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Superplasticty Behavior of MDFed Sn-1Bi Alloy Determined by Shear Punch Test 

  

Department of Mechanical Engineering, Malayer University, Malayer, Iran F.  Akbaripanah 
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Abstract 
The strain rate sensitivity (SRS) of a fine-grained Sn–1wt% Bi alloy, processed by multi-directional forging (MDF) was investigated 
by shear punch testing (SPT) at room temperature. The grain size decreased from 4.2 to 2.6 µm, after 2 passes of MDF and continue 
the process had little effect on it, so that eventually reached 2 µm after 8 passes, however, the microstructural homogeneity increased 
greatly with increasing the number of MDF passes. The results indicate the strain rate sensitivity of the shear yield stress increases 
from 0.11 to 0.53, as the number of passes increased from 2 to 8. The high SRS index of 0.53 is indicative of a superplastic 
deformation behavior dominated by grain boundary sliding. 
Keywords: Multi Directional Forging, Shear punch test, superplastic.  
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3 Shear Punch Test (SPT) 
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1 Equal Channel Angular Pressing (ECAP) 
2 strain rate sensitivity 
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1 Shear Yield stress(SYS) 
2 Ultimate Shear Strength(USS) 
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