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Abstract : In this work, the effect of field-degradation of automotive polymeric interior parts on the squeak
characteristics was studied for a number of used vehicles with various mileages and years of service. The purpose of
this study was to characterize the squeak noise related with long-term degradation in service life. The characteristics of
field-degraded polymeric samples are analyzed using Fourier transform infrared(FT-IR) spectroscopy and scanning
electron microscopy(SEM). Complicated carbonyl spectra from FT-IR were deconvoluted into various carbonyls to
trace field-degradation phenomenon. In addition, various mechanical tests, i.e. tensile test, hardness test as well as
coefficient of friction test, were performed to analyze the variation in mechanical properties due to field-degradation.
Squeak noise was measured and analyzed by frequency analysis. It was shown that the changes in the chemical
structures of polymer due to field-degradation influenced the variation in mechanical properties, and squeak noise may
worsen by increasing the squeak noise level in the wide frequency range. The results indicated that customer complaints
regarding the squeak noise coming from used vehicles might be one of the important reliability issues because the
increase in sound pressure level especially in the high frequency range could annoy drivers and passengers.

Key words : Emotional quahty(%"/‘ +#74), Polypropylene copolymer(Z 2] X2 #l 5 3A), Field-degradation
(Z2 =<3}, Squeak noise(Z=F A2), Stick-slip(Z=28-& H), Frequency analysis(F 3+~ i+4)
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Initiation : RH—=R: (1)

Propagation : R + O, — ROO* (2)

ROO- + RH — R+ + ROOH (3)

Chain branching (including chain-scission)

ROOH — carbonyls + R+ (4)

Fig. 1 Scheme of oxidative degradation mechanism
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Table 1 Test samples and its notation

Material: PP copolymer Notation
3 years 51,947 km 3Y5D
3 years 55,704 km 3Y5.5D
5 years 100,690 km 5Y10D
5 years 146,756 km 5Y15D
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Fig. 3 Squeak noise apparatus and microphone
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Table 2 Deconvoluted IR spectroscopy by functional groups

Name Wavenumber Type of General
(cm™) bonds formula
A 1725 Ketone RCOR'
B 1737 Ester RCOOR'
C 1712 Carboxylic acids RCOOH
D 1667 Arommat
E 624 romatic c=C
compounds

F 1558
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Fig. 13 Variation in hardness of a PP copolymers versus
non-degraded and field-degraded specimens

Table 3 Effect of field-degradation of PP copolymers on
coefficient of dynamic friction

Coefficient of dynamic friction
Virgin 0.31+0.0332
3Y5D 0.32+0.0044
5Y15D 0.35+0.0037
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