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Failure Analysis on SCM435 High
Strength Bolt of Forging Die
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{Abstract)

Fracture behaviors of SCM435 high strength bolt have been studied including
macroscopic and microscopic fracture observation, Energy Dispersive X-ray Spectroscopy,
Vickers hardness test and applied stress evaluation. cracks (ratchet marks) were
generated by the repetitive loads acting on the bolts, initial stress of bolt and the
stress concentration. The applied stress was found to be slightly higher than the
fatigue limit of the material. The initial stress of bolt must be removed, and the mold
temperature during the process must be maintained by room temperature. Bolts are
recommended to be peened to improve fatigue limit.
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Fig. 1. Appearance of forging Fig. 2 Appearance of
mold damaged high strength
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Fig. 4 Fracture surface observation by SEM,
(@) Crack origin, (b) Crack propagation,
() final fracture
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Table 1. Elements of the fatigue fracture part and
the oxidized part

Bl . Fatigue fracture part | Oxidized part
et % at% | wi% | a%
O 3.40 10.79 7.98 23.0
Na 0.98 2.16 0.95 1.91
Cr 0.96 0.94 0.90 0.80
Mn 0.86 0.79 0.84 0.70
Fe 93.8 85.3 89.3 73.6

Fig. 5 Results of EDS analysis. (a) Fatigue
fracture part. (b) Oxidized part
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Fig. 6 Shaft forging process. (a) Initial step, (b)
Step 1, (c) Step 2, (d) Step 3, (e) Step 4,
(f) Process flow
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