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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Plastics

SOFT INTERIOR TRIM PARTS
GM7454M

1 SCOPE. This standard covers the performance and
approval requirements for three classes of soft interior trim
parts. The class shall be indicated on the part drawing in addi-
tion to the specification number (i.c., GM7454M Type A).
Two typical part constructions are utilized: an appearance skin
supported by a retainer and an appearance skin on a foam filler
supported by a retainer. An ionomer film is sometimes used
between the foam and the retainer. The surface skin may also
be painted. (Paint is sometimes needed in order to meet the
color, gloss and/or durability requirements.) These require-
ments are intended mainly to evaluate the skin/filler
performance. Additional requirements may be added for the
retainer materials.

Typical skins:
Injection Molded Poly(Vinyl Chloride)
Vacuum Formed Modified
Poly(Vinyl Chloride)
Urethane
Cast Liquid or Powder Poly(Vinyl Chloride)

Typical fillers:
Urethane Foam
Vinyl Foam
Optional - No Foam

Typical retainers:
Molded Rigid Plastic
Sheet Metal
Rigid Urethane
Die Cast Alloys

2 REFERENCED STANDARDS.

GM3602M GM9141P GM9907P
GM4350M GM9150P 9981062
GM9032P GM9305P ASTM D413
GM9033P GM9310P SAE J1351
GM9069P GM9538P

GM9125P GM9736P

3 REQUIREMENTS. The part construction shall be
tested under standard conditions of 22 + 3°C and 50 + 5% RH
unless otherwise specified.

3.1 Test samples are to be cut from production intent parts
and consist of the entire cross section of the part, i.c., paint,
skin, filler, ionomer film and retainer, unless otherwise speci-
fied.

3.2 The high temperature testing requirements will be deter-
mined by one of the following classification temperatures as
indicated on the part drawing.

TYPICAL PART
REPRESENTED
TYPE A =93°C vertical panels, I/P
lowers
TYPE B = 102°C consoles
TYPEC=110°C I/P uppers

4 TESTING REQUIREMENTS.

4.1 FOGGING. The degree of fogging as indicated by the
fogging number shall be not less than 60, and shall not be oily
in composition, when each color of cover material cut from a
flat surface of the part is tested according to GM9305P. Report
fog number and type (i.e., oily or dry),

TYPE A =95°C
TYPE B = 110°C
TYPE C = 110°C

4.2 CHEMICAL RESISTANCE. There shall be no gloss
change, staining, discoloration, surface softening, or loss of
grain and color transfer to a clean white cheesecloth shall have
an AATCC rating of Class 4 or better when each color of the
pq:th construction surface is rubbed briskly for 10 s (+1, -0) 5
with:

9981062 Solvent
Ammoniated Window Cleaner
{Windex or Equivalent)
ARMOR ALL CLEANER, PN 1052911

4.2.1 There shall be no staining, discoloration, surface soften-
ing, loss of grain and color transfer to a clean white
cheesecloth shall have an AATCC rating of Class 4 or better
when each color of the part construction surface is rubbed
briskly for 10 s (+1, -0) s with:

ARMOR ALL PROTECTANT, PN 12345002

4.2.2 The length of a rub shall be at least 50 mm. The force
of the cloth normal to the surface shall be 5 £ 0.5 N.

4.3 COLOR CROCKING. The AATCC Rating for each
color of the part construction shall be Class 4 or better after 10
complete back-and-forth strokes when tested per GM9033P
with both a dry and a wet white cloth.

4.4 HEAT EXPOSURE. There shall be no discoloration,
shrinkage, distortion, exudation, bridging, gloss change, dark-
ening, voids, loss of grain definition or other objectionable
change after being exposed for 2 h per GM9310P with the sur-
face temperature at the “Classification Temperature”.

4.4.1 There shall be no separation of the materials of con-
struction and skins shall show no bridging, bubbling,
wrinkling or peel back of edges after heat exposure.

4.5 ODOR. The material must have an odor scale rating
number of 2 or lower when tested per SAE J1351.

4.6 INDENTATION RECOVERY. Using a min 10 mm
thick section and/or a point or points specified on the part
drawing, the part shall fully recover after 1 h from an indenta-
tion caused by a constant deflection in which a 19 mm dia ball
is pushed into the surface to a distance equal to 1/3 the foam
thickness and held 15 s.
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4,7 COLD CRACK RESISTANCE. A 100 x 100 x 10 mm
section of each color of the skin/filler cut from a flat surface of
the part shall not exhibit any fractures when impacted with
1.5 £ 0.05 J at —-30 £ 2°C according to GM9032P as received
and after oven aging 7 days at 91 £ 2°C in an air-circulating
oven.

NOTE: The sample shall show no discoloration, objectionable
gloss change, darkening, loss of grain pattern or other objec-
tionable change after the oven aging.

4.7.1 The sample shall be mounted on a hardwood block 100
x 100 x 50 mm. The sample shall be held in place by taping it
at each corner to the hardwood block.

4.8 ADHESION. The adhesive bond strength between typi-
cal adjacent materials (retainer/film, retainer/foam, film/foam,
foam/skin, retainer/skin) shall be 525 N/m min as received and
immediately (within 15 s) after each step of the appropriate
cycle in GM3602M. The following cycles shall be used for
each Type designation:

TYPE A = GM3602M, Cycle I

TYPE B = GM3602M, Cycle I

TYPE C = GM3602M, Cycle II, substitute 110°C for
100°C

4.8.1 The failure mode (during the peel test and on exposed
whole parts) must be cohesive failure of either one of the
adherends or the adhesive.

NOTE: Typical examples of cohesive failure are foam split,
adhesive layer split, vinyl skin break, ionomer film break.

4.8.2 1If a foam split occurs at a value below the 525 N/m min
requirement, this would be considered a pass.

4.8.3 Adhesive failure between two adjacent materials is
unacceptable.

NOTE: Typical examples of adhesive failure are clean separa-
tion between adhesive and ionomer film, clean separation
between skin and foam, or clean separation between foam and
retainer.

4.8.4 There shall be no separation of adjacent materials and
skins shall show no bridging, bubbling, wrinkling or peel back
of edges.

NOTE: Foam will not adhere to some retainer materials, i.e.,
glass filled polypropylene. In these cases, special provisions
for mechanical attachment of skin to retainer are to be made
on the part drawing.

4.8.5 The adhesive bond strength should be tested per ASTM
D413 using either a 90° or 180 * peel. The 180" peel is to be
used for testing between flexible adjacent materials, and the
90" peel is to be used for testing between a retainer and the
flexible adjacent material.

4.8.6 For whole part testing, the adhesive bond strength
should be determined GM9907P, Interior Trim Hand Peel
Strength Procedure.

49 COLORFASTNESS TO LIGHT. There shall be no exu-
dation, darkening, objectionable color change, objectionable
gloss change or other objectionable change when each color of
skin/filler composite is exposed in a xenon arc apparatus per
GM9125P - Interior Cycle. Length of exposure to be:

TYPE A = 601.6 ki/m *
TYPE B = 1240.8 kJ/m’
TYPE C = 1240.8 kI/m *

After exposure the A E reading shall be no greater than 3.0
units when measured in the same location on the sample
before and after exposure. Color readings per CIELAB color
space, 10° observer, illuminant D65, specular included.
Exposed samples may be wiped with a solution of water and
mild detergent and blotted dry with a clean white cloth before
the color reading is taken.

A skin/filler combination with a minimum thickness of 10 mm
is to be used.

NOTE: Visual color change which is considered objec-
tionable/acceptable by the GM Design Responsible
Engineering Group can override the A E value.

4,10 ARIZONA EXPOSURE. There shall be no objec-
tionable shrinkage, delamination, blisters, voids, exudation,
bridging, darkening, color change, gloss change or other
change (GMUTS rating of 8 or better) when exposed in
Arizona per GM9538P U/G-STC-XXX in which the upper
temperature will be the classification temperature in 3.2. The
exposure duration (in langleys) shall be specified on the GM
engineering drawing. If no exposure level is specified, the fol-
lowing exposure levels must be met:

TYPE A = 50 000 langleys
TYPE B = 50 000 langleys
TYPE C = 80 000 langleys

If the part construction is a new design, then all colors shall be
tested. If the part construction is not a new design, then only
new colors for that model year shall be tested.

4.10.1 Color readings shall be measured in the same location
on the sample before and after exposures per CIELAB color
space, 2° observer, illuminant D65. The A E values shall be
reported so that a requirement can be established and added to
this specification at a later date. Exposed samples may be
wiped with a solution of water and mild detergent and blotted
dry with a clean white cloth before the color reading is taken.

4.10.2 Exposure shall be conducted with visual inspections to
be reported weekly and color readings to be reported monthly.
Locations shall be chosen on the surface for color readings and
identified so that color differences will be measured from the
same location. A separate control sample shall be retained as
an unexposed sample for color comparisons.
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