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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

POLYURETHANE FOAM FOR AUTOMOTIVE SEATING
APPLICATIONS
GMG6293M

1 SCOPE. This specification defines the minimum phys-
ical requirements for the block, fabricated (mechanical), and
molded flexible cellular plastic products known az polyure-
thane foams.

1.1 The foam required under this specification is flexible,
high load bearing, open inter-connecting cell, polyether based
urethane foam, produced by the interaction of active hydrogen
compounds, water and isocyanates. Two main types are high
resilient (HR) and conventional foam, produced in molded or
free blown, slabstock form.

1.2 This specifications is not applicable to polyurcthane
foams used in foam-in-place applications, carpet underlay or
trim backing foams.

1.3 APPLICATION. This product’s main application is for

comfort cushioning material, suitable for the fabrication of
automotive seat cushions and backs.

2 REFERENCED STANDARDS.

GM3602M GM9305P ASTM D3574
GM9070P GM9315P FMVSS 302
GM9130P GM9316P SAE J826
GM9200P ASTM D925 SAE J1351

3 REQUIREMENTS.
3.1 CLASSIFICATION.

3.1.1 Type. Based on manufacturing technology, polyure-
thane foams used for cushioning purposecs arc scparated into
two types as follows:

Type B - block foam, skived slabstock or contour cut
mechanical foam (conventional or high resiliency)
Type M - molded (conventional or high resiliency)

3.1.2 Class. Foam is classified based on performance during
the dynamic fatigue test by constant force pounding, ASTM
D3574 1, Procedure B, and is sub-divided into four classes
listed below. Classes are defined by the maximum indentation
hardness loss and the maximum height loss over the range of
Indentation Force Deflection (IFD) values, and are given in
Table 1.

3.1.2.1 This category, and the accompanying physical proper-
ties in Table 2, are the primary criteria for selecting foam for

the specific application.

Class C - recommended for private and commercial pas-
senger cushions, rear scat cushions, front seat backs.
Class D - recommended for rear seat backs, armrests, and
headrests.

3.1.4 Designation. When ordered or specified the foam shall
be designated by the two letter suffixed classifier added to the
basic specification number. The first letter will denote foam
type; the second letter will specify the class of foam.

For example:

GM6293M MA specifies automotive cushioning foam that
is molded and is intended for heavy duty seats.
GM6293M BD specifies automotive cushioning block or
mechanical foam, intended for seats that do not require
rigorous performance criteria.

3.2 PHYSICAL AND CHEMICAL REQUIREMENTS.
3.2.1 Conditioning and Test Specimen Preparation.

3.2.1.1 All specimens shall be taken from in and around IFD
circle on driver or passenger side cushions and backs. Typical
specimen sizes and locations are given in Figure 1.

3.2.1.2 The specimen shall not include the surface skin, the
stratification layers of denser material or any portion where
there is an obvious defect, such as voids. The depth of skin to
be removed during the test specimen preparation may vary
considerably, depending on the general configuration of the
molded shape. However, 2 minimum of 10 mm shall be
removed.

NOTE: No skin shall be removed in specimens where surface
effects are of particular interest.

3.2.1.3 Tests shall be conducted at a temperature of 21 £ 2°C
and in an atmosphere of 50 + 5% RH (standard test condi-
tions), unless specified otherwise in the individual test

procedure.

3.2.1.4 All tests shall be performed 7 days or more after the
foam has been manufactured. The sample shall be conditioned
undeflected and undistorted at a standard test condition for at
least 24 h before being tested.

TABLE 1 - FOAM CLASSIFICATION AND
REQUIREMENTS AFTER DYNAMIC FATIGUE TEST
BY CONSTANT FORCE POUNDING

3.1.3 This section is included for information only. Usage is Class Max IFD Loss, % | Max Height Laoss,
determined by function as defined in 3.1.2. %

Class A - recommended for heavy duty seats, SEO vehi- A 15 4

cles, high usage commercial seats, contoured sport B 20 4

cushions. l's; 25 6

Class B - recommended for private and commercial driver

cushions. D 30 6

© Gopyight AUGUST 1993 Genaral Motars Corporaion All Rights Reserved

AUGUST 1983 PAGE 1 6293M

Documents



http://www.avadocuments.com/doc/gm-gm6293m-0
http://www.avadocuments.com/doc/gm-gm6293m-0

M A900L379 0001874 LTH

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

POLYURETHANE FOAM FOR AUTOMOTIVE SEATING APPLICATIONS
GM6293M

TABLE 2 - PHYSICAL REQUIREMENTS FOR AUTOMOTIVE POLYURETHANE FOAM

Properties Units Test Methods Class A | Class B | Class C | Class D
Core Density Min, kg/m® ASTM D3574A 48 40 32 24
Sag Factor - Molded (See | Min ASTM D3574 B, 2.7 26 2.5 24
NOTE 1)
Sag Factor - Slab Min ASTM D3574 B , 2.2 2.2 2.0 1.8
% Recovery (See NOTE 2) | Max, % ASTM D3574 B , 20 23 26 30
Tensile Strength (See Min, kPa ASTM D3574 E 90 90 82 82
NOTE 3)
Tensile (D.H.A.) Max change, % ASTM D3574 K 25 25 25 25
Elongation (Sec NOTE 4) |Min, % ASTM D3574 E 120 120 100 100
Tear Strength (See NOTE | Min, N/m ASTM D3574 F 240 220 200 180
3)
Compression Set (50%) |Max, % ASTM D3574 D 14 16 18 25
(Sec NOTE 6)
Compression Set (75%) |Max, % ASTM D3574 D 12 14 16 20
(See NOTE 6)
Compression Set (50%, H. |Max change, % ASTM D3574D,7J | 25 25 30 30
A.) (See NOTE 6)
CFD (50%, H.A.) Max change, % ASTM D3574 C,J , 25 25 30 30
Fogging (at 85°C) Min without oily deposits | GM9305P 60 60 60 60

NOTE 1: Sag Factor = (IFD @ 65% defL.Y(IFD @ 25% defl.)
NOTE 2: % recovery is perfi

ormedonaspecxﬁedspecxmenmamanncrsxmﬂartoIFDtest (ASTMD3574B 1)~ Obtain force

readings at 25% deﬂectxon. 65% deflection, and again at 25% deflection, with dwell x of 60 s. Test in conjunctzon with Sag
Factor on the same specn:nen. % recovery = (1«((dFD @ 25%) , /IFD @ 25%) ,)) x 100
xnm/mm

NOTE 3: The rate of jaw scparation = uniform 500 £ 10
NOTE 4: The rate of travel =
NOTE 5: The rate of travel = uniform 50 £ 5§ mm/minute.

uniform 500 + 10 mm/minute. Measure benchmark to benchmark.

NOTE 6: Molded sample shall have skin removed when tested. The reported value shall be expressed as a percentage of original

deflection, C .

3.2.1.5 All foam specimens shall be preflexed twice to 70 to
80% of their nominal undeflected thickness before being con-
ditioned or tested.

3.2.1.6 A minimum of 3 test specimens shall be tested. This
statement supercedes the number of tests specified under the
appropriate ASTM test procedure. Report the arithmetic aver-
age of the three tests. However, no individual test result shall
be less than the minimum value required, or more than the

maximum value specified.

3.2.2 Table 2 lists the requirements for the four classes of
polyurethane foam.

3.2.3 Substance restrictions imposed by law, regulations or
General Motors apply to the materials addressed by this speci-
fication.

3.2.4 Parts shall be free of skin imritants when fully cured.

3.2.5 Odor (SAE J1351). The odor scale rating number shall
be 3 or lower.

3.2.6 Staining (ASTM D925 A, B). The foam pads must not
contain any extractable or fuming chemicals which can canse
migration or contact effect on the trim materials with which
they are used.

3.2.6.1 Samples will be separately and completely wrapped
to insure intimate contact in white vinyl coated fabric and
exposed to (1) 72 h under the GE (RSM) lamp, and (2) 7 days
at 80°C. After exposure they must show no stain or other detri-
mental effects on trim materials. A piece of the cover stock
will be exposed to the same conditions and will serve as a con-
trol.

3 2.7 Indentation Force Deflection (IFD), (ASTM D3574 B
Test full sample at 50% deflection unless otherwise speci-
hed on the part drawing. IFD requirements will also be

specified on each part drawing.

3.2.7.1 Samples to be tested for IFD will be supported by a
rigid block which will fill any significant cavity on the under-
side of the pad (B surface) and which will support the area to
be deflected in a horizontal place parallel to the base of the
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