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Fig. 1 Scheme of microstructure in
adiabatic shear band'**!
A —Region at center of shear localization area;

B —Region adjacent to shear localization area;

C —Region outside shear localization area
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Table 1 Microstructural characteristics in adiabatic shear bands of some steels

Steel and heat
treat condition

Test condition

Microstructural characteristics in ASB

HY-100 quenching

Dynamic torsion

@O No white etching band, local strain in ASB is 1000% ;

@ The equiaxial grain size is 0. 2~ 0. 5um, no retained austenite;

> o 12— 1
638 C temper &= 10°s ® M assive carbides existed on grain boundary.
_ . s ® White etching bands were found, local strain in ASB is 1000% ;
Hg()z)o%(j{tf::;};ng glialilsglj 1111(1)1(31(?1 @ The equiaxiaF grain size is 0. 1~ 0.3 Hm;

® No retained austenite.

AIS14340
quenching

230 C temper

Explosive fragment
Y= 105 s !

@O No white etching band, local strain in ASB is 400% ;
@ The equiaxiat grain size is 0. 02~ 0. 05 Bm, no retained austenite;
® aFesC, existed in the equiaxiat grain.

AIS14340
Quenching
200 C temper

High velocity impact
Y= 10" s

@ White etching bands were found, local strain in ASB is greater than 1000% ;
@ The equiaxiaF grain size is 0. 008~ 0. 02 Hm;

(3 No retained austenite.

28NCD6

quenching+ temper

Explosive fragment

D The equiaxiat grain size is about 0. 135 Pm;
@ M artensite 0. 008~ 0. 02 Hm in size existed in some equiaxiak grains;
® The diffraction pattern show ed austenite( fcc) and carbides existed.

35NCD16

quenching+ temper

Ballistic impact

D The equiaxiak grain size is about 0. 05 Pm;
@ The diffraction pattern show ed austenite( fce) existed, no carbides were found.
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Current status and trends in researches on adiabatic shearing

YANG Yang, CHENG Xinlin
(Department of Materials Science and Engineering, Central South University, Changsha 410083, China)

[ Abstract] The recent progresses in the researches on adiabatic shearing were reviewed in detail. These reviews included three re-

search fields: the thermal viscoplastic constitute instability related to adiabatic shearing, the microstructural characteristics in the adia-

batic shear bands as well as the mechanism of the microstructural evolution, and the numerical simulation on the adiabatic shearing.

Some shortcomings in these researches were analyzed and the future research fields of adiabatic shear banding were pointed out.

[ Key words] adiabatic shearing; thermal viscoplastic constitutive equation; dynamic recrystallization; numerical simulation
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