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Microstructure and texture evolution of
pure titanium subjected to quasi-static compression
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Abstract: The cylindrical pure Ti specimens were subjected to quasi-static compression (QSC). The microstructure and
texture evolution and its deformation mechanism of QSC pure Ti were investigated. The results show that there are three
types of deformation twins ({1012}, {1121} and {1122} twinning) in all samples. The microstructure evolution can be
divided into some stages, including deformation twin refining grains, twins reaching saturation and grain refining. The
texture evolution also experiences the following stages: the initial bimodal texture transforms to ring-like distribution at
lower strain levels, and then the ring-like distribution transforms to basal texture and gradually increases at higher strains.
According to the analysis of microstructure and texture evolution, it is shown that deformation twinning is dominant at
lower strain levels (¢<0.3), however, dislocation slip plays a major role when strain exceeds 0.3. The critical strain of
deformation twinning reaching saturation in QSC pure Ti is 0.3.
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Table 1 Three types of deformation twins in QSC pure Ti
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Fig. 1 EBSD maps for boundary and twinning boundary of QSC pure Ti at different strains: (a) £=0.05; (b) e=0.1; (c) e=0.15; (d)

e=0.2; () e=0.3; (f) e=0.4
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Table 2 Boundary length frequencies of LABs and three
types of twins in QSC

Boundary length frequency/%

Strain LABs {1012} {n21} {1122} Total twin
twins twins twins
0 5.06 - - - -
0.05 21.9 2.96 0.05 6.90 9.91
0.1 24.7 4.15 0.06 8.05 12.26

0.15 41.6 3.84 0.03 6.58 10.45
0.2 43.9 422 0.05 4.95 9.22
0.3 50.2 3.33 0.04 3.27 6.64
0.4 513 2.18 0.06 2.12 4.36
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Fig. 2 Microstructures of QSC pure Ti at higher strain levels: (a) e=0.5; (b) £=0.6; (c) £=0.7; (d) £&=0.8
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Fig. 4 Relationship between f{g)m.x and strain in QSC pure Ti

2.3 THALE

T 73 BT E 1) 22 AR FE 4 AT B (UL S)n s, 7EE )
ZESHPER 64°F 85O T A AR Al B W) e . 7
£=0.05~0.15 MR ASI B, {1122 31123 ME4i28 &
St FL0A I kv T LA PR AR R K A
B, KB e4° A 85°(H EBSD AR iE K
(1122 31123 Y428 G R {1012 (10 11 Yy A 2 fiy
TR Ol B R 2RI R N AR 0 (4 3ol
(101235 {1122 V28 b 3 RO, RN
64° BT [ iy 5 85 BHIT Iy I iy T il , P 11 1
FE AR NIRRT 2.3 B0 FREBIEIR 1 Aidy . XFpAR
PSR {1122 V{1012 }IX Py b as AR 4 Xk 2 110
M S FEBE A —FEM, P 22083 R 0.225
01670 T T {1121 }2554(37°(101 0 ) & AR A,
Klt, 75 37°mfE(EANHE . dbak, 75 4100 K A
RUWEAH, X5 DPD &A1 N R4 —30 BRI =
WEE AR 2 k2R A I 5 U Bl A AR R 8
(1122 31123 Y RAE28 AT {1012 }(10 1T 1 )Hr s i i)

i R A KR T RAS T, — T
FETE R AR i B AR I 88 RS, S EGRUE
(075 i 55 R TR I) 22 00 RAEBR, 843 S5 (2
G« UM AR AR d s ST, Ar AR
FE MU PRI A /N A i P B R KR, L
21.9%(=0.05)iZ LW E] 51.3%(e=0.4), AT
s (R AFDOS 2 PRI

TEFEA 4L T AR 46(QSC) L I e, [MIFE
A 3 MBS U R AL . W UR XL I U CR AR
TE)~ RIARGLSr 53 A1 (e=0.3) FIFE ML o L IXFPER
F oy FRek, BN T AR AR R 43 A LLR
3 ANBYBE: 1) R FL I SR Ak A B R 2 A
(0.05<e<<0.3); 2) FFCIR AR FE I (0.3 <
£<0.4); 3) HEMAMEI0.4<e<0.8).

I IO S5 K FNZUREEAR 23 B, 1] DA T2
SR AL 520 6=0.3 o SURITEAR R o (R PR 20
SR EIR S DPD gisk MR, 902 (1012 } /1
(1122 YA 3L R I g R0, B vAs N, 5
AR A R WA SR T K, 5 B IS A% PR 488 Jon it 14
o

ARV R4 A TE A TEN LI B 6 Pros. 71
KN A (e<<0.3) F, 1HB R I35 1 S8y b))
(CRSS) LA K> 101, A=A AR FE ML 4 3= by, A7
HI LA . 7EIp B, P RPER A S8 TN Y
FAE S PR AR R S EB0{1012 VA& 2 8m, {1122}
RS R, AP, mNEWBIR, ZEMIET
YR, ZRAAR TR 6 A4, A7 R EOR
TG M, BRI {1012 }R1{ 1122 } 28 S i & i A

1) 2Bk HE 2 R 46 AR T8 R 3L kA
(1012}, {1121} A0{1122} 3 FhBI TBARES BAEAE
TLROR G KA 22 Iy T T AR 2R AT A ok 28
It 2 348 I3 32 3 12K 8 L RUR SRR R 4K 3 AN B

2) AEKUERS AR SR n Loy ok 3 ANEY
Bt: WU X LU A8 Ay 30 [ BRAR 53 AT (6=0.05~0.3)
[ AR 53 A 8 7 Ay T ZARA) (6=0.3~0.4) FH I THI ZARA) 34
$H(e>0.4).

3) TGS R FNZURE 73 b 45 R B - QSC alifk e
i IS B AT R IG SN AE ) 0.3 HEFRS R4 LI
TEHLEI TR« AEAR N AR B LA A AR O F (e <
0.3), 2R AN S EAR Jy AT RS N F(6>0.3) 0



2320 rp AT B 4 2R 2014 9 H
0.20 0.30
(a) (b)
0.15F
LAB
° e 2 020f -
s B {1122}
5 0.10¢ 5
g 2 =
= = 0.10f 1012
0051 (121}
0 0 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Misorientation angle/(”) Misorientation angle/(*)
0.40
(c) (d)
030
0.30
g S
Z 020t 3
2 5 0.20f
(=2 =
] 2
[£ 9 [£ ™
0.10¢ 0.10}
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Misorientation angle/(*) Misorientation angle/(*)
0.40 0.40
(e) U]
0.30+ 0.30}
S S
Iy oy
g 0.20f 5 0.20f
g g
o5 o
0.10} 0.10
o Hm
L.,
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90

Misorientation angle/(*)

Bl5  QSC ZUERFE S AN RN AZ T (i F IR 22 53 A1

Fig. 5 Grain-boundary misorientation angle distribution for QSC Ti samples deformed at different strains: (a) £&=0.05; (b) e=0.1; (c)
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