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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

FLEXIBLE CELLULAR MATERIALS - POLYURETHANE FOAMS
GM223M

1 SCOPE. This specification provides a system for spec-
ifying significant properties of commonly used polyurethane
foams. This specification applies to slab, bonded, and molded
flexible cellular products. Urethane foam may be generally
defined as an cxpanded cellular product produced by the inter-
action of active hydrogen compounds, water and isocyanates.
This standard does not apply to foam made from vinyl chlo-
ride and polyolefin polymers. For specifying vinyl chloride
foams use ASTM D1565 (Specification for Flexible Cellular
Materials Vinyl Chloride Polymers and Co-Polymers - Open
Cell Foam) or ASTM D1667 (Specification for Flexible
Cellular Materials Vinyl Chloride Polymers and Co-Polymers -
Closed Cell Foam). For specifying polyolefin foams like poly-
ethylenc foams use ASTM D4819 (Specification for Flexible
Cellular Materials From Polyolefin Plastics).

1.1 This specification covers two types of flexible urcthane
foam based on application.

1.1.1 Type I: Non-Acoustical Applications.
1.1.2 Type II: Acoustical Applications.

2 REFERENCED STANDARDS.

GM2223M GM9305P ASTM D3574
GM4486P ASTM D1565 ASTM D4819
GM9070P ASTM D1667 SAE J1351

3 DESCRIPTION OF TERMS SPECIFIC TO
STANDARD.

3.1 BONDED FOAM. A product produced by the adhesion
of small pieces of urethane foam to each other with a suitable

bonding agent.

3.2 CORE. The internal portion of a molded part, free of
skin.

3.3 MOLDED FOAM. A cellular product having the shape
of the enclosed chamber in which it is forming.

3.4 SKIN. The smooth surface layer of molded foam product
formed by contact with the mold or surface.

35 SLAB. A section of foam that is cut from the internal
portion of a large bin.

4 REQUIREMENTS. Unless otherwise specified all tests
would be performed under standard conditions of 23 & 2°C
and in an atmosphere of 50 £ 5% RH.

4.1 SUFFIX LETTERS. Suffix letters may be added to the
type designation singly or in combination to indicate the nec-
essary requirements.

4.1.1 The significance of the approved suffix letters is given
in Table 1.

4.2 SUFFIX NUMBERS. Suffix letters may be followed by
a suffix number. Suffix numbers for some of the commonly
specified properties are detailed in Table IL

4.3 EXAMPLE OR SAMPLE CALLOUT.
GM223M Type 1 A2 C1 DI E2F3 )2 K503 P2 Q

This re; an acoustical polyurethane foam having a nom-
inal density of 30 kg/m’, a minimum compression deflection
force of 5 kPa, a maximum compression set of 10%, a mini-
mum tensile strength of 80 kPa, a minimum tear strength of
175 N/m, a maximum change in compression deflection force
after steam autoclave exposure of 20%, a maximum change in
tensile strength after heat aging of -25%, a maximum odor
resistance rating of 3, a minimum gloss reading of 60° at 95°C
for fogging, and acoustical requircments per GM2223M.

5 INITIAL SOURCE APPROVAL.  No shipment shall
be made by any supplier until representative initial production
samples have been approved by engincering as meeting the
requirements of this specification.

5.1 Completed copics of the GM Matcrial Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

TABLE | - SUFFIX LETTER DESIGNATIONS

Suffix Property
A Density
B, |Indentation Force Deflection Test - 25%
Deflection (Min)
Indentation Force Deflection Test
Compression Deflection
Compression Set
Tensile Strength
Tear Strength
Air Flow Resistance
Ozone or Weather Resistance
Steam Autoclave Resistance
Heat Aging
Odor Resistance
Fogging
Acoustical Requirements GM2223M
Special Requirements
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TABLE Il
Suffix Property Test Methods Units Max or Suffix Numbers
Letter Min
1 2 3 4 5 6 7
A Density (Tolerance | ASTM D3574 kg/m’(psi) Nom | 251 30 | S0 | 65| 80 | 95 | 130
of density to be (Test A)
specified on
drawing)
(15)](20)](3.0)} (4.0)| (5.0)| (6.0)] (8.0)
' Identation Force ASTM D3574 N Min | 20 | 40 | 60 | 80 ] 100 | 140 | 200
(Test B ) @ 25%
Deflection
B, | Indentation Force ASTM D3574 N Max | 80 ] 100 | 150 | 200 | 250 | 300 | 350
(Test B ,) @ 25%
Deflection
C Compression ASTM D3574 kPa (psi) Min 5 110]20)] 3| 50 |100] 170
Deflection Force (Test C)
D Compression Set ASTM D3574 % Max { 10 ] 15 ] 20 ]| 25
(Test D)
E Tensile Strength ASTM D3574 kPa Min | 50 | 80 | 120 | 200 | 300 | 400
(Test E)
F Tear Strength Asm(TutD”u N Min | 100] 150 | 175 | 200 | 225 | 250 | 300
)
G Air Flow ASTM D3574 m’ Max To Be Specified on Drawing
(Test G) s
H Ozone or Weather GM4486P No Cracking or Material Breakdown
J Steam Autoclave ASTMD3574 | % ChangeinCFD | Max | 10 [ 20 | 30 | 40 | 50
Resistance (et J)
K Heat Aging ASTM % Change in Maxx | -5|-10)-15]-20}-25]| -30 ] -40
D3574(Test K) Tensile Strength
L Flammability GM9070P
Resistance
0 Odor Resistance SAE J1351 Max 1 2 3 4 5
P Fogging GM9305P °Gloss Reading | 60 min | 85°C| 95°C} 110°
C
Q Acoustical GM2223M For Type I Only
Requirements
y 4 Special
Requirements

6 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 engincering. There shall be
no changes in cither formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constittes grounds
for rejection of any shipment. While samples may be taken
from incoming shi 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.

7 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
meeting the requirements of this specification. Sources are
available through the on-line MATSPC System.

8 GENERAL INFORMATION. This standard was origi-
nated by LAD in January 1993 and approved by the Textiles
Committee in April 1993.
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