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Effect of Ni and Mo Addition on Fatique Property in
12Cr Steel
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{Abstract)

This research was performed to study the effect of the Ni + Mo addition on the
fatigue properties in 12Cr steel. After heat treatment of 12Cr steel and 12Cr-Ni-Mo
steel, tensile tests, impact tests, hardness tests, and rotary bending fatigue tests were
performed, respectively. The fatigue fracture surface was observed and analyzed using
SEM and EDS. The fatigue limit of 12Cr steel was 554 MPa, which was 49 MPa
higher than 505 MPa of 12Cr-Ni-Mo steel. Striations, which are the shape of the
typical fatigue fracture surface, were observed at the fracture surface near the starting
point of fatigue fracture in the 12Cr steel and 12Cr-Ni-Mo steel. However, unlike the
case of 12Cr steel, 12Cr-Ni-Mo steel also had a mixed fracture surface with the
fatigue and the ductile fracture surface. When brittle non-metallic inclusions exist near
the starting point of fatigue failure, the crack propagation was further promoted and
the fatigue life was drastically reduced.
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Table 1. The results of hardness test, tensile test
and V-notch Charpy impact test

Xl
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(MPa) | (MPa) %) -12C)
12Cr7 | 274.31955.7(839.3 | 22.3 | 70.7 | 11.0
12Cr-Ni
Mo} 265.71911.0835.0| 22.0 | 62.0 | 156.7
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Fig. 1 Shape and dimension of specimen for rotary
bending fatigue test

Table 2. The conditions of fatigue test
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Table 3. Comparision of fatigue ratio of 12Cr steel
with 12Cr-Ni-Mo steel
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Fig. 4 An example of EDS analysis results of
enlarged area marked as rectangular box
in Fig. 3(d)

Fig. 5 SEM image of near the origin of fatigue
fracture in 12Cr-Ni-Mo steel
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