
MatE 25: Introduction to Materials  San Jose State University 
 

Collaborative Learning Exercise 
Critical Resolved Shear Stress in NiTi 

SOLUTIONS 
NiTi in the austenite phase has the crystal structure shown below.  Assume that a tensile 
test is done on a NiTi dog bone sample where the applied force is perpendicular to the 
family {001} planes as shown below.  If the yield stress is found to be 13 MPa, calculate 
the critically resolved shear stress. (Hint: sketch the slip plane and slip direction in the 
figure below.) 
 

  
 
Direction of applied stress [010] 
Direction of Slip plane normal <110> 
Slip direction < 111 > 
 
The angle between the applied stress [010] and normal to the slip plane [110] 
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The angle between the applied stress [010] and slip direction [ 111 ] 
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( ) ( ) MPa31.57.54cos45cosMPa13coscosycrss =⋅=λΦσ=τ oo  


