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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

PERFORMANCE REQUIREMENTS FOR AIR INDUCTION
ELASTOMERIC DUCTS
GM6273M

1 SCOPE. This standard covers the testing of convoluted
or ribbed elastomeric molded ducts intended for use on auto-
motive engine air induction systems.

1.1 This standard describes equipment and procedures capa-
ble of rank ordering and/or optimizing materials of component
design performance under test conditions simulating the
intended application as closely as practical.

12 CLASSIFICATION PROTOCOL FOR DUCT
COMPOUND RECYCLING. Material marking recommen-
dations are derived from GMS502M Recycling Design
Guidelines. Part suppliers must identify their ducts by material,
cure system (if appropriate), and process codes. Parts should
be identified using the following:

1.2.1 Use SAE J1344 designations to identify thermoplastic
elastomers and ASTM D1418 for rubber base polymer.

1.2.2 Identify the cure system for the released thermoset rub-
ber using the following codes:

EPDM:

1 - Sulfur

2 - Peroxide

3 - Other
Epichlorohydrin:

1 - Non Lead ETU

2 - Peroxide

3 - Thiadiazole

4 - Other
Chiorinated Polyethylene:

1 - Peroxide

2 - Thiadiazole

3 - Other

1.2.3 Identify the process for the released thermoplastic clas-
tomers using the following codes:

1 - Injection Molding

2 - Blow Molding

3 - Coinjection Molding
4 - Other

1.2.4 Labeling Example. Using the code system (1.2.1 -
1.2.3), an injection molded, peroxide cure, chlorinated polyeth-
ylene duct would be:

CM-1-1-2

1.3 All materials must meet the restricted and reportable
chemicals requirements per GM1000M.

1.4 APPLICATIONS. Intended for —35 to 135°C underhood
temperature environment with passenger and light truck engine
range of motion.

2 REFERENCED STANDARDS,

3 TERMS SPECIFIC TO THIS STANDARD.

3.1 A "Compressed Height" is that dimension of the com-
plete bellows section measured longitudinally, excluding any
mounting cuffs, when the duct is fully compressed in the
installed, in-car position, expressed as the symbol "C".

3.2 "Extended Height" is that dimension measured longitudi-
nally between the same points as in compressed height above
when the duct is extended in the installed, in-car position,
expressed as the symbol "E".

3.3 "Travel,” symbol "T," is by definition:
T =E - C (Extended - Compressed)

3.4 "Over All Length" is the longitudinal dimension of the
molded duct in the vehicle per agreement between the supplier
and the end user.

3.5 “Installed Length" is the longitudinal dimension of the
molded duct in the vehicle per agreement between the supplicr
and the end user.

3.6 "One Cycle" is the completion of a compression and
extension.

3.7 RMA - The Rubber Manufacturers Association, Inc.,
1400 K Street, NW, Washington, DC 20005.

3.8 Motion Directions (derived from SAE J1883):

Axial - Translational axis from one open end of duct
to the other.

Conical -  Rotation around the radial or normal axis.

Yaw - Is the rotation about the radial axis only.

Radial - Translational axis that load is applied.

Normal -  Translational axis perpendicular to radial.

Torsional - Rotation around axial axis.

NOTE: Test units are only capable of reproducing motion in
one direction. Directional motion needed to duplicate engine
experience is accomplished by relocating the duct into the nec-
essary orientation(s) before starting the flex cycle(s).
Engineers should use axial and torsion inputs developed from
one of the following techniques:

a. Computer Simulation programs, e.g., "Displace”.
b. Engine Motor Mount - stop to stop travel (Delco

GM1724 ASTM D1418 SAE 11885 Chassis).
GM502M SAE J1183 SAE 12236 c. Engine/Vehicle measurements at the appropriate exter-
GM1000M SAE J1344 ISO 25 nal temperatures.
GM4486P SAE J1351 1SO 9000
ASTM D412 SAE J1883 See 5.6.
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4 DUCT REQUIREMENTS.

4.1 Ducts must meet all the requirements of this standard and
any referenced subsidiary specifications, drawings, or other
standards.

4.2 TOLERANCE, FINISH AND APPEARANCE.

Unless otherwise specified, tolerances must be RMA commer-
cial grade found in Rubber Handbook for Molded, Extruded,
Lathe Cut and Cellular Products. The duct must meet maxi-
mum flash extension as outlined by RMA standards (T.X) in
those areas requiring such a designation. Unless otherwise
specified, clastomeric duct finishes must meet RMA F-3 com-
mercial in those areas requiring such a designation.

4.3 PERFORMANCE REQUIREMENTS. Ducts must con-
form to the Table 1 requirements when tested to the sequence
logic flow diagrams Figures 3 and 4. When selecting a test
temperature for assemblies that include thermoplastic and rub-
ber components, use the upper temperature limit of the
thermally weakest component in the assembly as defined by
SAE J2236. Test each material component individually if the

part print requires it.
TABLE 1 - TEST REQUIREMENTS

Test No. Description Requirement
6.1 Visual Inspection | No defect in
designated areas
6.2 Seal Integrity Less than 0.2 cm
after 60 s @ 13
cm H20
6.3 Vacuum Less than 0.2 cm
Deformation after 120 s @ 64
cm H20
6.4 Durability No failure after 2
(Convoluted) million cycles
6.5 Durability (Non- | No failure after 2
Convoluted) million cycles
6.6 Starter Fluid Support test for
Effects on 6.2
Functional Testing
6.7 Ozone Effects on | Zero rating, 72 h
Functional Testing | @ 38°C in 100
pphm. Support test
for 6.2
6.8 Convolute 133 N max
Flexibility compressive load
6.9 Duct Installation |89 N max

5 TEST REQUIREMENTS,

5.1 Use the latest approved revision of any test method.

5.2 This standard may involve hazardous materials, opera-
tions, and equipment. This standard does not purport to

address all the safety problems associated with its use. It is the
responsibility of the user of this standard to consult and estab-
lish appropriate safety and health practices and determine the
applicability of regulatory limitations before use.

5.3 TEST UNITS. Report data in the appropriate SI units.

5.4 GUIDELINES. Before testing follow the appropriate
items from SAE J1183 Recommended Guidelines for Fatigue
Testing of Elastomeric Materials and Components.

5.5 CONDITIONING. Duct materials whose performance is
effected by temperature and humidity, must be preconditioned
@ 50 £ 5% RH and 23°C + 2°C for 24 h before testing.
Precondition all other duct materials from 30% to 80% RH @
20°C to 30°C, 24 h beforc testing.

5.5.1 Test Temperatures. Unless otherwise specified, the
temperature variation around any value will be + 2°C.

5.6 VEHICLE SIMULATION. To replicate the engine
motion effects on part durability, the supplier , duct manufac-
turer, and GM release engineer shall be responsible for
specifying mutually agreed valuc: for the fully compressed
height, and fully extended height, and other key dimension as
it relates to installed length as well as engine motion limits
(axial, radial, torsional, etc.) for the test machine settings. The
release engineer has the option to put this information on the
part print.

5.7 SAMPLES. With the exception of Items 6.8 and 6.9,
only 3 ducts are tested in sequence (See Table 3 Test Matrix,
Figure 3 General Sequence 1, and Figure 4 General Sequence
2). Select test ducts randomly (not sequential) and test to the
requirements in section 6. Do not continue sampling until you
get good results. Tests should be repeated to increase confi-
dence in the overall concept (material, process, hardware, and
design). The number of repeat sequence tests must be agreed
to between end user and duct fabricator.

5.8 TEST EQUIPMENT. The GM Air Duct Performance
Committee approved the duct component testing devices
described in this standard. The Air Duct Performance
Committee is under the Material and Standards Subcommittee
of the General Technical Committee and reports to the
Induction COE. The end user shall keep a list of approved test
facilities. Before accepting new locations, a round robin test
should be conducted with approved facilities.

5.9 ACCREDITED DATA. All data must come from a GM
approved lab (GP-10), or a lab accredited by the A2LA or
Standards Council of Canada. At the discretion of the GM
Accreditation Group, a limited approval may be given to off-
shore labs with ISO 25 or 9000 accreditation.

5.10 TEST CONDITIONS. This standard has minimum
bascline performance requirements. The release engineer has
the .option to specify test conditions, based on data, that may
supersede values indicated in this standard. Deviations from
specified requirements must be noted on the part print. If the
release engineer does not designate optional values, the base-
line values apply.
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TABLE 3 - TEST MATRIX
Number of New
Test Number Test Description Ducts for Sequence Previous Test Equipment Criteria
Sequence 1 2 Section Required
6.6 Ozone Resistance 2 Both New Ozone Chamber
65 Starter Fluid Both from 6.6 None
6.2 Sealing Integrity 1 One from 6.5 one | Durability Chamber
new
6.3 Vacuum Both from 6.2 Durability Chamber
Deformation at RT
6.4 Durability Both from 6.3 Durability Chamber
6.2 Sealing Integrity Both from 6.4 Durability Chamber
6.3 Vacuum Both from 6.2 Durability Chamber
Deformation at RT
6.3 Vacuum Both from 6.3 Durability Chamber
Deformation @
135°C
6.7 Convolute 3 New Tensile Test
Flexibility Machine
6.8 Duct Installation 3 New Tensile Test
Machine

6 PERFORMANCE REQUIREMENTS. This section
contains the procedures, equipment and requirements for air
ducts. The logic flow diagrams show the proper test order

sequence (Figures 3, 4).

6.1 VISUAL INSPECTION. No duct will have these condi-
tions prior to testing:

a Pin holes that would cause functional failure or be
objectionable in appearance (surface porosity).

b Shiny arca (possible gas entrapment while molding).

¢ Surface irregularities that would be objectionable in
appearance to the customer or cause functional fail-
ure.

Irregular color (must meet GM requirements).

"Stress” cracks (usually circumferential).

Distortion that would not permit proper assembly,

meet dimensionally requirements or lead to func-

tional failure.

Flash beyond print or RMA limits.

Striation or "delamination.”

Bloom or iridescence.

Odor per SAE J1351 except sample size 125 x 125

mm. Rating must be 3 or lower.

6.2 SEAL INTEGRITY (CLEAN AIR SYSTEMS ONLY).
This test is designed to address concerns about dust particle
ingestion to filtered engine air, that - if permitted to enter the
engine - could lead to poor performance and eventual damage
to moving pars. This test checks the effectiveness of the duct,
clamp and connection hardware and determines if the in-car
installation presents alignment problems that would interfere
with a proper seal.
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6.2.1 Baseline Requirements. Test Parts: One new and one
previously tested to 6.7and 6.6.

6.2.2 Test Configuration. Mount the ducts using specified
production hardware, assembly methods and procedures in the
in-car installed position, in a air circulating temperature con-
trolled chamber capable of cycling from 35 to 135°C @ a
programmed rate (Figure 2). Do not use the PCV recirculation
tube connection hole to introduce vacuum into the duct.

6.2.3 Test Procedurc/Hardware. Run this test before the vac-
uum deformation test (6.3) to eliminate leaks that would
improperly influence that test result.

Check the seal integrity of your test set-up before the start of
any durability testing (see test sequence logic flow diagram in
Figure 3). Introduce a vacuum into the duct at a sufficient rate
to maintain 13 cm (5 in.) of water. Close valve 4 (V-4) and
record the vacuum level on the manometer and at the end of
the test. If a loss in vacuum, check connections with leak
detection fluid and fix any leaks.

6.2.3.1 Leaks due to clamp load loss must be distinguished
from other leaks. If a leak detected with leak detection fluid at
the clamp area, re-torque the clamps (not beyond maximum
specified limit) used to fixture the duct to the test mandrel after
the durability test and repeat the seal integrity procedure.
Report the results.

6.2.3.2 Test Temperature(s) 23+ 2°C.

6.2.3.3 Requirements. After the vacuum has stabilized at 13
cm of water, the duct shall not leak in excess of 0.2 cm for 60
s. Use a strip chart recorder if a record of the test is desired.
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