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Bond order/d-orbital energy level map Bulk ultrafine-grained and nano-
s tr uc tur ed m etals and al l oys 
have exhibited unique mechanical  
pro-perties and have attracted  
gr ow-ing inter es ts during the 
past de-cad e. As a promisi ng 
appr oach, equal channel angular  
pr essi ng (EC AP) was em ployed  
her e to synt hesi ze met ast able
bet a-Ti all oys wit h ultrafine-
g r a i n e d
structure.

A uniform ultrafine-grained structure was easily attained in a metastable bcc 
Ti67. 4Nb24.6Zr 5Sn3 β alloy with low stability, by using equal channel angul ar 
pr es s i ng f or  4  pas s es  at  an  el ev at ed  t em per at ur e of 630  ° C.

Ti73.5Nb19. 6Ta4.5Cr2.4 (Bo=2.866,
Md=2.423) and Ti67.4Nb24.6Zr5Sn3
(Bo=2.866, Md=2.455) with high 
and low stability, respectiv el y, 
wer e process ed usi ng EC AP at  
630 °C for 4 passes, to explore 
the effect of martensitic trans-
form ati on on grain refinement.
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Upon compressive deformation, mechanical 
twinning and stress-induced martensitic
transformation occurred in 
Ti67.4Nb24. 6Zr5Sn 3.

ECAPed Ti73.5Nb19.6Ta4. 5Cr2.4, 4 passes at 630 °C

ECAPed Ti67.4Nb24.6Zr 5Sn 3, 4 passes at 630 °C
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The pronounced deformation-induced grain refinement is believed to result 
from both the stress- assist ed martensitic and rev erse aust enitic trans-
form ati ons duri ng s ev er e pl asti c deform ation, and from the inter acti on  
between dislocations in β and the α″ martensite.


