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Fig. 1 A serrated chip with adiabatic shear bands
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Fig. 2 A SEM micrograph of primary shear zone
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Fig. 3 TEM micrograph of chip bulk far from adiabatic shear band
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Fig.4 TEM micrograph of chip bulk near transition region
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Fig. 5 TEM micrograph of transition region
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Fig. 6 TEM micrograph of center of adiabatic shear band
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Fig. 7 Microscopic models of the microstructural development sequence occurring during

adiabatic shear instability in high-speed machining hardened steel
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Research on microscopic mechanism of adiabatic shear instability

in primary shear zone during high-speed machining hardened steel

DUAN Chun-zheng” ,

WANG Min-jie, LI

Guo-he, DOU Tao

( Engineering Research Center for Mould & Plastics of the Ministry of Education. School of Mechanical Engineering,

Dalian University of Technology, Dalian 116024, China )

Abstract: The metallurgical characters of the primary shear zones in the serrated chips produced

during high-speed machining 30CrNi3MoV quenched high strength steel were observed using optical

microscope, scanning electron microscopy (SEM) and transmission electron microscopy (TEM), and

the microcosmic mechanism of adiabatic shear instability was analyzed. The observations and analyses

show that the fine equiaxed grains appear with size of about 0.4-0.6 pm in the center of adiabatic

shear bands, and the transitional region is characterized by the broken and elongated martensite laths

in shear direction. The formation of serrated chip should be due to adiabatic shear instability occurring

in the primary shear zones, during which the microstructure development of dynamic recovery and

recrystallization is the dominant metallurgical process and adiabatic temperature rise plays a critical

role. The fine equiaxed grains are created by rotational dynamic recrystallization.

Key words: high-speed machining; serrated chip; primary shear zone; adiabatic shear instability



