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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, ONE-PART, ACRYLIC, UV-LIGHT CURE
9985979

1 SCOPE. This specification covers a family of single
component, solvent free, fast setting, acrylic adhesives that
cure when exposed to light, either in the visible or ultraviolet
range.

1.1 These materials must be capable of being dispensed with
current production equipment. They shall be compatible with
production systems.

1.2 These materials will not cure when exposed to air or
moisture, but are sensitive to light of various wavelengths.
Therefore, all containers and dispensing equipment must be
opaque, This includes shipment, storage, dispensing and trans-
fer equipment.

1.3 The adhesives will bond a wide variety of metals, glass
and plastics to similar or dissimilar materials. While acrylics
are useable with most plastics or coatings, new applications
should confirm that the adhesives will not craze, degrade or
otherwise attack the substrates.

1.4 The cure systems in these adhesives are versatile in that
suitable response can be achieved with a variety of light
sources, ranging from high to low intensity. Cure rate is
dependent on lamp intensity, distance of adhesive from light
source, depth of cure needed, bondline gap, light transmittance
of substrate and part geometry. Some of these adhesives are
only suited for thin bond lines, while others can be success-
fully cured when significant amounts are applied.

1.5 The intensity of the curing light is such that serious eye
injury may result from even brief exposure. Hence, protective
glasses need to be available for setup personnel. Opaque
shielding or an enclosure is necessary for production opera-
tions.

1.6 The adhesives shall be insoluble in and resistant to water,
gasoline, petroleum products and other chemicals commonly
used in the assembly of automotive components and related
parts,

1.7 APPLICATIONS. Headlamps, reflector to lens.

1.8 KEY WORDS: Adhesive, one-part, light cure, UV cure,
acrylic.

2 REFERENCED STANDARDS.

GM1000M ASTM D570 ASTM D1475
GM3655M ASTM D638 ASTM D2240
GM9010P ASTM D790 ASTM E502
GM9763P ASTM D792 SAE J1524
ASTM 56 ASTM D882 SAE J1864
ASTM 1084 ASTM D1144

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 TOXICITY. The toxicity shall be disclosed in kind and
magnitude, as required, by the Material Safety Data Sheet. In
addition, the material must have full approval of the appropri-
ate medical department prior to production use.

3.3 STABILITY (GM9763P). Material conditioned using
potential storage conditions must be capable of passing all the
requirements of this specification.

3.3.1 Elevated Temperature Stability. As shipped, the adhe-
sive must be capable of withstanding a temperature of 55°C for
72 h, without separation or caking.

3.3.2 Low Temperature Stability. As shipped, the adhesive
must be capable of withstanding 3 cycles of the applicable
cycle schedule outlined in A2 of GM9763P.

3.3.3 Storage Stability. The shelf life of the adhesive in
closed containers shall be 180 days at a temperature not to
exceed 35°C. Shelf life of the material commences upon the
receipt of the material from the manufacturer.

3.4 PRESSURE STABILITY (SAE J1864). As shipped, the
adhesive must not separate or cake.

3.5 MATERIAL PROPERTIES - UNCURED ADHESIVE.
See Table 1.

3.6 MATERIAL PROPERTIES - CURED ADHESIVE.
See Table 2.

3.7 HARDNESS - SHORE D. Hardness shall be tested as
specified in ASTM D2240 on a glass slide.

3.7.1 Wipe glass slide with acetone.

3.7.2 Place adhesive on the glass slide, creating a small "pud-
dle" with as much depth as possible.

3.7.32 Place slide in a UV chamber exposed for 20 s at 20
W/m®.

3.7.4 Remove specimen from the chamber and allowed to
cool to room temperature for 5 minutes.

3.7.5 Place slide on a flat surface and take 5 durometer read-
ings at various locations.

NOTE: Care must be taken so the needle does not go all the
way through the material to the slide causing inaccurate read-
ings.

3.7.6 Discard the high and low values and average the 3
readings for the final value.

4 ADHESIVE PROPERTIES. Test specimens, prepared
as specified in the designated procedures, must meet the fol-
lowing requirements. See Table 2.

4.1 ADHESIVE REQUIREMENTS FOR STRUCTURALLY
BONDED PLASTICS (GM3655M). (Non FRP, Type VIII
only.)
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4.1.1 Parts must be assembled and cured using the production
process, such as substrates, coatings, cure method, oven bakes,
etc.

4,12 This procedure must be repeated for each bonding sys-
tem under consideration for the application.

4.2 TENSILE STRENGTH. Tensile strength specimens are
to be fabricated from grit-blasted steel and glass plates.

42.1 Assemble 13 mm diameter x 50 mm grit-blasted steel
tensile pins to 75 x 75 x 13 mm glass plates.

422 Expose 30 s at 50 000 pw/cm? ultraviolet light.

4.2.3 Allow specimen to condition at room temperature for
24 h prior to test.

4.3 When properly agitated, dispensed and applied to the
intended device, the adhesive properties must be such that the
device will pass all the performance specifications as listed on
the part print. The performance specifications are intended as
the final determination of suitability for the raw material, but
are not intended to be material properties.

5 OTHER TESTS MAY BE REQUIRED TO VALIDATE
THE SPECIFIC APPLICATION.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until a submission of representative
initial production samples to the purchaser’s laboratory and/or
engineering department has been approved as meeting the
requirements of this specification.

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

7 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 the purchaser. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by the pur-
chaser. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 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 the control divi-
sion as meeting the requirements of this specification. Sources
are available through the on-line MATSPC System.

9 GENERAL INFORMATION. This standard was origi-
nated by IFG in January 1994 and approved by the Adhesives
Committee in November 1995.
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