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Abstract

In view of fatigue cracks in automotive wheel hubs after bench testing, the composition, microstruc-
ture, and mechanical properties of the failed automotive wheel hubs are analyzed by using stere-
omicroscopes, optical microscopes, scanning electron microscopes, and hardness testing equip-
ment. The results show that the main causes of the failure are the formation of brittle oxide inclu-
sions near the heat affected zone and welding zone, which form crack sources. The martensite Flat
noodles in the welding heat affected zone are coarsened, and the ability to bear fatigue load is weak,
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leading to fatigue cracking.
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Table 1. Chemical composition of tested steel (mass fraction,%)

F= 1. WU ER T (REDE, %)

Y5 C Si Mn P S Al N B Fe
1# 0.22 0.12 1.2 <0.008 <0.006 0.04 0.004 0.0024 P
2# 0.10 0.02 5.0 <0.006 <0.006 0.03 0.005 0.0003 S

Figure 1. Diagram of failed samples taken from the hub of the test bench
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Figure 2. Microstructure observation area diagram of the tested steel
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Figure 3. Fracture morphology of fatigue cracks of the tested steel. (a) Splicing morphology; (b) Flat magnification; (c) Tilt
at 15°; (d) Tilt45°
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Figure 4. Crack source morphology of the tested steel
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Figure 5. EDS analysis results of white area crack source of the tested steel
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Figure 6. EDS analysis results of black area crack source of the tested steel
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Figure 7. Microstructures of the tested steel with various regions. (a) Microstructures of 1# sample; (b) Heat affected zone
microstructures of 1# sample; (c) Microstructures of weld seam; (d) Heat affected zone microstructures of 2# sample; (e)
Microstructures of 2# sample
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Figure 8. SEM micrographs of the tested steel with various regions. (a) Microstructures of 1# sample; (b) Heat affected Zone
microstructures of 1# sample; (c) Microstructures of weld seam; (d) Heat affected zone microstructures of 2# sample; (e)
Microstructures of 2# sample
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Figure 9. Hardness of the tested steel in different regions
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