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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

ENGINE COMPARTMENT SOUND ABSORBER CONSTRUCTION
GM269M

1 SCOPE. This specification describes the requirements
for an engine compartment sound absorber (ECSA) used for
noise control in the engine compartment.

1.1 CONSTRUCTION

1.1.1 TYPE A - Fiberglass ECSA: The fiberglass construc-
tion shall consist of the following:

A. Fiberglass insulation core (per GM2215M):
1. Surface Density —
(a) Nominal: 615 g/m? + 10%
(b) Range: 410 to 820 g/m?
(¢) Design value: As specified on
engineering drawing .
Color — Black (or Dark Gray, as approved)
Thickness - As thick as possible within
packaging constraints. See part drawing for
specific geometry.
B. Facings (As required for appearance or dust irritant
control):
1. Material — Nonwoven polyester or polyes-
ter/rayon blend (per GM2767M)
2. Color — Black (or Dark Gray, as approved)
3. Surface Density —
(a) Engine side: 36 to 68 g/m? as
specified on engineering drawing
(b) Hood side: 20 g/m?
C. Edg)e Treatments (As required for dust irritant con-
trol):

wP

1. Pinched Edges — As specified on engineer-
ing drawing
2. Waterjet Trimming — If specified on engi-
neering drawing
1.1.2 Type B — Polyester Sheet ECSA: This construction
shall consist of 100% polyester fibers in a thin stampable sheet
configuration having the following properties: '

A. Color: Black (or Dark Gray, as approved)
B. Surface Density (Per ASTM D3776):

1. Nominal — 370 gm/m? £+ 10%

2. Range - 320 to 420 gm/m?

3. Design value — As specified on drawing
Thickness = 0.7 to 1.4 mm
Tensile Strength = 70 N min (machine and across
machine direction) when tested per ASTM D5034
grab method, 305 mm/min jaw speed.
E. Tear Strength = 125 N min (machine and across

machine direction) when tested per ASTM D1117,
Trapezoid method.

F. Wear Resistance = 300 cycles min when tested per
SAE J1530.

1.1.3 Type C - Shoddy ECSA: This construction consists of
synthetic resin bonded textile fiber fleece, compression molded
core with an upper and lower facing (per GM Opel TM
237400) having the following general properties:

o0

A. Surface Density:
1. Nominal - 1250 g/m® + 10%
2. Range — 1150 to 1350 g/m?
3. Design Value — As specified on drawing
B. Facings (As required for appearance or dust irritant
control):
1. Engine Side — Nonwoven pol}/amide 66,
polyester or cellulose at 75 g/m* (min).
2. Hood Side — Same as above or optionally
crepe paper at 100 g/m? (min).
Color: Black on appearance side
Edge Treatments: Trim edges heat sealed
Thickness: As thick as possible within packaging
constraints. See part drawing for specific geometry.
1.1.4 Type D - Polyester Insulator ECSA: This construction
consists of a blend of several types of 100% thermoplastic
polyester fibers having melt point differences which permit
compression molding into parts with the following properties:

A. Surface Density:
1. Nominal - 1000 g/m? + 10%
2. Range - 800 to 1200 g/m?
3. Design Value — As specified on drawing
B. Color: Black (or Dark Gray, as approved)
C. Thickness: As thick as possible within packaging
constraints. See part drawing for specific geometry.
1.1.5 Type E - Blended Synthetic Fiber Insulator ECSA:
This construction shall consist of a homogeneous mixture of
synthetic fibers entangled or needled together into a random
orientation. A sufficient percentage of thermoplastic fiber or
thermo set resin is included in the blend to enable molding by
a thermoforming process. A decorative facing may be required
per the part drawing.
A. Surface Density:
1. Nominal - 1000 g/m? + 10%
2. Range - 800 to 1200 g/m?
3. Design Value — As specified on the part
drawing.
B. Color: Black (or Dark Gray, as approved)
C. Thickness: As thick as possible within packaging
constraints. See part drawing for specific geometry.
1.2 DRAWING CALLOUT. To properly use this specifica-

tion, the specification number must be followed by a type.
Example: GM269M Type A for fiberglass hoodliner.

2 REFERENCED STANDARDS.

mon

GMS502M GM9833P
GM1000M AATCC TM116
GM2215M ASTM C423
GM276TM ASTM D1117
GM9070P ASTM D3776
GM9128P ASTM D5034
GM9200P SAE J1351
GM9627P SAE J1530
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3 REQUIREMENTS. Unless otherwise specified, the
materials shall be tested under standard conditions of 21 £ 2°C
and 50 + 5% RH.

3.1 DESIGN AND MANUFACTURE FOR THE
ENVIRONMENT.

3.1.1 Restricted and Reportable Chemicals (GM1000M).

All materials supplied to this specification must comply with
the requirements listed in GM1000M, "Restricted and
Reportable Chemicals."

3.1.2 Recycling Guidelines (GM502M). Materials developed
to this specification shall be optimized to provide maximum
end-of-life value utilizing the Recycleability Checklist and GM
Recycling Design Guidelines. Recycled content shall be
reported to the approving and procuring Materials Engineering
Department utilizing the Recycled Content Report Form.
Reference the GM Recycling Design Guide, GM502M.

3.2 HANDLING PERFORMANCE. The material must lend
itself to packing, production and handling in assembly and
shall resist deterioration or delamination in assembly and ser-
vice. The materials shall be free from dust out, mold, noxious
or irritating matter and shall exhibit no bleeding or staining

properties.

3.3 UNIFORMITY. Care must be taken in manufacture to
produce a uniform product free of lumps. The bonding agent,
if used, must be uniformly dispersed thoroughly cured, except
for moldable material which is subject to further processing.

3.4 ODOR (SAE J1351). The material must have an individ-
ual odor scale rating number of 3 or lower when tested per
SAE J1351, as evaluated by a panel of 6 people.

3.4.1 Replace Section 5.4 of SAE J1351 with the following:
Remove the cans from the oven and allow to cool to room
temperature for a minimum of 15 minutes. Raise the lid par-
tially, but do not remove it. With a cupped hand, draw from
the can to the nose and slowly inhale. Immediately repeat the
procedure for the first test specimen (dry) and record the
appropriate rating listed in Section 6. Lids should not be raised

3.7.1 Horizontal Flammability Test. The material shall not
burn or transmit a flame front across its surface at a rate more
than 101.6 mm/minute when tested in accordance with
GM9070P, both as received and after accelerated aging
(GM9200P). However, if a material stops burning before it has
burned more than 60 s from the start of timing and has not
burned more than 50.8 mm from the point where timing was
started, it shall be considered to meet this requirement.

3.7.2 Engine Compartment Flammability Test. The material
shall be tested as specified in GM9833P.

3.7.2.1 Weight Loss. The average weight loss for samples in

any one direction as calculated in GM9833P may not exceed
10%.

3.7.2.2 Droplets. There shall be no flaming droplets outside
a circle with a radius of 3.8 cm centered at the center of the
Meeker bumer flame.

3.8 ACOUSTICAL PERFORMANCE. The Acoustic
Performance of the ECSA shall yield a Total Sound
Absorption (Metric Sabins) in 1/3 octave bands that meets or
exceeds the curve shown on the part drawing (TBD). The
Total Sound Absorption may be determined from measure-
ments on full scale parts using procedures traceable to ASTM
C423 or may be calculated by the following equation:

A=L *5 +L,*S, +L, *S,
Where:

- A is the 1/3 octave band Total Sound absorption in met-
ric sabins

-L, , , are the random incident sound absorption coeffi-
cients ‘at material thickness 1, 2, and 3.

-Thickness 1, 2, and 3 are values of the min, median and
max thickness (mm) of the ECSA (as defined by the
Release Engineer)

-8, , ; are the effective surface areas (m 2) of the regions
of the ECSA with thickness 1, 2, and 3 (as defined by the
Release Engineer)

-8, + S, + S, = the total surface area of the ECSA.

3.9 RESISTANCE TO AUTOMOTIVE FLUIDS.

There shall be no physical deterioration or permanent staining
when exposed to direct contact with 5 mL of the following flu-
ids for 24 h @ 30°C:

longer than 5 s. Tests must be conducted in an environment Engine Oil 9986125 or 9986126
free from drafts and contaminant odors. . Brake Fluid 9985013
3.5 MILDEW (GM9128P). There shall be no mildew. Engine Coolant 9985809
5% by Weight Aqueous

3.6 CROCKING (AATCC TM116). The material shall have  Solution of Table Salt (NaCl)
a rating of 5 when subjected to 30 turns on the rotary crock- Transmission Fluid 9985912
meter. Gasoline 9985280
3.7 FLAMMABILITY. Any materials approved to this speci- " indshield Washer Fluid 9985129
‘ication must meet the flammability requirements of both 3.7.1 10% Aqueous Solution of
nd 3.7.2, Sulfuric Acid (H,SO,)
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