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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

PART PERFORMANCE — PLASTIC/METAL LAMINATED MOLDING
GM3620M

1 SCOPE. This specification covers the part perfor-
mance, durability and adhesion requirements of plastic/metal
laminated moldings. The laminate shall be suitable for
interior or exterior applications.

NOTE: A laminate system (as defined in this specification)
includes assemblies using press bonding techniques to adhere
previously extruded or injection molded thermoplastic deco-
rative components to the metal substrate.

1.1 Parts covered by this specification shall be designated as
follows:

Type I — Interior Applications
Type 11 — Exterior Applications

1.2 The extruded or injection molded thermoplastic materi-
als used in the laminate system must meet the durability
requirements of GM7451M for Type 1 applications or
GM7452M for Type II applications

1.3 Plastic films, film laminates and film/plastic laminates
must meet the requirements of GM3619M. When laminated
to metal in the sheet stock form, the sheet stock must meet
the requirements of GM7453M.

1.4 Finished parts may be topcoated with a clear or
pigmented organic coating to obtain the required appearance
or durability. The requirements for the topcoat appearance
and performance must be indicated on the engineering
drawing.

1.5 The performance requirement for any inserts, weather-
strips, emblems, etc. bonded to the molding shall be designat-
ed on the engineering drawing.

2 SAMPLE OF DRAWING CALLOUT.

2.1 Extruded or Injection Molded Thermoplastic Materials
Laminated to Metal.
Material: Polyviny! Chloride per
GMP.PVC.010
Thickness 0.50 mm

Bimetal per GM6265M (Code C)
Total stock thickness 0.55 to
0.67 mm

Adhesive per 9982226

Part Performance: GM3620M, Type II
GM7452M-VG

2.2 Plastic Films Laminated to Metal.

Construction. Fluorocarbon Film Laminated to Metallized
Polyester Film Laminated to Vinyl Film:

Fluorocarbon Film ...l 0.025 mm = 10%
Metallized Polyester Film ................ 0.013 mm * 10%
Vinyl Film.....cocooovvni 0.152 mm + 10%
BackCOating .....covvvvneirreniniineiniiiieninnens 0.0001 mm

Film Laminate to meet
GM3619M, Type 11

Bimetal per GM6265M
(Code C)

Total stock thickness 0.55 to
0.67 mm

GM7453M, Type Il

Material Performance:

Plastic/Metal Laminate
Performance:

Part Performance: GM3620M, Type 11

3 REFERENCED STANDARDS.

GM4350M GM7453M GM9531P
GM4465P GMS032P GM9540P
GM7451M GM9505P GM9758P
GM7452M GM9508P GM9797P

4 GENERAL REQUIREMENTS. All tests shall be per-
formed at 22 + 3C and 50 * 5% RH, unless otherwise
specified. A minimum of 72 h after fabrication is recom-
mended prior to testing.

4.1 Molding systems which are intended for exterior appli-
cations and are mechanically attached to body panels shall be
tested in the grounded condition using panels which represent
the appropriate production paint system. Samples shall be
mounted using the production released attachment system.

4.2 Cold Impact Test (GM9032P). Parts shall be condi-
tioned at -30 * 2 C for a minimum of 4 h. While at -30+2C
and with the part securely supported, impact the specimen on
the plastic surface with an impact of 3.0J. The part must
withstand the impact without adhesive failure of the plastic to
the metal, the insert to the molding (where applicable), or
cracking of the plastic when tested as received and after heat

aging (5.2).

4.3 High Pressure Car Wash (GM9531P). This test is to
evaluate the appearance and adhesion of the plastic/metal
laminated molding systems (including inserts) following high
pressure car wash spray exposure. There shall be no objec-
tionable surface change (pitting, spotting, wear thru, color or
gloss change, etc.) or delamination following exposure to
simulated high pressure car wash jets.

44 Appearance and Laminate Adhesion. The part shall
exhibit no objectionable surface changes (blooming, pitting,
spotting, or bubbling of the film, etc.), odor, or delamination
after environmental exposures described in Section 5.
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4.4.1 Objectionable delamination shall be defined as follows:

4.4.1.1 Constructions that undergo 0 to 10% stretch bend-
ing after lamination, are subjected to minimal secondary trim
operations, or where the cut edge represents a critical
appearance surface shall exhibit no more than 3 mm delami-
nation of the thermoplastic material from the metal substrate
from any cut or stamped edge. In addition, there shall be no
delamination along the primary appearance surface.

4.4.1.2 Constructions that undergo < 10% stretch bending
after lamination, are subjected to severe or extensive secon-
dary trim operations, or where the cut edge does not represent
a critical appearance surface shall exhibit no more than
10 mm delamination of the thermoplastic material from the
metal substrate from any cut or stamped edge. In addition,
there shall be no delamination along the primary appearance
surface.

4.4.2 Test Procedure. Following environmental exposure,
both the cut edge and appearance edge shall be examined.

44.2.1 If delamination is not readily observable, a sharp
edge or pointed tool shall be used to test the cut edge and
appearance edge of the molding for delamination of the
plastic laminate from the metal substrate. Moderate hand
force should be used. Do not create or initiate delamination
using this tool.

44.2.2 If delamination is observed or if it is determined
using the procedure outlined in 4.4.2.1, insert a pocket scale
between the plastic and the metal at the delamination site
such that it bottoms out at the point where the delamination
ends. Be careful not to cause additional delamination during
insertion. Measure the depth of delamination from the scale.

44.3 End Cap Adhesion. Where applicable, delamination
shall be no more than 25% of the total depth of any
nonappearance surface bondline, following environmental
exposure, with no objectionable separation at the appearance
surface when viewed in body position.

4.4.4 Insert Adhesion. Where applicable, the adhesively
bonded insert when applied using the appropriate production
process shall meet the adhesion requirements following
environmental exposure (Section 5).

444.1 Pluck Adhesion (GM9758P). The insert shall with-
stand a minimum of 102 N pluck adhesion.

4442 Cleavage Peel (GM9797P). The insert shall exhibit a
minimum of 100 N breakaway and 35 N continuous cleavage

peel.

5 ENVIRONMENTAL EXPOSURE. These tests are de-
signed to evaluate the adhesion performance of bilaminate
moldings.

5.1 Humidity Aging (GM4465P).

<

5.2 Heat Aging. Samples shall be exposed for 14 consecutive
days in an air-circulating oven at 80 * 3 C.

5.3 Environmental Cycle Test (GM9505P).

5.3.1 Type 1. Samples shall be exposed for 2 consecutive
cycles per GM9505P, cycle H.

5.3.2 Type II. Samples shall be exposed for 30 cycles per
GMO9505P, cycle G.

6 TYPE Il APPLICATIONS ONLY. In addition to the
General Requirements, exterior parts must meet the following
requirements.

6.1 Corrosion Performance (GM9540P). These tests are
designed to evaluate the corrosion performance of the metal
surface of bilaminate moldings.

6.1.1 Cosmetic Corrosion. The laminate shall exhibit no red
or white surface metal or crevice corrosion either at the
interface of the metal substrate and the plastic laminate or at
the end caps following heat aging (5.2) and exposure to 25
cycles as defined in GM9540P, procedure A. In addition
there shall be no indication of galvanic interaction during
these exposures.

6.1.2 Functional Corrosion. The molding shall remain intact
and show no indications of loosening of the fastening system
following exposure to 50 cycles as defined in GM9540P,
procedure A. In addition there shall be no indication of
galvanic interaction during exposure.

6.2 Gravelometer (GM9508P). There shall be no loss of
adhesion due to gravel impact or evidence of plastic wear-thru
to the metal substrate when tested according to GM9508P,
using a temperature of -30 = 2 C.

6.3 Cold Exposure Followed by Steam. There shall be no
visible change in appearance or adhesion following 4 h
exposure at —-30 * 2 C immediately followed by 5 minutes
exposure to steam.

7 INITIAL SOURCE APPROVAL. No shipment shall be
made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

7.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

8 INSPECTION\AND REJECTION. All shipments of
material or parts under contract or purchase order manufac-
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