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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Plastics

PLASTICS PARTS
GM7400M

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 parts (not resins) primarily as used in the
automotive and related industries. It is also intended to be used
either as the sole descriptor of a material or within the body of
a specification covering the common standard characteristics
required wherein 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 molded part and that an
infinite number of such descriptions can be formulated by the
use of 1 or more standard statements (based on standard tests)
each designating a quality level of a property or characteristics.
Thus, users of plastic parts can, by selecting different combi-
nations of performance characteristics, specify different
combinations of properties desired in various parts.

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
each property or characteristic.

Example: An automotive interior part might be specified
as follows:

GM7400M ABS (DSB83, FM2200, RE20, SGES895,
TSB46)

NOTE: While this cell type format provides the means for
close characterization and specification of each property 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.
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GM1000M 9981062 ASTM D1505
GM502M 9985129 ASTM D1525
GMS5038 ASTM D412 ASTM D2240
GM4373M ASTM D570 ASTM D3012
GM9032P ASTM D638 ASTM D3763
GM9059P ASTM D695 ASTM G353
GM9094P ASTM D785 SAE J1344
GM9125P ASTM D789 SAE J1545
GM9300P ASTM D790 SAE J188S
GM9301P ASTM D792 SAE J1960
GM9505P ASTM D1203

GM9684P ASTM D1238

3 REQUIREMENTS.

3.1 GENERAL CHARACTERISTICS. The general type of
material used to manufacture the part shall be identified by a

symbol following the GM7400M specification number, unless
the plastic type is previously referenced in the material specifi-
cation (GMP or GM7001M) on the GM engineering drawing.
In that case, no material symbol is required. The symbol used
shall be as defined in SAE J1344. In addition, parts shall be
uniform in density, color, texture, finish, electrical and
mechanical properties, and free of porosity, warpage, checks or
cracks, chipped edges, blisters, and uneven surfaces. Unless
more specifically defined on engineering drawings, appearance
and finish of parts shall conform to good commercial practice
(reasonably free of gates, flash, ridges, roughness and tool
marks, and of mold lubricants and other contamination).

3.2 OTHER CHARACTERISTICS. Parts described by basic
number appended by suffix letter-number symbols, i.e.
GM7400M ABS (DSB83, FM2300, RE20, SGE895, TSB46),
shall conform to additional requirements outlined in the speci-
fication.

3.3 MARKING OF PARTS. Parts shall be marked using the
latest version of SAE J1344, For example, polycarbonate
would be indicated as follows:

>PC«

3.3.1 Marking is required on all plastic parts except in cases
where fit, function, or appearance is compromised. Extruded
parts are also excluded from this requirement.

3.3.2 A molded part that is manufactured using more than 1
polymer type shall have the plastic symbols for each polymer
type identified on the part. Examples of manufacturing using
more than 1 polymer type are coinjection molding and two-
shot molding. SAE 11344 defines the proper format.

NOTE: The above does not include cases where blends or
alloys are used in molding of parts. In cases where alloys or
blends are used, consult SAE J1344 for the correct symbol to
use.

3.3.3 SAE J1344 recommends a 3.0 mm letter height.
Proportionally larger or smaller letters are also acceptable. In
cases where the letter height must be smaller than 1.5 mm in
order to fit on the part, marking is not required. For ease of
locating for recycling, make the marking as large as possible
without hindering appearance or function.

3.3.4 Where possible, the SAE marking shall be located near
the part number, cavity number, molding date, or other mark-
ings on the part. If there is not room near the other markings,
or there are no other markings on the part, then the SAE mark-
ing shall be in an area that can be easily found when the part is
disassembled from the vehicle.

NOTE: This requirement is in effect for all future model years
starting with the 1995 model year. This requirement covers all
new 1995 parts and carryover parts where the tooling is pulled
from service for engineering changes. For carryover parts, the
SAE symbol shall be added to the tool at this time.
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3.4 STANDARD DRAWING NOTES.
3.4.1 Mark All Plastic Parts per SAE J1344.

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

4 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
following a conditioning period of 24 h min in standard labo-
ratory atmosphere (22 + 3°C and 45 to 55% RH) unless
otherwise specified. (The 2 periods may run concurrently.) For
nylon materials all tests shall be conducted on dry as-molded

test specimens which have been sealed in water vapor imper-
meable containers immediately after molding and not exposed
to ambient humidity until immediately prior to testing.

4,1 Specimens for the ASTM tests specified herein shall be
cut from parts where size and configuration permit. (When
desirable, purchaser may indicate on the part drawing the areas
where physical specimens are to be taken.) For parts which do
not allow for the specified ASTM sample sizes to be taken, it
may be necessary to specify alternate functional tests.

5 SUFFIX REQUIREMENTS. Sec Table 1 for a sum-
mary of the suffix symbols. Table 2 is a listing of symbols for
tolerances, unless otherwise indicated under an individual

property.

TABLE 1 - PROPERTIES

Suffix Symbol Characteristics Suffix Symbol Characteristics
AH Heat Aging PS Multi-Axial Instrumented Impact
AM Humidity Aging PT Impact Resistance (GM9300F)
BT Brittleness Temperature RE Regrind
CL Color RF Reinforcement and/or Filler
CR Chemical Resistance SG Specific Gravity
CS Compressive Strength TC Thermal Cycle Resistance
DS Dimensional Stability TR Tensile Strength — Rubber
EL Elongation TS Tensile Strength
FL Flexural Modulus — Secant VE Verification
FM Flexural Modulus — Tangent VL Volatile Loss
FS Flexural Strength VM Melt Flow Rate
HA Hardness — Shore A VR Relative Viscosity
HD Hardness — Shore D A\'AY Intrinsic Melt Viscosity
HE Hardness — Rockwell E WA Water Absorption
HK Hardness — Rockwell K WM Moisture Stabilization
HL Hardness — Rockwell L wQ Accelerated Weathering -— UV/CON
HM Hardness — Rockwell M ww Accelerated Weathering — Carbon Arc
Apparatus
HR Hardness — Rockwell R wX Accelerated Weathering — Xenon Arc
Apparatus
MP Melting Point XS Oxidative Stability (ASTM D3012)
MV Vicat Softening Point XX Oxidative Stability (GM9059P)
PL Parting Lines (GM9684P)
PR Impact Resistance (GM032P) v4 Other Characteristics
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TABLE 2 - TOLERANCES

Designation | Tolerance | Designation | Tolerance
A Min K +0.03
B Max L +0.04
C 1 0.001 M +0.10
D + 0.002 N + 0.50
E + 0.003 P +1.00
F 1 0.004 Q +2.00
G + 0.005 R +3.00
H +0.01 S +5.00
J +0.02 T % 10.00

5.1 SUFFIX AH —~— HEAT AGING. Tensile test specimens
cut from parts shall be exposed in an air-circulating oven (de-
scribed in GM9059P) for the time and temperature indicated
respectively by the first and second numerals following the
suffix AH-symbol (see Table 3). After the exposure period, the
maximum change in tensile strength and elongation allowed
when measured according to ASTM D638 shall be as indicated
by the third and fourth numerals following the suffix AH-sym-

bol (see Table 3). Test specimens shall be conditioned after the
exposure period for the same time period and at the same tem-
perature and relative humidity used for determining initial
tensile and elongation.

Example: AH2657 = After 72 h @ 175°C, there shall be
no more than * 25% change in tensile strength and * 40%
change in elongation.

AH9557 = After 4 h @ 120°C, there shall be no more than
+ 25% change in tensile strength and + 40% change in
elongation.

5.2 SUFFIX AM — HUMIDITY AGING. Tensile test spec-
imens cut from parts shall be exposed @ 95 to 100% RH for
the time and temperature as designated by the first and second
numerals following the suffix AM-symbol (see Table 3). After
the exposure period, the maximum change in tensile strength
and elongation allowed when measured according 10 ASTM
D638 shall be as indicated by the third and fourth numerals
following the suffix AM-symbol (see Table 3). Test specimens
shall be sealed in a moisture proof container and allowed to
cool overnight before the tensile and elongation tests are per-
formed.

TABLE 3 - HEAT AGING; HUMIDITY AGING

Numeral Designation
Characteristi
aracleristes 1 2 3 4 5 6 7 8 9

Exposure Time 7h 72 h 96 h 1wk 2 wk 3 wk 4 wk 16 wk Other
(1st Numeral) (See Z NOTE)
Exposure Temperature, 38 85 95 105 120 175 Other

°C (See NOTE) (2nd (See Z NOTE)
Numeral)
Tensile Strength Change, t5 110 t15 + 20 125 + 30 + 40 + 50

max % Not Specified
(3rd Numeral)
Elongation Change, 5 + 10 115 + 20 +25 + 30 + 40 50 Not Specified

max %
(4th Numeral)

NOTE: Unless otherwise specified, the temperature tolerance shall be + 2°C.

Example: AM4236 = After 1 week @ 85°C and 95 to
100% RH, there shall be no more than £ 15% change in
tensile strength and + 30% change in elongation.

AM9136 = After 24 h @ 38°C and 95 to 100% RH, there
shall be no more than + 15% change in tensile strength
and % 30% change in elongation. (In this case, a Z-suffix
shall also be used to specify the exposure time required.)

5.3 SUFFIX BT — BRITTLENESS TEMPERATURE.
Specimens taken from a part (using part substrate thickness by
12.5 x 125 mm) shail not fracture or crack when rapidly flexed

around a mandrel. The mandrel diameter shall be equal to a
constant times the actual part thickness. The constant shall be
specified by the first and second numerals following the suffix
BT-symbol. The test shall be conducted after 4 h exposure at
the temperature indicated by the third and fourth numerals fol-
lowing the suffix BT-symbol times the factor —1°C.

Example: BT0930 = No fracture when flexed around a
mandrel 9 times the part thickness after 4 h @ ~30°C.

NOTE 1: Table 4 gives examples of the relation between the
induced stress and the mandre! diameter, where T represents
the actual part thickness.
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