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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ General

RESINATED FOUNDATION BOARD
GM2216M

1 SCOPE. This specification describes a board made from
cellulosic fibers and resins, formed with heat and pressure
into dimensionally stable, homogeneous, contoured parts.
The board may be used for subfoundations and may consist of
two 1.02 mm kraft liners bonded securely with grain direc-
tion in opposite directions.

1.1 Manufacturing practices must include the necessary
safeguards to ensure maximum dimensional stability. Curl
and warpage under normal humidity storage conditions shall
be cause for rejection.

2 APPLICABLE MATERIAL SPECIFICATIONS AND
TEST METHODS.

GM3602M GM9154P GM9452P
GM9070P GM9175P ASTM D747
GM9144P GM9200P ASTM D2529
GMS3145P GM9451P

3 REQUIREMENTS. Unless otherwise specified, all tests
shall be performed at 21 £ 2 C and 50 * 5% RH.

NOTE: The values of some performance parameters depend
upon direction along the material sample. Specified limiting
values, minimum or maximum, are those measured in any
direction. Therefore, evaluation of these properties must be
performed in at least 2 directions (parallel and perpendicular
to “machine direction”). Any submitted material samples
must be marked to show this orientation.

3.1 Thickness. Measure the thickness at even spacings across
the width of a full width sheet, if possible; alternatively, take 6
readings from as many samples as possible and average the
readings. A Randall Stickney gauge or equivalent with a
0.45 kg weight and a 650 mm’ pressure foot shall be used.
The thickness shall be 2.03 t 0.13 mm.

3.2 Weight. The weight shall be 1.55 kg/m* * 6%.

3.3 Tensile Strength. Samples (50 x 150 mm) shall be cut
from the sheet and tested on any standard tensile testing
machine. The samples shall be pulled at a speed of
5 mm/minute with a 75 mm initial jaw separation. The
tensile strengths of 5 samples taken in each direction shall be
averaged and shall be 18 000 kPa minimum.

3.4 Stiffness (ASTM D747). Using a span of 50 mm, a load
of 678 mN.m (total), angular reading at 30° and a sample
size of 25 x 90 mm, the minimum bending moment shall be
300 mN-m.

Bending (Converted Load) x (Angular Reading)
Moment = 100

3.5 Burst Strength (ASTM D2529). The burst strength shall
be 2700 kPa minimum.

3.6 Water Absorption. Three 100 x 100 mm pieces shall be
dried for 4 h at 105 £ 3 C. The ‘samples are individually
weighted, then suspended vertically in distilled water at room
temperature. After 24 h immersion, the samples are removed.
The surplus water is quickly blotted off and the samples are
reweighed. The water absorption is expressed as the % gain in
weight after the 24 h water immersion and must be
35% maximum.

3.7 Warpage (GM9451P).

5.5% max bow in either direction
7.5% max bow total of both directions

3.8 Dimensional Stability (GM9452P). Incubate a sample
for24 hat 40 + 3 Cand 95 * 5% RH and incubate another
sample at 70 * 3 C for 24 h. After incubation, the maximum
change shall not exceed the following:

Max Change Max Change
Test in Any Sum. of
One Direction Both Directions
95% RH +0.6% 0.9%
70 C -0.6% 0.9%

3.9 Delamination. There must be no delamination or blisters
evident during any of the laboratory tests.

3.10 Heat Resistance. There shall be no blistering or delami-
nation after one hour in an air-circulating oven at 115 £ 2C
and then cooling to room temperature.

3.11 Flammability (GM9070P). The material shall not burn
or transmit a flame front across its surface at a rate of more
than 101.6 mm/minute when tested per GM9070P as re-
ceived and after accelerated aging (GM9200P). However, if a
material stops before it has burned 60 s from the start of
timing and has not burned more than 50 mm from the point
where timing was started, it shall be considered to meet
this requirement.

3.12 Adhesion (where applicable) must meet GM3602M.
3.13 Dielectric Properties (where applicable).

3.13.1 Resistance to Arcing and Charring. There shall be no
arcing or charring of the board or dielectric adhesive when
subjected to GM9144P. The source identification marking
ink and/or the adhesive used in the adhesion of the plys shall
show no arcing or charring after GM9154P.

3.13.2 Dielectric Bond Strength (GM9145P). There must be
no delamination of the coating and a bond strength of
3 N minimum.

3.13.3 Power Factor (GM9175P). The power factor of the
board shall be no greater than 142 C. There shall be no
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surface adhesion of the 2 boards under the outside die-lines
(the Tempilaq is under the center die-line).

3.14 Functional Tests. When the part is assembled either in
a car body or appropriate test fixture using the appropriate
retentive devices, it must withstand 3 complete cycles with no
objectionable distortion, warpage, sag, delamination or other
undesirable effects.

3.14.1 Cycle:

20 hat 40 £ 2 C and 85 * 5% RH
4 to 72 h at room temperature

20 h at 85 = 2 C (dry heat)

4 h to 72 h at room temperature

3.142 The assembly is tested in a controlled temperature
and humidity room. It remains in this room throughout the
cycle and changes in temperature and humidity are gradual,
taking as long as 90 minutes.

NOTE: Other environmental testing will be done at the
discretion of Engineering.

4 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.

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

§ 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 engineering. There shal! be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engi-
neering. 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 responsibili-
ty for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.

6 APPROVED SOURGCES. Engineering qualification of
an approved source is required for this specification. Only
sources listed in the GM Material File under this specification
number have been qualified by engineering as meeting the
requirements of this specification.

7 GENERAL INFORMATION. This newly issued stan-
dard has been revised from FBMS 5-22 by BOC-Flint.
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