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Abstract
To study adiabatic shear band formation of tungsten heavy alloys, 5 prismatic specimens are loaded

by high velocity impacts and treated as plane strain problems.

Their volume percent of tungsten

particles in WHA are 81%, 93% and 97% respectively and for the fixed 81% volume percent, small size
particle model, large size particle model, undulated particle models are considered and then, the effects of
particle’s volume ratio, geometry and size to the formation of shear band are discussed.
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Fig. 1 Adiabatic shearband of highly
deformed WHA
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Table 1 Material properties and constants of tungsten
and W-Ni-Fe for Johnson-Cook model

Tungsten W-Ni-Fe
Density( o) 19300 kg/m® | 9200 kg/ m®
Static yield stress(A) | 730 MPa 150 MPa
Hardening
562 MPa 546 MPa
parameter(B)
Hardening exp.(n) 0.0751 0.208
Strain-rate para.(C) 0.02878 0.0838
Temp. exponent(m) 0.15 020

Ref. strain rate( &g)

1.355% 1077 6.67x1077

(/sec)
Specific heat( Cp)
138 332
(Jlkg+° O)
Melt temp. ( T,,) 3370C 1435C
Room temp.( T,) 20T 20T

g2a(W)tell A 9] F3Hlongitudinal or irrotational wave)
E 406 mm/psec "tol® 7174 W-Fe-Niojrj:
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Fig. 2 A schematic sketch of the problem studied
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Fig. 4 W volume fraction 93% model

Fig. 3 Optical micrograph of 20 cycles heat-
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Fig. 8 Compressive load versus average axial
strain curves for 5 different models.
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