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Work hardening rate and microstructure of tantalum

ZHANG Xingjian, JIANG Guo-sheng, WANG Zhrfa
(School of M aterials Science and Engineering, Central South University,

Changsha 410083, China)

Abstract: The work hardening rate of pure tantalum was studied by tension test, optical microscope and TEM.
The results show that the work hardening rate of pure tantalum is low. TEM analysis indicates that the dislocation
density of pure tantalum is not high and dislocation cells occur after 95% cold rolling reduction. Because the stacking
fault energy (SFC) of tantalum is high, the dislocation cross slips easily which can lower the dislocation density. On
the other hand, according to the tree dislocation theory, it is assumed that when pure tantalum is deformed at room
temperature, the slip system is mainly{ 110} {111, while the secondary slip systems are seldom activated. So the
density of tree dislocation penetrating the main slip plane is low and the interaction between dislocations is weak,

which leads to low work hardening rate of pure tantalum.
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hardness with deformation rates
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Table 1 Work hardening rate of pure tantalum
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Fig. 2 Stress —strain curves of pure tantalum

(a) —After annealing; (b) —Different deformation rates
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Fig. 3 Slip lines of tantalum plate

(a) —Tension; (b) —Compression
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Fig.4 TEM image of tantalum deformed by 20%
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pure tantalum deformed by 95%
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