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Fig.1 The profile and dimension of the Fig.2 The stress—strain curve of the tested
specimen specimen
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Fig.4 Localized shear bands in low carbon ferrite—pearlite steel

a. shear bands in deformed region

b. fine structure of shear bands
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Fig.5 The tangled arrangement of disloca-

tions along the direction of the elong

ated grains
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Fig.6 Microstructure of shear band in low carbon steel

a. bright field micrograph showing a deformation shear band

b. selected area diffraction pattern

c. indexing of pattern @[135], (grain 2), O[ZTS]MI (grain 1) [2T3L| I13s],
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ADIABATIC SHEAR BAND IN A LOW CARBON STEEL
DURING HIGH SPEED DEFORMATION

XU Yongbo WANG Zhongguang
( Institute of Metal Research , Academia Sinica)
HUANG Xiaoling XING Da BAI Yilong
( Institute of Mechanics, Academia Sinica)

ABSTRACT A study has been made of the microstrctures of adiabatic shear band in a
low carbon steel, resulting from high speed torsional testing with about 1500 s™'of the aver-
age strain rate. Several fine shear bands have been found to distribute over the deformation
region uniformly ( the gauge length of the specimen ). The width of the band is estimated to
be in the order of magnitude of 50um, and the space between the bands is about 100um.
Detailed scanning electron microscopy studies indicate that the damage of the
microstructure within the band is very apparent, as evidenced by the microcrack initiation
and coalescence along the shear band. However, there is no evidence in this study to show
that the structure in the band has undergone a micro— or non—crystallization.

The thin foil observations by transmission electron microscopy reveal a high density of
dislocation and that these bands are the region of highly deformation localized shear that
traverse grains. The tangled arrangement of dislocations tends to be aligned along the direc-
tion of the elongated grains.
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