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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Textlles

EXTERIOR GRADE VINYL . OPTIONAL HEAT TRANSFER
GM2770M

1 SCOPE. This specification covers the properties of a
flexible vinyl material suitable for spare tire covers. The mate-
rial shall be resistant to permanent creasing, mildew or fungus
attack. The material shall also be compatible with inks used in
an optional emblem that is heat fused onto the vinyl.

2 REFERENCED STANDARDS.

GM4465P GM9200P ASTM G21
GM9069P GM9220P SAE J855
GM9140P GM9736P SAE J860
GM9143P AATCCS SAE J882
GM9147P ASTM D751 SAE J1351
GM9151P ASTM D2261 SAE J1960
GM9160P ASTM D3774

GM9216P ASTM D5034

3 REQUIREMENTS. The material shall be tested under
standard conditions, 21 £ 2°C and 50 + 5% RH. Unless other-
wise specified, samples shall not be taken nearer the selvage
than 1/10 the width of the material.

3.1 The values of some properties and performance parame-
ters (e.g. tensile strength) may depend upon direction along the
material samples. Therefore, tests must be performed both par-
allel and perpendicular to machine direction in order to
determine true minimum and maximum values for confor-
mance to requirements of this specification.

3.2 COLOR AND PATTERN. The tolor and pattern shall be
approved by engineering to be an acceptable match to the
engineering approval sample when viewed under the condi-
tions set forth in GM9220P.

3.3 WIDTH (ASTM D3774). Refer to the purchase order.

4 CONSTRUCTION PROPERTY REQUIREMENTS.
4.1 THICKNESS (SAE J882).

Regular Loft - Type 1 1.5-30mm
High Loft - Type I 25-40mm

4.2 WEIGHT (SAE J860).

Type I, g/mm’  Type II, g/mm’

Vinyl 492 - 576 492 - 593

Polyester 227 393

Nonwoven

Backing

Total Weight 719 - 803 885 - 986
Vinyl 492 to 576 g/m®
Polyester Nonwoven Backing.....ecesesmmessssssssscssss 227 g/m?
Total Weight 719 to 803 g/m?

4.3 TENSILE STRENGTH (ASTM D5034, GRAB
METHOD). The tensile strength shall be 450 N min.

4.4 TEAR RESISTANCE (ASTM D2261, 300 mm/minute).
The tear resistance shall be 25 N min.

4.5 BOND STRENGTH (ASTM D751, 300 mm/minutc).
The vinyl to fabric bond strength shall be 22 N min.

4.6 PLIABILITY (GM9151P). The pliability shall be 0.500
max.

4.7 STRETCH AND SET (SAE J855).

Type I Type II
Stretch (Warp) 20 - 40% 20 - 60%
Stretch (Fill) 15 - 40% 20 - 60%
Set (Warp) 10% max 10% max
Set (Fill) 15% max 15% max

4.8 RESISTANCE TO FLEXING (GM9216P). There shall
be no cracking, crazing or delamination of the vinyl coating
following flexing for 30 minutes as received and after 7 days
a 70 £ 2°C.

4.9 RESISTANCE TO COLD CRACKING (GM9140P).
There shall be no coating failure or cracking @ -25°C witha 4
) impact as received and after accelerated aging (GM9200P).

4.10 CLEANABILITY (GM9147P). Cleaned samples shall
thow no more than a slight change in color or finish (bright-
ness-duliness). There shall be no loss of embossment, severe
attraction of dirt, any undesirable effects, appreciable wrin-
kling, or decreased pliability when compared to present
production samples.

4.10.1 At the discretion of engincering, new constructions
and/or colors may be sent to Florida and/or Arizona for expo-
gure testing.

4.11 TOPCOAT ADHESION (GM9160P). There shall be no
topcoat, paint or ink removal when a picce of tape is applied to
the specimen and pulled off with a quick pull.

4.12 CRAZING (GM9143P). There shall be no crazing or
whiteness when folded or creased.

4.13 RESISTANCE TO ODOR (SAE J1351). There shall be
no offensive or objectionable odors,

4.14 RESISTANCE TO HUMIDITY (GM4465P).
There shall be no staining, discoloration or mildew of the vinyl
following 3 months exposure to 35 + 2°C and 95 + 5% RH.

4.15 RESISTANCE TO FUNGI (ASTM G21). There shall
be no growth observed on the sample.

5 COLOR PROPERTY REQUIREMENTS.

5.1 COLORFASTNESS TO LIGHT (SAE J1960).
There shall be no more than a slight change in color or finish
(brightness-duliness) and, if applicable, no plasticizer migra-
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phduh? loss of grain or other undesirable
eﬁeasaﬁcrlZSOkJ/m at exposure in a Xenon Aic appara-
tus.

5.2 OVEN AGING CHARACTERISTICS. After 30 days @
70°C in an air-ci ing. oven. there: shall be no shade alter-

ation, plasticizer migration and/or decreased pliability.

5.3 COLOR CROCK (AATCC 8). The sample shall show a
rating of not less tham 4 dry or 3 wet when subjected to 10
strokes on the crockmeter and compared to the AATCC Chart
for Measuring Color Transference.

5.4 RESISTANCE TO YELLOWING. After 2 h@ 95 &
2°C the sample shall shew no shade alteration. or yellowing in
an air-cisculating

5.5 RESISTANCE TO SULFUR ION STAINING.
The moistened surface of the part shall not shew any yellow-
ing or shade alteration following sulfur ion exposure,

Sulfide (GM90G6IP) 10s
Sulfur Dioxide (GM9736P). Z5 minutes

6 OPTIONAL HEAT APPLIED TRANSFER.
The heat applied transfer shall be- supplied in roll form for
machine application.

6.1 COLOR AND PATTERN. Asspecxﬁedonthccngmur-
ing drawing the multicolor heat transfer shall consist of the
following layers.

6.1.1 Clear Overcoat, Water White, Nonyellowing.

6.1.2 Barrier print to prevent change of substrate color from
affecting the logo color.

6.1.3 Adhesive. Thermoplastic synthetic polymer closcly
configured to all compenents of the. design.

6.2 CARBRIER PAPER. The paper should easily release
transfer after application of heat and pressure.

7 REQUIREMENTS - HEAT APPLIED TRANSFER.

7.1 ADHESION. The tansfer must adhere to and be chemi-
cally compatible with the vinyl substrate.

7.2 STRETCH AND SET (SAE J855).

7.3 RESISTANCE TO HUMIDITY (GM4465P).
Theze shall be no staining, discoloration or mildew of the vinyl:
following 3 months exposure to 35 £ 2°C and 95 + 5% RH.

7.4 RESISTANCE TO FUNGL (ASTM G21). There shall
be no growth obscrved on the sample.

7.5 COLORFASTNESS TO LIGHT (SAE J1960).

ThmeshallbemmﬂMashghxchmg;mcolororﬁmsh
(brightness-duliness) and, if applicable, ne plasticizer migra-
txon,deawedplmhlity loss of grain or other undesirable
cffects: afier 1250 kl/m* exposure in a Xenon Arc apparatus.

8 INITIAL SOURCE APPROVAL.  No shipment shall
be made by any supplier until lepmsenmxwmnui production
samples have been approved. by engineering as meeting the
requirements for this specification.

&1 CompleﬁedcomoftheGMMatcxmlSafetme Sheet
and Critical Material Register (available from the engineering

diepartment. or laboratory), or equivalent, must be submitted
with any new submissions or where a compesition change has
occurred.

9 INSPECTION AND REJECTION.  All shipments of
material or parts under contract purchase order manufactured
to this specification shallbeeqmvalcnt in every respect to the
initial samplcs approved by engineering. There shall be no
changes in raw materials, formulation, construction or manu-
facturing processes. permitted without prior notification and
approval by engineering. Lack of notification by the supplier
constitutes grounds for rejection of any shipment. While sam-

ples may be taken from incoming shipments and checked for
conformance to this specification, the supplier shall accept the
responsibility for incoming shipments meeting this specifica-
tion without dependence upon purchaser’s inspection.

10 APPROVED SOURCES. Engincering 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 engineering as
merting the requirements of this specification.

11 GENERAL INFORMATION.  This specification was
originated by Truck and Bus in July 1989, revised from TMF
YF 005 AA. The latest revisions include:

Rev | Date Description Div
gﬁg gﬁ?" '1"5‘ o 432?; A | 292 |Revisiontodl, 42 47 72 X
Set (Warp) 8% max B 9/93 | Revision to add Type Il to 4.1, X
Set (Fill) 8% max 42, 4.7; Editorial
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