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Table 1 Composition of 15MnV steel (wt-%)

Samples C Si Ma P S v N

brittle fracture

steel plate 0.18 0.33 1.49 0.030 0.032 0.10 0.0046
normalized
stee] plate 0.16 0.34 1.28 0.017 0.033 0.07 —
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Fig. 1 Relationship betwecn fracture toughress and temperature under varicus lcading rate

(a) brittle fracture stccl plate (b) normalized steel plate
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Failure analysis of steel usel in constructional elements

of heavy —duty cxcavators
Chen Zhuohua, Liu Yadi
(I'aiyuan Heery Meochinery 1lart)
Tang Guoyi, Su Y1
(T'singhua University)

Cai Qigong
(Central Iron and Steel Rescarch Institute)

Abstract The characteristics of dynamic fracture of the stecl used in the cons-
tructional elements of heavy-duty excavators which worked in cold mining envi-
ronment were investigated by simulating the real operation state, The reasons of
brittle fracture were analyzed It was shown that the ductile-brittle transition te-
mperature in the 15MnV steel was sensitive to loading rate, As digger of the ex-
cayitor dashed on the rccks,the ductile-brittle transition temperature of the stecl
cot_xld be increased to — 12T .This temperature is close to the failure environmental
temperature of the steel It was found that the metallugical quality and trecatment
state of the steel had an obvious influnce on its fracture toughness and ductil-
brittle transition temperature,

Key words excavatorjdynamic fracture;ductil-brittle transition



