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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — General

THERMAL BARRIER FOR VEHICLE BATTERIES
GM2782M

1 SCOPE. This specification describes requirements for
plastic/composite thermal barriers used to protect batteries from
temperature sources that would prematurely shorten battery life.

1.1 Limitations. Distance and shield material/design features
are key characteristics in reducing heat to sensitive parts. Con-
sult with GM Materials Engineering for softening points for
plastics or upper continuous temperature limits for elastomers
of adjacent parts needing protection. The effectiveness of the in-
sulation is reduced by absorption of liquid or accumulation of
debris. Parts must be vehicle tested under a variety of environ-
mental conditions over time 1o measure the insulators true effec-
tiveness.

2 REFERENCED STANDARDS.

GM7400M ASTM D573
GM9308P ASTM E898
GMUTS R15-61 SAE J1344
ASTM C518 SAE J1351
ASTM D149

3 SYSTEM/PART REQUIREMENTS. Tests shall be
conducted using the latest issue of the test methods indicated.
This standard may involve hazardous materials, 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 consult and establish appropriate
safety and health practices and determine the applicability of
regulatory limitations prior to use.

3.1 Test specimens shall be prepared according to the methods
indicated from parts or if inappropriate, prepared surrogate test
plaques.

3.2 Tests shall be conducted following a conditioning period
of 24 h min at 22 + 3°C and 50 + 5% RH unless otherwise
specified.

3.3 THERMAL EFFECTIVENESS SCREENING (BENCH).
The barrier design must prevent the battery electrolyte tempera-
ture peaks from exceeding 60°C after 2 h in an air-circulating
oven at 110°C meeting ASTM D573 requirements. Test the bat-
tery attached to the support tray and lay the assembly flat on a
mesh support shelf to permit air to circulate below the battery.
The battery or shield source should conduct this screening test
prior to vehicle testing. A chart record of the temperatures is
recommended.

3.4 THERMAL EFFECTIVENESS (VEHICLE). The barrier
design must prevent the battery electrolyte temperature peaks
from exceeding 60°C during GMUTS R15-61 test schedule.
Environmental conditions should result in a 110°C underhood
temperature with a 25 cm radius from the battery unless other-
wise specified. A chart record of the temperatures is required.
The barrier must meet this requirement for approval (see Table
1) when tested by GM.

3.4.1 Electrolyte temperatures are measured on a fully charged
battery using 2 thermocouples, whose placement will produce

the most useful temperature information. The inserted thermo-
couple should not contact any plates. Before making thermal
measurements, a control test with an unshielded battery must be
measured. Consult Delco Remy Engineering for complete pro-
cedural and equipment guidelines.

3.4.2 Thermal Conductivity (k factor). See Table 1.
3.4.3 Resistance to Heat Flow (R-factor). See Table 1.

3.5 Barrier designs must accommodate all sizes of manufac-
tured batteries (QEM and service) unless available vehicle di-
mensional space limits choice. Some provisions should be con-
sidered to warn service personnel not to remove the shield
during battery replacement. Verbiage must be approved by ap-
propriate GM division personnel.

3.6 WEIGHT LIMITS. The total assembly weight must meet
the current platform requirements. Appropriate notes must ap-
pear on the detail drawing. Use analytical balance with capabili-
ty of reading to 0.1g.

3.7 COLOR AND APPEARANCE. Appropriate notes must
appear on the detail drawing.

3.8 ASSEMBLY FEATURES. Tests appropriate to design fea-
tures will be conducted to insure durability and performance
over the life of the assembly (see Table 1).

3.9 DIELECTRIC STRENGTH. Step testing on 3 mm thick
specimen (see Table 1). If staples or other metallic devices are
used to attached foam to the box, the effect on dielectric
strength must be reported and approved by the appropriate GM
personnel.

3.10 IMPACT RESISTANCE. Securely fixture the largest panel
vertically with the battery or similar dimensioned and weighted
box positioned behind it, to the exact vehicle requirements. Per-
form one impact normal to the surface (perpendicular) to the
force specified in the center of the panel unless otherwise speci-
fied by engineering drawing (see Table 1).

3.11 CHEMICAL RESISTANCE. Use 33% v. mixture of sulfu-
ric acid [H2504] and distilled water. Apply grease specified in
GMO308P to contain test solution in a 50 mm dia. circle. Apply
5 mL soln to interior (battery side) and exterior of barrier mate-
rial(s) where the impact test (3.10) wili be performed, and wait
15 minutes. Wash surface with distilled water and observe ex-
posed surface at 10 X magnification after 30-minute waiting pe-
riod.

3.12 ODOR. Test the sample for 30 minutes at 70°C. Wet test
performed by immersing sample in distilled water at 22 + 3°C
for 1 h. Blot dry sample and test per dry requirements.

3.13 HEAT DISTORTION. On the largest barrier panel or box,
test per GM7400M. See Table 1.

3.13.1 OXIDATIVE STABILITY. On the largest barrier panel
or box, test per GM7400M requirements. See Table 1.

3.13.2 THERMAL CYCLE. On the largest barrier panel or box,
test per GM7400M requirements. Parts shall show no objection-
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able material degradation, shrinkage, blistering, distortion, or
other effects which would detract from appearance or affect per-
formance. See Table 1.

3.14 REGRIND (IF APPLICABLE). Regrind up to the level in-
dicated on the part drawing by weight percent is permitted pro-
vided all other requirements are met. Specify level on drawing
using GM7400M, RE

4 BARRIER MATERIAL PROPERTIES.

4.1 Table 1 describes requirements for any plastic/composite
design. Consult GM Materials Engineering for proper material
notes for the detail drawing. The table can be expanded to ac-
commodate other material/design concepts.

42 A minimum number of samples must be tested per agree-
ment between supplier and purchaser. The table data shall ex-
press a + 3 sigma statistical limit of that sampling for a normal
distribution. Industry statistical standards, methods or practices
should be used when generating data.

§ MATERIAL AND SOURCE APPROVAL. Each vehicle
group and component division may have its own approved
materials and sources entered into MATSPC. No shipment shall
be made by a new source until a sample of the compound
manufactured at a production facility has been approved by the
appropriate vehicle group and/or component division. Shipment

receipt and certification requirements will vary among receiving
locations.

5.1 A completed copies of the GM approved or GM Material
Safety Data Sheet (available from a GM laboratory or engineer-
ing department) must be submitted at the request of the purchas-
er with any new submission. The source is required to update
the MSDS when a composition change has occurred.

6 IDENTIFICATION. The material shall be identified by the
appropriate specification code, manufacturer’s identification
code, along with any additional vehicle group and component
division requirements. SAE J1344 will be used for marking
plastic and RMA source codes for rubber materials. Detail
drawing must indicate location for i.d. symbols.

7 INSPECTION AND REJECTION. The purchaser
reserves the right to sample incoming shipments even though it
is the responsibility of the supplier to meet the requirements
stated without dependence upon the purchaser’s inspection. The
supplier (whether prime contractor or subcontractor) will forfeit
qualification if a change is made in material, processing
methods, testing methods, or location of manufacture without
prior written request to and approval by the appropriate
Materials Engineering and the part release engineer.

8 GENERAL INFORMATION. This standard was originated
by CPC Materials Engineering, February 1992.
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