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Fig.2 OM micrograph of the as-received CP-Ti

401MWD 7 55 b 558 1l 24 [ A B o 0 el R, 28 )
J910 s, MEREM R 2.94 N, MRS ma g, AR
AN [ ZBAL IA 10 A A5 BS54

2 HHRMVE

SARH AL B K C J5 T 2 IR 5 K
FEsz Bl 3 prosGRAFERIFF 7 A ). B
A, TSR TR ECAP A8 K720, W] 3k & 1H
D6 TR AR
2.1 XFHR

Tl 4Bk AE SR 1 8 R ECAP A8 T RE Y X 1 (1K
[f, HEE TRFEORSFI . Y A Z HCEAT
R RI DL WAL 4 R, BERTEH 1
TG B I Ja A 2R S MRS A = X THT PR Sk e K, (TS W
BRI E Y HIESS X 0 T A5 ) gy
A3° AR TE AL, X — 45 SO T 43 )R 4 HL3E X ECAP
ATV S5 TE AT G AR AR, 2 T35 TR B A T BT D) AR T
A, ARARAR TG S5 AP K2R i, il 52 2]
AEAE 2 FIOARFRIE ] (28 5 (B 4b 1 AL B 4b). 76 A 4b
IR AT AEFEAS SR 2R 5 AR TR A E 5 A [ o 1T A
B Ab AR i ) 5 B AR TR AU A 1 e e, X
55 Shin'4E 350 C R 90°4 H x} 4li4k k4T ECAP 4%
TE BT 3RAG 0 &5 S — 350 10 Z 1] A9 4L SU A8l A 25 IR
HRGHLA, 3 AN SR Sk, R R
ORI, FL Rz A A7 7E R 2R

5 P AR =W R AL By € 5 Uk
AT 2 X ECAP ZTEJ5, X I Y [HA Z 0164
. R A 5B E,  XTH IR R Pk 5 A 25 4l
s Y TR SR — R, MR, 5
P (B KV 5 ) JE L0 330, Z THI R AR R A
PRFFEH . X EE il TR A J7 A8 RR, AFE R
B D) TH BLAR AN R (AN 1), (HAESR 2 RS 55 1K

3 LIREEEKE A ECAP AR )5 2 2 3 IR IR FF
Fig.3 Samples of CP-Ti after the second ECAP pass via
route A, B, C
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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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CP-Ti for two ECAP passes via route A, B, C

Route os/MPa o,/MPa 0/% HV/MPa
As-received 390 474 36.4 1589
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Influence of ECAP Routes on the Microstructure and Properties of CP-Ti
at Room Temperature

Yang Xirong', Zhao Xicheng', Fu Wenjie®
(1. Xi’an University of Architecture & Technology, Xi’an 710055, China)
(2. Western Metal Materials Co. Ltd., Xi’an 710065, China)

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 @ of 120° and an outer curvature angle ¥ 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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