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Exploration of fatigue life detection methods for key components of automotive engines
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ABSTRACT: As the core component of the current power system of automobiles, the durability of key components has a
decisive impact on the overall performance and safety of the vehicle. The purpose of this article is to explore an efficient
method for evaluating the durability of core components of automotive engines, in order to improve the reliability of
components and the safety of the entire vehicle. The article examines the current development trend of durability assessment
technology and analyzes the limitations of existing technologies. Propose a comprehensive evaluation method that integrates
experimental verification and numerical simulation, which can effectively evaluate the durability of components in different

working environments. Through experimental verification and data analysis, the accuracy and efficiency of the proposed

method were verified, and future research directions and improvement suggestions were predicted and anticipated.
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Fig.1
technologies for key components of automotive engines
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Fig.2 Flowchart of the integration of experimental testing and
numerical simulation methods
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Table 1 Experimental results
FR A B (N) AR (mm) KL (mm)

oy IE=#SEE 1000 0.5 0.1

A I KA 1500 0.8 0.2

A A 2000 1.2 0.3

AR 2500 1.5 0.5
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JnE] 1500 N B, 80K H 0.1 mm #0138 0.2 mm. X BERH 7
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KB, FXGIRrTRES R, Hdn, FZk A 2000 N 34 n %)
2500 N i, Z8JE 4kl 1.2 mm #0015 1.5 mm, 2480 B H 0.3 mm
BME] 0.5 mm, X ULWIERAE TS, o, 2455,
TR RN SR, S s e
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Table 2 Comparative data of experimental and numerical simulation results

SRR SR AR (mm) LIHLUKE (mm) HUE R ALY & (mm) HUE B ALK E (mm)
HS IR 0.5 0.1 0.48 0.09
iy IES# SR 0.8 0.2 0.78 0.19
AR 12 0.3 1.15 0.28
BIESIIE s 1.5 0.5 1.48 0.47
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