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Robust Performance of Automobile Parts Manufacturing Process Based on

Infrared Thermal Wave Nondestructive Testing Technology
KANG Fan", YU Ya", ZHANG Qiang"
( a.School of Automotive Engineering;b. Aviation Manufacturing
Engineering Center, Xi’ an Aeronautical Polytechnic Institute,Xi’ an 710089, China)

Abstract : In view of the lack of detection sensitivity and inaccuracy of the instability index of the conventional infrared thermal wave
nondestructive testing technology, this paper makes a study of the robust performance of automobile parts manufacturing process
based on the infrared thermal wave nondestructive testing technology. Based on the spectral transmission characteristics, the
infrared thermal wave nondestructive testing model is established according to the scattered light intensity and transmission path, and
then the random variable space is analyzed by the reliability analysis method. On this basis, the topological structure of the part is
obtained by obtaining the constraint conditions; the damage characteristic distribution of infrared thermal wave nondestructive testing
is analyzed, so as to define the requirements of the detection sensitivity compensation, and the sensitivity compensation value is
obtained according to the gain function; then, the stability degree of the part is analyzed by wavelet multi-scale, and the instability
index of the part is obtained according to the judgment function. The experimental results show that compared with the conventional
technology, the stress value of the proposed infrared thermal wave nondestructive testing technology is similar to the standard value,
and the robustness data is consistent with the actual situation.

Keywords ; auto parts; manufacturing process; robust performance; infrared thermal wave nondestructive testing
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