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PERFORMANCE SPECIFICATION FOR AUTOMOTIVE
WIRE HARNESS RETAINER CLIPS

Notice about interim revisions: editorial updates or clarifications may be made as “interim revisions” if the EWCAP review
team determines that a formal revision is not needed. Interim revisions are documented as “revision letters” and are available
online on the USCAR website, uscar.org.
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1. SCOPE

This specification describes a method and acceptance criteria for testing automotive wire harness retainer clips. Retainer
clips are plastic parts that hold a wire harness or electrical connector in a specific position. Typical plastic retainers work by
having a set of “branches” that can be inserted into a hole sized to be easy to install but provide acceptable retention. This
specification tests retainer clips for mechanical retention when exposed to the mechanical and environmental stresses
typically found in automotive applications over a 15-year service life. This specification has several test options to allow the
test to match to the expected service conditions. The variability of applications typically arises from different ambient
temperatures near the clip, different proximity to automotive fluids, different exposure to standing water or water spray, and
different thicknesses of the holes that the clip is inserted into. Clips are typically inserted into sheet or rolled metal from
0.6 to 8 mm thick, so this specification focuses on that range. Outside of this range requires a custom test.

The procedures described in this document have been evaluated for the design types shown in Table 2. Use of USCAR-44
for other than a design shown in Table 2 may or may not produce acceptable test correlation to actual experience, but
USCAR has not reviewed any data. USCAR-44 can be used at all phases of development, production, and field analysis
since it is a performance test and not a process validation or quality assessment.

No retainer may be represented as having met USCAR/EWCAP specifications unless conformance to all applicable
requirements of this specification have been verified and documented. All required verification and documentation must be
provided by the supplier of the part. If testing is performed by another source, it does not relieve the primary supplier of
responsibility for documentation (DVP&R) of all test results and for verification that all samples tested met all applicable
acceptance criteria.

2. TEST REQUIREMENTS

The tests in each section must be performed in the order given unless otherwise specified in the test request/order.
Construction details for selected test fixtures and equipment are provided in this specification.

If the products tested to this specification are or may be subjected to conditions beyond those described in this document,
they must pass special tests simulating the actual conditions to be encountered before they can be considered acceptable
for actual vehicle application. The authorized person is the final authority as to what tests are to be performed on his or her
parts and for what purpose these tests are required. He or she is also the final authority for resolving any questions related
to testing to this specification and to authorizing any variance (with supporting data) to the equipment or procedures
contained in this specification. Any such deviation must be documented and included in the final test report. Moisture content
or all CUT must be documented in the final test report (unless agreed to be not recorded).

Apply the flow chart in Figure 1 to determine whether USCAR-44 is applicable to the CUT and what tests must be run.
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Figure 1 - Flow chart for determining tests to be run
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2.1 Test Schedule

Table 1 - Test schedule
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Visual Inspection (5.2)

Condition to dry-as-molded (5.3.3) 3
Humidity Conditioning (5.3.3) 3 3 3 3 3 3 3
Clip Insertion Force (5.3.3.2) 4 4,6 42 4 3 j
Clip Removal Force (5.3.3.3) 5,7 5° | 4 6
Shear Force (5.4) 4

Temperature/Humidity (5.5) 4

High Temperature Exposure (5.6) 5

Automotive Fluids Exposure (5.7) 3

Sealing - Static (5.8) 3

Sealing - High Pressure Spray (5.9) 4

Loop tensile strength (5.10) 4

Offset/standoff load test (5.11) 4

NOTES:

a2 Make test plate using smallest allowed hole size per the supplied interface drawing.

b Required only if overall mating hole tolerance >0.6 mm. Test plate to have largest allowed hole tolerance.

¢ Fifteen piece total sample size ample size: five pieces for each axis. Use new sample for each of x, y, and z axis
testing.

4 Minimum sample size is 30 pieces or one piece per tool cavity (whichever is larger) unless noted differently. Include

one additional sample for long-term retention per 5.2.1.

Testing for retention to be performed while CUT is in an oven at 80 °C (see 5.6.2). Special equipment is required.

The need for this test is design dependent. Perform this test only when directed.

Ten piece sample represents five pieces loaded in spray direction and five pieces loaded opposite spray direction.

Do not perform a final inspection on parts that have been removed; damage is expected after removal.

If UL 62275 has been run, omit 5.10.3.1. Sample size is reduced to 30 for test 5.10.3.2.

Hand insertion of CUT is allowed with no measurement taken since intent of test is unrelated to insertion.

Additional retention testing may be needed in test sequences B, D, and G if the part under test is made of multiple

subcomponents. When applicable, test subcomponent retention using USCAR-2 Section 5.4.11.

~ = - T a = o
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The sequence of USCAR-44 tests is shown in Table 1. To be USCAR-44 compliant, the CUT must meet all applicable test
requirements at the level appropriate for the intended use. The intended use must be listed in the test request by specifying
application levels per Tables 3 and 4. The numbers in the matrix of Table 1 represent the order the tests run in the test
sequence.

2.2 Test Paths: Required and Optional

The far right column of Tables 3 and 4 show what test paths must be performed or applied to be validated for that listed
temperature, sealing class, or re-use level.

2.3  Applicability to Design Variants

USCAR-44 is written and illustrated for the “fir tree” design type. Table 2 describes how to apply USCAR-44 to designs
other than fir trees.

Table 2 - Applicability to tests to various retainer designs

How USCAR-44 is Applied Test Changes Required
Design Type Typical Part lllustration Differently to This Class in for This Part Class

Test Path L applicable
only for designs with
cable tie. Path M
applicable to offset parts
only.

Fir tree No difference.

Test plate must match

No difference. application thickness.

Arrowhead

Custom test plan needed.
Recommendations are to
delete Path F, test and
use exact thread intended
for production.

Stud-mount No difference.

Edge-biter cli USCAR-44 cannot be used Custom test plan needed.
(attgaches to a‘:] as-written but can be the basis | Recommendation is that
of custom tests developed test panel should match

edge, not a hole) using engineering assessment. | actual vehicle design.

Optional test to evaluate cable

Retainer with integral tie strength. Can also be Add Test Path L as
wire tie strap certified separately using requested.
UL 62275.

Retainer with offset
between and wire
bundle

Add Test Path M only if
requested and criteria for
acceptance provided.

Test Path M is applicable only
to offset parts.
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2.4 Temperature Classifications

Components to be tested must be assigned a temperature class from the table below according to the environment in the
intended vehicle application. Use the class with a temperature at or above the ambient range.

Table 3 - Component temperature classes

Temperature Temperature Typical Typical Test Paths
Class Range Application Materials in Class? per Table 1

T1 4010 +85°C Cabin (lower than | 55y page ABCF
IP), trunk, doors

T2 -40 to +100°C IP top, headliner POM, PBT, PA66 ABCF

T3 -40to +125°C Engine POM, PBT, PA66 ABCEFGH
compartment

T4 -40to +150 °C Hotteron-engine | pa46 Flex PPS ABCEFGH
applications

T5! 40to +175°c | Special high-temp | ¢ ppg ABCEFGH
applications

' T4 and T5 test sequences are identical except for the oven temperature in 5.6 (where the setting
equals the highest temperature of the target temperature class).
2 Listing of “typical materials for this class” is for reference only and is not a product endorsement.
2.5 Water Sealing Classifications

Components to be tested must be assigned a class from the table below according to the expected environment in the
intended vehicle application.

Table 4 - Component sealing classes

Description of Typical Test Paths Required
Seal Class Class Application per Table 1
S1 Unsealed S1 is applicable for use in passenger ” . .
compartment and dry vehicle areas | N0 additional testing required
S2 Sealed - Static S2 applicable for applications J
exposed to vehicle exterior
S3 Sealed - High S3 is applicable for locations at-risk
Pressure Spray to direct water spray JK

2.6 Validation by Equivalence

If a part is identical to the CUT in retainer design and material (where CUT differs only in the design features unrelated to
the retainer section), a “validation by equivalence” is allowed for some tests that eliminates some testing.

Instructions for equivalent parts: exclude testing for Test Paths B, C, D, E, G, and H if identical parts have successfully
passed that section of USCAR-44. Note that Test Path A is always required.

2.7 Specification of Test Level

To specify testing per USCAR-44, it is recommended to use the following wording be used to give a consistent format. “Test
to USCAR-44 (revision number, if applicable) per temperature class Tx, sealing class Sy, and thickness range t1~t2” (where
x is the desired temperature class per Table 3, y is the desired sealing class per Table 4, and t1 and t2 are the minimum
and maximum thicknesses for a specific range per Table 7).
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