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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - General

GROMMETS - UNDERHOOD
GM221M

1 SCOPE. This document describes the requirements for
<90 Shore A rubber or thermoplastic elastomers used for
underhood grommets. The term grommet - used in this docu-
ment - is as defined by the GM Corporate Manual of
Functional Names Glossary. See GM209M for Engine Cover
Fastener Gromumets.

1.1 COMPOUND/APPLICATION DESIGNATIONS.

General requirements for grommet compounds are grouped by
category depending on the area of usage in Table 1. The cate-
gories are further subdivided into types depending on the
temperature and fluid resistance requirements of each category.

1.2 THE APPLICATION CATEGORIES ARE:

Category 1 Engine
Category 2 General Underhood
Category 3 Special Applications

1.2.1 Category 1 will cover grommet compounds that are for
oil/fuel resistant applications on or very near engines. The
minimum continuous upper temperature limit is 135°C for
Type 1, 150°C for Type 2, and 175°C for Type 3 compounds.

1.2.2 Category 2 will cover grommet compounds that are for
non-oil/fuel resistant applications. The minimum continuous
upper temperature limit is 125°C for all compounds.

1.2.3 Category 3 will cover special grommet requirements
such as dual durometer, marine or alternative fuel/oil resistant
applications.

1.3 Approved compounds for ecach type of rubber are listed
in Tables 2 through 4. The table values are a compilation of
data from usually no more than two compounds. Compounds
will be removed from the list as they are replaced by better,
more cost effect ones. Only the lowest common denominator
of compounds will be maintained in this document.

NOTE TO USERS. Referencing GM221M on a detail drawing
requires the following information:

1.3.1 Tolerance and Finish Conditions. Specify surface
appcarance and dimensions using the current Rubber
Manufacturers Association (RMA) Handbook for Molded,
Extruded, Lathe Cut & Cellular Products or appropriate indus-
try standard.

1.3.2 Drawing Material Note Example. Silicone Rubber per
GM221M, Category 1, Type 2. Tolerance Requirements:
RMA-A3, TIR 0.25 mm Finish and Appearance Requirements:
RMA F3, T .032.

2 REFERENCED STANDARDS.

3 SIGNIFICANCE AND USE.

3.1 The data obtained by these methods are applicable to the
material and parts under conditions of the particular test and
are not necessarily the same as those obtained in the vehicle.

3.2 General, long term, once for initial approval tests, are
intended to provide "fit for use” material, and basic part
requirements for all specified materials. Short duration tests
(<100 h) for specific compounds represent material propertics
related to functional end use proficiency and materialftest con-
sistency, not process control. This specification is not intended
for use as a quality control document. Data is required only for
purposes of establishing statistically meaningful test values.

3.3 Additional materials may be added to this specification at
the discretion of engine materials engineering personnel.

4 SAMPLING REQUIREMENTS.

4.1 Test specimens shall be prepared from slabs to ASTM
D3182 dimensional requirements, and vulcanized under condi-
tions as closely approximating the particular production part
process, with post cure if applicable. Material slabs shall be
preconditioned @ 50% RH and 23°C for at least 16 h prior to
testing.

4.2 DATA REQUIREMENTS. All general requirements tests
are nonstatistically based. They are intended to qualify a com-
pound as a candidate for further engineering evaluation and
approval.

Approved compound specification values are statistically
based on a 6 sigma limit spread in (normal distribution) data
from miniroum or 6 production lots. Tentative approval - signi-
fied by the letter "T" - will be given based on data from one
production and three lab lots. Tier one sources will be respon-
sible for continuing to submit data until the total number of
samples is met for full qualification as stated in the first line of
this paragraph. Appropriate industry statistical standards,
methods or practices should be used when generating data.

4.2.1 Data from Divisional Specifications. Data on com-
pound(s) previously approved to current GM divisional
specification requirements may be transferred to tables in this
document. This will reduce the testing required to qualify a
compound for this document, but this data alone will not be
considered as sufficient - for complete approval - until all the
requirements of this document are met. Only data appropriate
to the requirements of this document will be transferred.

4.3 General requirements tests designated as once for initial
approval (not for further statistical analysis) shall be run on a
minimum of 3 samples, with ecach test meeting the stated
requirements.

GM209M ASTM D412 ASTM D1418 4.4 ACCREDITED DATA. All data must be generated by a
GM6050M ASTM D471 ASTM D2240 GM approved laboratory, or a laboratory accredited by the
GM4486P ASTM D624 ASTM D3182 A2LA or Standards Council of Canada. At the discretion of
GM9009P ASTM D792 SAE J1351 the GM Accreditation Group, a limited approval may be given
ASTM D395 ASTM D1329 SAE J2236 to off-shore laboratories with ISO 9000 accreditation.
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5 GENERAL TEST CONDITIONS.

5.1 GENERAL. Unless otherwise specified, room tempera-
ture and humidity testing shall be conducted @ 50% RH and
23°C. All test conditions must be within + 2 h, +2°C and £ 5%
RH of the specificd numbers unless otherwise indicated.

5.2 ‘Tests shall be conducted using the latest issue of the test
methods indicated. This standard may involve hazardous mate-
rials, operations, and equipment. This standard does not
purport to address all of the safety problems associated with its
use. It is the responsibility of the user of this standard to con-
sult and establish appropriate safety and health practices and
determine the applicability of regulatory limitations prior to
use.

6 REQUIREMENTS - MATERIAL.

6.1 GENERAL. All materials must meet the general require-
ments (Table 1). Test conditions will vary depending on the
application category. Each approved material must also meet
its own table, and section item requirements. Individual mate-
rial property tests represent characteristics that are significant
to the intended usage per agreement between the material sup-
plier and GM Powertrain engineering personnel. Category and
type data can represent the collective property profile of more
than one compound. Therefore, it may be inappropriate to use
this data for quality control of a single compound.

6.2 All of the following tests are once for initial approval
unless otherwise specified on the part detail drawing or the GP
warrant for the designated part number.

6.2.1 Long Term Heat Aging. Test slabs according to tem-
peratures indicated in Table 1 per SAE J2236 material
guidelines. If material is anisotropic, report results in the direc-
tion of highest tensile strength.

6.2.2 Long Term Fluid Aging. Test slabs according to condi-
tions indicated in Table 1. Use compounds meeting SAE J2236
definition requirements.

6.2.3 Low Temperature Retraction, TR, ASTM D1329.

6.2.4 Tear Strength, ASTM D624. Test slabs according to
temperature indicated in Table 1 per SAE J2236 material
guidelines. If material is anisotropic, report results in the direc-
tion of highest tensile strength.

6.3 REGRIND OR REPROCESSED MATERIAL. It is the
responsibility of the molder-fabricator/material source to estab-
lish what level can be used, number of re-uses, blend ratios,
etc. and provide data that the values stated on the part drawing
can be met (at that regrind level). Only dedicated, reprocessed
approved material can be used with virgin stock.

7 REQUIREMENTS - PART.

7.1 GENERAL. All finished parts must meet the following
requirements (Table 1). All of the following tests are once for
initial approval unless otherwise specified on the part detail
drawing or the GP warrant for the designated part number. The
tier 1 source is responsible for these items.
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7.1.1 Color. The grommet must be uniform in finish, color
and meet all the requirements of this specification and any ref-
erenced subsidiary specifications, drawings, or other
documents. See detail drawing.

7.1.2 Odor Test. Test part within 6 h of the minimum time
required for an emergency shipment to reach any GM assem-
bly location.

7.1.3 Appearance Criteria. No fully cured parts shall have
these conditions:

a. Surface Imrcgularities (knit and flow lines or internal
porosity) of grommet that would be objectionable or
cause functional failure.

b. Iregular Color. Does not always mean color match to

a standard. Bloom (yellow or greenish cast) is not

acceptable.

Tearing upon demolding due to low hot tear strength.

Distortion that would not permit proper assembly,

pass dimensional requirements or lead to functional

failure.

e. Striation or delamination.

f. Excessively soft or tacky to touch.

g. Required identification must be legible (Item 9).

7.2 VOLATILITY. Test to GM9009P according to the
requirements specified in Table 1.

7.3 OZONE RESISTANCE. Test to GM4486P according to
the requircments specified in the appropriate table.

7.4 FLAMMABILITY. Optional test to GM6090M accord-
ing to the requirements specified in the appropriate table. Test
the thinnest cross section dimension of production part.

7.5 INSTALLATION. Optional test for grommets with cable
routing through the part hole. The following test shall be made
with a grommet installed in a 38 mm diameter hole in a 0.9
mm thick metal test panel. Install with the grommet lubricated
per GM production practice. The center hole diameter must be
installed over the test mandrel (Figure 1) 5 consecutive times
without damage and provide a seal on a 8.6 mm diameter shaft
to the 7.5.1 leak test. Other dimensions may be specified on
the part detail drawing.
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FIGURE 1-INSTALLATION TEST MANDREL
DIMENSIONS IN mm
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