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Effect of rolling process on microstructure and
mechanical properties of TA2 rolling bar

WANG Hai, FAN Ya-jun, CUI Wen-jun, WEI Feng-rong, LI Lei, CHEN Zhi-hong

(Xi’an Saite Simai Titanium Industry Co., Ltd., Xi’an 710021, China)

Abstract: The type 250 open-train mill, by controlled rolling on the specifications for each 55 mm TA2 pure titanium

billet rolled into d18 mm bar. The results show that the temperature control rolling technology can effectively refine the

grain size, the average grain size can be refined to 2~3 um. The tensile strength of material from rapid rolling is improved

from 431 MPa to 510 MPa, while maintaining good ductility increases by 18.3%. In addition, through controlling the

temperature of the rolling process, the transverse and longitudinal structure of pure titanium bars trends to the line.

Key words: pure titanium; temperature controlled rolling; microstructure; fine grain strengthening

B = REGEEE B, e — BAHEA
RE e Ry MRt RO AEmAErE.
{0 SN T SN [V 5 A S W S 7 W &7 N
ATIERICIZ s EHE L DR S SR . P
LU, AR RER G ety T ORS BT Ak
TR RIE @5 OE RSN Rl T
FRRIAR, SRR AL DN SR TR S 5 T PO
JE, AR FLRL AR R TR R AR TR R, iRk
DTG, AREERTR S, Wil A2 A2,
B IE AL, AL ARG 257
HHT, SUBRELHIDR A2 T2 v A AL s

EE&WB: Py mOCRHE A0 £ 109 £ vk H % 8)(2011ZKC05-13)
ks BHA: 2013-07-28; f&ITHHEA: 2013-10-10
BEEE: £

8. TG, FLHREEAREIRIE . B2 iir 21
aRLEE L B8P, — Bk R A SCfERE R
TA2 KL FER B 0], XL A FELH T 2R
AP R N S SRR HEA T LU i, LUIYIS
BB LKL T 2Rk .

1 SR

1.1 SREEHA)
A IR S o TA2, Ao Wk 1.

g, TRRI, Wil HLE: 029-86550874; E-mail: 342299595@qq.com



%23 B O, S ALRIIE 2O AN UK A THOW L RN T A TR RE K R s625

TA2 A EE LS. G T LK 120 mm K
T, PR AR R SR T LKA 55~60
mm 7R,

F 1 SGH TA2 AR 2 o)
Table 1 Chemical composition of TA2 pure titanium (mass

fraction, %)

Alloy Fe C N
GB/T3620.1 <0.300 <0.080 <0.030
As-received 0.090 0.012 0.005

Alloy H (¢ Ti
GB/T3620.1 <0.015 <0.250 Balance
As-received 0.001 0.100 Balance

1.2 KWHZE

AR A 250 kA AL, KA 55~60 mm
) TA2 2iEkJrRgent 10 ANERIIELH], HAFLKL d
16 mm [FIFEH1 .

250 MUREAICELHLE AN T THAERDE]L, ARSI IE
Tk ¢ ) P 425 S ] ] 1) 2 s 1 4 ) L 7
- W B A H . BRI T BAR 3 4L
BEAE A TS, a3l 's 1. 2 A 3. 1 53R K DATR
HELH], Al AL R RN IR, BRI
[ BICERT [A] U 1~2 85 2 53R DL RUEFL 1 0] B BT ) 4L
i, RS 20 4~6 53 3 SRR LLE KT8 X
Vi) ) e R ] Py 7 LA 38 RIS (R 2024 12~15
s R I LLAME S M ASON B3 U0 e FL AR i il 2 1F
PO 0B AL 3 RRELHI T2 LR kbt
HEAT THRE S i S Al SO SR 7 24 e A,
SIMT LA ELH T E SRR A 2 A A,
WL R /INFIIT S VIR ) 2 e R 22 e, A il o 2L 283
A), SRR S AR EE A I AL T2

2 HERE5SMH

2.1 EXRTHREMIMREEE

2 A A F £LA MR A A (0 L ) 25 1 L
PERITR AR 22 o7 W: |7 3 kL, FLIFR
T RN R E S, IR AT 3 K ELHI AL TE
LR, FLHIAS TG AR R R LA R T B AR

F2 RLBIAIE RELAER I

Table 2 Surface temperature of materials each pass

Pass Temperature/ 'C
Test point  deformation/
% Sample 1 Sample 2 Sample 3

Before rolling 720-750 720-750 720-750

Ist pass 31.2 710-735 710-735 710-735
2nd pass 29.7 705721 685-708 655-687
3rd pass 27.5 700-718 677-708 646—685
4th pass 31.8 710-734 685-710 656—692
Sth pass 33.1 715-740 690-713 662—697
6th pass 29.5 720-750 695-729 664—687
7th pass 30.6 720-746 698727 650673
8th pass 29.2 724-750 700-723 671-694
9th pass 25.5 730-755 715-730 681-705
Last pass 19.8 733771 713-735 676—695
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Fig. 1 Microstructures of bars for transverse section after

rolling: (a) Sample 1; (b) Sample 2; (c) Sample 3
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Fig. 2 Microstructures of bars for longitudinal section after

rolling: (a) Sample 1; (b) Sample 2; (c) Sample 3
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Fig. 3 Microstructures of bars for transverse section ((a), (b),
(¢)) and longitudinal section ((a"), (b"), (¢)) after rolling: (a), (a’)
Sample 1; (b), (b") Sample 2; (c), (¢') Sample 3
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Table 3 Mechanical properties of TA2 pure titanium

Sample No.  ¢/MPa o,/MPa 0/% wl%
1 301 431 38.5 71
2 378 500 35.0 67
3 410 510 34.0 67
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Fig. 4 Variations of mechanical properties of TA2 pure
titanium
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