITY. As determined by the test method
for relative viscosity described in ASTM D789 shall be no less
than the numeral(s) of the E-symbol times the factor 10 and no
greater than an additional 25% of the suffix E-symbol
numeral(s) times the factor 10.

Example: E8 = 80 - 100

When the suffix E symbol is amended by a letter the following
method shall apply:

FLOW RATE. As determined by the test method for flow rate
listed in ASTM D1238 shall be within + 30% of the value
indicated by the numeral of the E-suffix symbol times the fac-
tor 0.01 g/10 minutes. The standard test conditions for the test
shall be given by the letter following the suffix E symbol as
described in the table of ASTM D1238.

Example: EL 80 = 0.8 + 30% g/10 minutes
(Condition L)

4.5 MELTING POINT. As determined by the test method
for melting point listed in ASTM D789 shall be within a toler-
ance of £ 3 C of the value indicated by the numeral of the

suffix F-symbol expressed in degrees C.
Example: F85 =85+3 C

NOTE: An alternate method of determining melting point
suitable for use is GM9094P which covers the thermal analysis
technique commonly referred to as differential scanning calo-
rimetry.

‘When the F suffix symbol is amended by a letter following the
F symbol then the following method shall apply:

Vicat Softening Point. As detenmined by the test method for
softening point in ASTM D1525 using a heating rate indicated
by the letter following the suffix F-symbol (A for Rate A and
B for Rate B) shall be no less than the value of the numerals
following the suffix F-symbol expressed in degrees C.

Example: FB100 = 100 C min (Rate B)

4.6 MOISTURE CONTENT. As determined by the test
method for moisture content listed in ASTM D789 and mea-
sured on the resin as received, shall not exceed the value
shown following the suffix G-symbol times the factor 0.01%.

Example: G30 = 0.3% max

When the G suffix symbol is amended by a letter following the
G-symbol then the following method shall apply:

Volatile Loss. As determined by the test method described in
ASTM D1203 (Method B) shall not exceed the value indicated
by the numeral or numerals following the suffix symbol
expressed as mass %. Where the test temperature is not appro-
priate other temperatures may be specified by amending the
suffix symbol as follows:

GA=70C,GB=80C,GC=100C,
GD=105C,GE=120C,GF=150C

4.7 OXIDATIVE STABILITY. Resin specimens taken from
incoming shipment and exposed to test for thermal oxidative
stability, ASTM D2445, for the period of time indicated by the
numeral of the suffix H-symbol shail not become crazed and
friable in appearance, and shall not become brittle. (Brittleness
shall be determined by removing specimens from test appara-
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tus, placing on a flat surface, and subjecting to a light
compressive force.)

Hl = 1 day (24 h), H3 = 3 days,
H7 = 7 days, H14 = 14 days

NOTE: When the suffix H-symbol is amended by the letter A
then an alternate method GM9059P. Test for Thermal-
Oxidative Stability Characteristics of Plastics, shall be used.

4.8 HARDNESS. Shall be determined by 1 of the following
methods depending upon the amending letter to the suffix J-

symbol.

4.8.1 Shore Hardncss.  When the suffix J-symbol is
amended by the letter A or D, hardness shall be determined by
the test method described in ASTM D2240 using cither the
Shore A or Shore D scale as indicated by the amending Jetter.
The hardness shall be as shown by the numerical value follow-
ing the amending letter with a tolerance of + 5 points for Shore
A values and + 3 points for Shore values.

les:
JASS5 =55 £ 5 (Shore A);
JD45 =45 £ 3 (Shore D)

4.8.2 Rockwell Hardness. When the suffix J-symbol is
amended by the letters E, K, L, M or R, hardness shall be
determined by the test method described in ASTM D785 using
the Rockwell scale as indicated by the amending letter. The
hardness shall be no less than the numerical value following
the amending letter.

Example: TM90 = Rockwell 90M min

4.9 TENSILE STRENGTH-ULTIMAIE. (for materials
which do not exhibit a definite yield point) and Yield Strength
(for materials which do exhibit this property) shall be deter-
mined by ASTM D638 using the 0.2% offset method for
determining yicld stress. Speed of test shall be as designated in
the appendixes of ASTM D638 or as agreed upon between
purchaser and supplier for those materials not listed. The value
determined shall be no less than the numeral or numerals fol-
lowing the suffix K-symbol times the factor 0.1 MPa.

Example: K140 = 14 MPa min

4.10 ULTIMATE ELONGATION. As determined by
ASTM D638 shall be no less than the numeral value following
the suffix L-symbol times the factor 0.1%. Speed of test shall
be as designated in the appendixes of ASTM D638 or as
agreed upon between purchaser and supplier for those materi-
als not listed.

Example: L400 = 40% min

4.11 FLEXURAL MODULUS. Secant modulus of elasticity
shall be determined by ASTM D790 at 23 C at 2.5 mm deflec-
tion using a 50 mm span. Tests shall be performed on
specimens, 3.2 x 13 x 76 mm, using a rate of crosshead motion
of 1.3 mm/minute. The value so determined shall be no less

than the numerical value following the suffix times the factor
10 MPa.

Example: M200 = 2000 MPa min

When the suffix M-symbol is amended by the addition of the
letter A then the secant modulus shall be determined on speci-
mens 6.4 x 13 x 76 mm. When the suffix M-symbol is
amended by the addition of the letter B then the tangent modu-
Jus of elasticity shall be determined by ASTM D790 instead of
secant modulus.

4.12 FLEXURAL STRENGTH. Flexural strength shall be
determined at 23 C by ASTM D790. Specimen size and speed
of test shall be the same as specified for flexural modulus test.
When the suffix N-symbol is amended by the addition of the
letter A than the specimen size shall be 6.4 x 13 x 76 mm. The
value determined shall be no less than the numerical value of
the suffix N-symbol expressed in MPa.

Example: N37 = 37 MPa min

4.13 STIFFNESS. As determined by ASTM D747 using a
0.1047 radian deflection shall be no less than the numerical
value following the P suffix times the factor 10 MPa. If the
test is conducted below room temperature than the numerical
value following the suffix P shall be a maximum value times
the factor 10 MPa. The following test conditions shall be used
as indicated by the second letter of the suffix symbol.

P=  Test at room temperature using a 50 mm span and
0.069 N-m load

PA = Testat -30% 1.5 C using a 50 mm span and 0.359
N-m load

PB= Testa 701 1.5 C using a 50 mm span and 0.030
N'm load

PC = Test as condition E after oven aging test sample for
70hat10015C

PD = Same as P except use a 25 mm span

PE = Same as PA except use a 25 mm span

PF = Same as PB except use a 25 mm span

PG = Same as PC except use a 25 mm span

4.14 COMPRESSIVE STRENGTH.  As determined by
ASTM D695 shall be no less than the numeral value following
the suffix Q-symbol expressed in MPa.

Example: Q20 = 20 MPa min

4.15 IZOD IMPACT RESISTANCE. As determined by
ASTM D256 (Method A) on notched specimens 3.2 x 13 x 60
mm (cut from the ungated half of molded bars 3.2 x 13 x 127
1), shall be no less than the value indicated by the numerical
value of the suffix R-symbol expressed in J/m. When the suf-
fix symbol is amended by the letter A then the test shall be
performed on notched specimens 6.4 x 13 x 60 mm instead of
3.2 x 13 x 60 mm. When the suffix symbol is amended by the
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