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Fig.1  Macroscopic shearing patterns associated with different

processing routes
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Fig.2  OM micrograph of the as-received CP-Ti 
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 Fig.3  Samples of CP-Ti after the second ECAP pass via 

route A, B, C 

x y 

z 

Route A 

Route B 

Route C 

20 µm 



�1912�                                          �0��./�&'                                           � 38� 

 

 

 

 

 

 

 

 

 

 

� 4 &]^_ECAPde17H<��kl 

Fig.4  OM micrographs of CP-Ti after a single ECAP pass: (a) X plane, (b) Y plane, and (c) Z plane 
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Fig.5  OM micrographs of CP-Ti after the second ECAP pass: (a), (d), (g) corresponding X, Y, and Z plane respectively, via route A; 

(b), (e), (h) corresponding X, Y, and Z plane respectively, via route B; (c), (f), (i) corresponding X, Y, and Z plane 

respectively, via route C  
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Fig.6  TEM images of CP-Ti after the second ECAP pass via 

route A: (a) bands structure and (b) shear bands with 

different orientations crossed each other 
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Fig.7  TEM images of CP-Ti after the second ECAP pass via 

route B: (a) bands structure, (b) cellular structure, (c) 

subgrains, and (d) corresponding SAED pattern of Fig.7c 
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Fig.8  TEM images of CP-Ti after the second ECAP pass via 

route C: (a) block structure and (b) corresponding SAED 

pattern of Fig.8a 
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Influence of ECAP Routes on the Microstructure and Properties of CP-Ti 

at Room Temperature 
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Abstract: The influence of equal channel angular pressing (ECAP) routes on the microstructure and properties of hcp commercial-purity 

titanium (CP-Ti) was investigated. Samples were successfully deformed at room temperature via three different processing routes: A, B, 

and C, using a die with an internal angle Φ of 120° and an outer curvature angle Ψ of 20°. After two passes, the microstructure and 

mechanical properties of as-pressed CP-Ti were studied. The results show that the ultimate strength and microhardness of CP-Ti billet were 

sharply enhanced after two ECAP passes by three ECAP routes at room temperature. But the ECAP route does not have significant effect 

on the strength and the microhardness of as-pressed CP-Ti. The microstructure developments occurred during the first pass, such as gain 

shape and deformed mechanism, vary with different routes during the second ECAP pass.  

Key words: ECAP; commercial purity titanium; microstructure; mechanical properties 
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