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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

BENDING BOARDS
GM2206M

1 SCOPE. This specification covers boards used in bend-
ing applications which must be capable of deep scoring
without cracking along score lines when bent. All of the
boards when required may have one or both of the surfaces
gray or black.

1.1 Types 1 and 2. This is a laminated fiberboard made
from commercial reworked paper stock and sized to provide a
good finish and improve water resistance. The surface must
be smooth and uniform. The board must be pliable, non-
staining and adaptable to sewn assemblies. Type 1: Typical
applications for this type include glove boxes. Both sides of
this board are always black. Type 2: This type is used
primarily as a filler between the spare tire and the floor of the
rear compartment. Both sides and the core are black.

1.2 Types 3 and 4. This is a laminated construction of kraft
liners on a sized core and is used where additional stiffness
and *“‘set resistance” are required. This board may be grained
and must be capable of being coated smoothly with lacquer
type paints where required. It also must be non-staining. Type
3: This type is used primarily as a trunk liner, but may be
used in other applications where stiffness is required. Type 4:
This type is used primarily in door subfoundations or in other
applications where its stiffness may be required. The kraft
liners on this type must be laminated with the wire side out
for maximum smoothness.

2 APPLICABLE MATERIAL SPECIFICATIONS AND
TEST METHODS.

GM9070P GM9452P
GM9200P ASTM D747
GM9451P ASTM D2529

3 DETAILED REQUIREMENTS.  All tests, unless other-
wise specified, shall be performed at 23 C and 50% RH.

3.1 Thickness. Measure the thickness at even spacings
across the width of a full width sheet if possible; alternatively,
take six 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 will be
used.

TYPEl o, 1.80£0.10 mm
TYPE2 coeireiiinriiieiiiciinie e, 3.07+£0.10 mm
TYPE3 ciiiiiiiniiiiciiniciciereisrnnas 1.80 £0.10 mm
Typed ..o, 1.02 £0.05 mm

3.2 Mulien Burst (ASTM D2529).

3.3 Dimensional Stability (GM9452P). After 24h at
100% RH and 38 C, or 24 h at 70 C, the dimensional change
shall not exceed the following (non-condensing atmosphere):

Maximum Change, Each Direction:

TYPe L e +1.35%
TYPE 2 e e +1.35%
TYPE 3 eeeeeeeeeeeeeeeeeeeeneeeeereesenssnenns +1.0%
TYPE G e eeeeeeeeeeeeeeeneereeereeeneseneans +1.0%
Maximum Change, Sum of Both Directions:
TYPE Leveeeeeereeeeeeeeeeeeeeeeseessessenans +1.75%
TYPE2.eeeeieneiniiene it een e eceneanees *1.75%
TYPE 3 iiieniirercrrrer e e eeeenes *+1.25%
TYPEA..oieiitiiniiniiieir e *1.50%

3.4 Warpage (GM9451P). After 24 h at 100% RH and
38 C, the warpage shall not exceed the following:

Maximum Warp in Either Direction:

Type L. 1%
TYPE2.aeniriiiiiiiniiiisisiris s esca e sanes 1%
TYPe 3. 6%
Typed..coeeriiiiiiiiiiiniiii e 6%
Maximum Warp in Total of Both Directions:
TYPe L e 9.5%
TYPE2.euiniieimiiiicinircr e s s eeens 9.5%
TYPe 3 e 8%
8 3 - 8%

3.5 Stiffness. Test Types 3 and 4 per ASTM D747, 25 x
90 mm specimen, 50 mm span, moment 282.5 millinewton-
meters load at 5 degrees angular deflection. The stiffness or
bending moment shall be calculated as follows:

Type WMD AMD
3 190 70
5 30 15

3.6 Extractables. The board must not contain any colored

(Load) x (Angular Reading)
100

Bending Moment (mN-m) =

extractables when tested in water or cleaning solvents as
follows:

3.6.1 Place a piece of filter paper (Whatman No. 41, or
equivalent) benecath three separate 50 x 50 mm samples of the
board. Saturate one sample with water, one with 9981062
naphtha and one with 9981228 fabric cleaner. There must be
no bleeding of color onto the filter paper within 5 minutes.

Typel e 2070 kPa min
B3 1 2 3500kPamin 3.7 Delamination. There must be no delamination (between
TYPE 3 ceriiiieiiirerererereier s nes 2750kPamin  kraft and core or within core) or blisters evident during the
TYPe4d oo 1700 kPamin  course of any of the laboratory tests.
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3.8 Staining. Types 1 and 4 boards must not show staining
or other detrimental effects on adjacent trim items. The trim
materials shall be wrapped tightly around the board and
exposed for 7 days at 93 C and/or 7 days under an RS
sunlamp. A sample of the trim material shall be exposed
separately in the oven and sunlamp as a control.

3.9 Cementability. In applications where bonding is re-
quired, engineering will specify environmental exposure con-
ditions, methods of application, and minimum peel require-
ments.

3.10 Sewing and Staining Characteristics. The purpose of
this test is to determine if a routine sewing procedure will
cause thread breaks or an excessive amount of board weak-
ness along sew lines. Also determined at this time is the
presence of staining materials in the board construction.
There shall be no breakage or staining along the sew lines
when board Types 1 and 4 are tested per Figure 1.

3.11 Flammability. Types 1 and 4 material shall not burn
or transmit a flame front across its surface at a rate of more

than 101.6 mm per minute when tested in accordance with
GM9070P, as received and after accelerated aging
(GM9200P). However, if a material stops burning before it
has burned for 60s from the start of timing and has not
burned more than 50.8 mm from the point where timing was
started, it shall be considered to meet this requirement.

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.

5 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 shall 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-

SEW LINE AND STAINING CHARACTERISTICS - SAMPLE  THE SEWN BOARD IS CONDITIONED 72 HOURS AT 509 RH
BOARDS OF 450 mm x 450 mm OR LARGER ARE USED FOR  AND 23 C AND BENT AS SHOWN BELOW IN EACH DIRECTION
THIS TEST. SEPARATELY WITH A STITCH LINE LOCATED WITHIN THE
RADIUS.
A PATTERN OF SEW LINES IS RUN ON THE SAMPLES AS
SHOWN IN THE SKETCH BELOW. THE TEST SHOWS UP ANY INHERENT BRITTLENESS OF THE
BOARD. IT IS REPRESENTATIVE OF PRODUCTION PRACTICE
ALL SEW LINES - DOUBLE ROW OF STITCHES 6 mm APART. |y TENSIONING THE BOARD WHILE SEWING TO OBTAIN A
STITCH SIZE. ... eeveereeeeeeeereeneenns 200 PER METER  T\GHT TRIM.
NEEDLE SIZE +vvvvnneeveeeeeeeeereneeensecennnseens NO. 23
THREAD . ...veeneeeeeneeeeeeeneeeeeanesesseneaesens NYLON  AFTER THE BEND TEST, THE SEW LINES ARE SWABBED
SIZE oot a e eeaae 92  WITH 998 1062 AND 998 1228 AND OBSERVED FOR STAIN DUE
TO ASPHALT OR OTHER STAINING CONSTITUENTS.
6
150 DIA
100
45 DEGREES
100 —_t e —
STITCH LINE LOCATION
100
100
Dimensions in mm.
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