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Effect of Annealing Temperature on Microstructure and

Internal Stress of High Purity Tungsten Target
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Abstract High purity tungsten target was prepared by hot isostatic pressing technique and annealed at different
temperatures. The microstructure and internal stress of high purity tungsten target were characterized by metallographic
microscope, TEM, XRD and hardness tester. The results show that high purity tungsten target after vacuum annealing
at 1 200°C retains the fine grain structure obtained by hot isostatic pressing treatment, grain size does not grow but the
dislocation density, lattice distortion and hardness are reduced greatly. This is due to the high purity tungsten target by
hot isostatic pressing generates recovery after annealing treatment and the internal stress is released. When the annea-
ling temperature is below 1 200°C , the internal stress of tungsten target cannot be removed completely. When annea-
ling temperature is above 1 200°C , the grain size of the tungsten target begins to grow. So the optimum annealing tem-
perature of high purity tungsten target prepared by hot isostatic pressing is 1 200°C.
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Fig.1  Optical micrographs of high purity tungsten target after annealing treatment at different temperatures
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Fig.2 TEM micrographs of high purity tungsten target after annealing treatment at different temperatures
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Fig.3 XRD patterns of high purity tungsten target after
annealing treatment at different temperatures
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Tab.1 XRD test and calculation results of high purity tungsten

target after annealing treatment at different temperatures

BAALFE A o I [F TSR SRR
R/ C 20/(°) d/nm a/nm ¥/ %
800 40.698 22.175 0.31360 0.923
1000 40.576 22.233 0.31442 0.667
1200 40.350 22.351 0.31609 0.136
1400 40.330 22.361 0.31623 0.092
(FHH 74 50)
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Fig.5 Variation of of shear band width with cutting speed
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