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Investigation of Fatigue Performance of Automobile Engine Crankshaft

ZHANG Wei, WANG Xiao-hui, WANG Chang-peng, HUANG Wen-ming
(Southwest Institute of Technical Engineering, Chongging 400039, China)

ABSTRACT ; During fatigue testing of the automobile engine crankshaft, abnormal fatigue cracks often occur. The cracks
originate from the oil hole slot at the end of the crankshaft journal, which leads to the unqualified torsional strength of the
shaft journal. It is necessary to have a research on the fatigue performance of automobile engine crankshaft. The crankshaft
fatigue sample was analyzed by fatigue test, tensile test, OM, and fatigue fracture SEM. The fatigue limit of the lower mo-
ment was 607. 5 Nm at the circulation base of 1x107 times in the fatigue test of automotive crankshaft. The fatigue limit
pressure was 96.7 MPa at the middle of crankshaft journal. The fracture of the 40Cr crank was the typical dimple and step
mixed fracture. Due to the stress concentration in the inner wall of the shaft journal caused by the drill hole of crankshaft,
the defects occurred easily. On the other hand, under alternating stress, fatigue cracks occurred easily in the crankshaft
journal and expanded, causing early break of the crankshaft.
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Fig. 1 Sampling diagram of fatigue specimens
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Fig. 2 Position of strain gauges attached to the crankshaft sample

Fig. 3 Electric Resonant Crankshaft Fatigue Testing Machine
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Table 1 Engine crankshaft fatigue test results
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4’5 /Nm $1/MPa JHK i A
1* 730 790 620 400 1
2* 695 750 826 100 1
3* 660 714 2 944 200 1
4* 625 677 6 888 300 1
5* 590 639 10 000 000 ENG
6* 625 677 2 380 700 2
7* 590 639 3 594 700 2
8* 555 601 10 000 000 ENG
9* 590 639 10 000 000 R
10* 625 677 6 372 000 1
11* 590 639 10 000 000 R
12* 625 677 10 000 000 R
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Fig. 4 Lift diagram of crankshaft fatigue test
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Fig. 5 Metallurgical microstructure of the sample near the

cracking source
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Fig. 6 Macroscopic morphology of the fracture (15x)
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Fig. 7 Morphology of the cracking source (2000x)
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Fig. 8 Fracture morphology of the extension zone
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Fig. 9 Fracture morphology of the instant fracture zone
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Fig. 10 Fracture at the journal fillet in the crankshaft fatigue test
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Table 2 Surface hardening results of the journal site
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