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Study on Calculation of Customer Vehicle Fatigue Damage Based on Road

Condition Identification and Element Spectrum

Su Liang, Wu Daojun & Chen Quanquan
Xiamen King Long United Automotive Industry Co. , Lid. , Key Laboratory of Bus Safety and
Power-saving Technology Enterprises of Fujian Province, Xiamen 361023

[Abstract] In order to identify and obtain the automotive structure fatigue damage of user route, the con-
cepts of ‘element spectrum’ and ‘survey vehicle’ are proposed, and a convenient method for obtaining fatigue dam-
age of automotive structure of user route based on road condition identification, classification and element spectrum
is proposed. Firstly, the mathematical model of IRI (International Roughness Index) is established to identify the
road grade and the method of identifying the user’s road surface grade through the simple sensor scheme is estab-
lished. And the correlation and independence between vehicle speed and IRI are studied. Subsequently, the method
for determining the road classification and mileage distribution of the survey vehicle for user route based on IRI and
vehicle speed is proposed. Then, combined with the element spectrum and unit mileage damage collected locally by
the full-channel vehicle, the fatigue damage of the vehicle structure on the user’s route is finally calculated efficient-
ly. Thereby, the solution of ‘element spectrum + survey vehicle’ to identify the total damage of user route is creat-
ed. The verification results are good, indicating that the technology and method studied is operable, exact and effec-
tive.
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