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Fig.1  Microstructures of centers of samples treated by different 

processes after compression of 57%: (a) HIP1300, (b) 

HIP1300/2200, (c) HIP1500, and (d) HIP1500/2200 
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Table 1  HV hardness (MPa) and tensile elongation (%) of compression deformation sample 

Sample state HIP1300 HIP1300/2200 HIP1500 HIP1500/2200 

Undeformed 4100 2810 3480 2580 

20% compression deformation 3940 3250 3860 3360 

Hardness increment after 20% compression �160 440 380 780 

57% compression deformation 4250 3540 3980 3490 

Total hardness increment 150 730 500 910 

Tensile elongation/% 4.6 25 18 28 

a b 
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100 µm 

d 
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Fig.2  Deformation microstructures at different areas of HIP1500 sample after compression of 57%: 

(a) center compress area, (b) intense shear area, and (c) free deformation area 
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Fig.3  Compression shear crack of HIP1300 sample: (a) macro- 

graph and (b) cross-section 
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Fig.4  HV hardness at different deformation areas 

of four samples 
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Compress Deformation of Ta-W-Hf Alloy Strengthened 

by Continuous Cellular Structure 

 

Zhang Xiaoming, Hu Zhongwu, Tian Feng, Yin Tao 

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: Ta-W-Hf dense alloy material with continuous cellular strengthening structure was produced by powder metallurgy (PM) 

method. The plastic deformation characteristic of the high-strength material was researched by compression test to find out the possibility 

of further deformation process. The results indicate that the compression deformation characteristics of Ta-W-Hf alloy with continuous 

cellular strengthening structure were similar to that of the traditional material. Both of them can be subjected to cold compressed 

deformation with larger than 50% deformation amount but without macroscopical crack. The hardness of the sample was increased with 

deformation amount increasing. But the hardness increment of the sample annealed at high temperature was much larger than that of the 

HIPed sample. So the sample annealed at high temperature has much larger capacity of deformation strengthening. 

Key words: cellular structure; strengthening; Ta-W-Hf alloy; compression deformation 
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