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Fig. 2 Distribution of adiabatic shear bands in the serrated chips
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Fig. 3 Microstructure of adiabatic shear bands in the serrated chips
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Fig. 8 TEM micrographs of deformed band
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Study on microscopic characteristics of adiabatic shear bands
in the serrated chips formed during high speed machining

DUAN Chun-zheng, WANG Min-jie, LI Guo-he, CAI Yu-jun
(Key Laboratory for Precision and Non-traditional Machining Technology
of Ministry of Education, School of Mechanical Engineering ,
Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: Adiabatic shear bands and white layers in primary and secondary deformation zones within
the serrated chips formed during high speed cutting of 30CrNi; MoV steel were investigated by optical
microscope, microhardness tester, XRD, SEM and TEM. Results show that two types of adiabatic
shear bands, i.e. deformed shear bands and transformed shear bands, were formed during lower and
higher cutting speed respectively. The microhardness in the transformed shear bands is higher than
that in deformed bands and matrix of chips. XRD investigation shows that martensitic phase transfor-
mation takes place in the white layers. TEM observation reveals the equiaxed grains with diameter of
50~100 nm in center of transformed shear bands, this means that dynamic recrystallization occur dur-
ing formation of shear bands.

Key words: solid mechanics; adiabatic shear band; microscopic analysis; high speed machining; serra-

ted chip
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