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Correlation Methods for Durability Tests of Proving Ground Based on

Relative Damage Spectrums
Wang Haibin, Zhao Yunda, Shi Yizhou, Yang Lize, Peng Yitao
(Commercial Vehicle Development Institute, FAW Jiefang Truck Co., Ltd., Changchun 130011)

[ Abstract] This article is aiming at the customers’ usage scenarios of a 4x2 light—duty express truck, and through on-site
research to determine the driving routes for the customer data collection, road proportions, driving velocities, and load
conditions. According to the force characteristics of parts and components and CAE simulation analysis of risk points in the
suspensions, axles, steering and frame systems, where the corresponding sensors are arranged. By analyzing the frequency
response of the vehicle on the customers’ typical road surface and the test site typical road surface, and according to the
principle of damage equivalence, the number of cycles are solved for the test site characteristic pavement under the constraint
conditions for the strain channels based on the relative damage spectrum correlation matrix, and then the test costs and test
efficiency are considered combined with the review of the expert group to determine the test schemes. Finally, the test schemes
are verified by the frequency domain damage histogram and rainflow counting results, also the driving specifications of the
vehicle durability tests of the tests on—site are determined by the customers’ usage scenarios.

Key words: Customers’ usage scenarios, Frequency response characteristic, Relative damage
spectrums, Correlation method
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