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Effect of Cold Rolling Reduction and Heat Treatment on Microstructure and Property of TC4

Plate for Super-Plastic Deformation
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[ABSTRACT] Effect of cold rolling reduction and
heat treatment on microstructure and mechanical prop-
erty of TC4 titanium sheet is studied through observing
and testing the microstructure and property of TC4 plates
with different cold rolling and heat treatment processes.
The microstructure of TC4 is optimizing, and the super-
plastic property of TC4 plates is tested. The result shows
that uniform, non-distorted and fine microstructures
of TC4 plates are obtained by increasing cold rolling
reduction and annealing at 840~860 C . Its strength can
reach to 1060~1048MPa, and its elongation can reach to
18%~18.5%. In the parameters of 870 C and strain rate
2.4x107/s", the elongation of microstructure optimized
TC4 plates can reach to 894%.
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Fig.1 Microstructures of cold rolling plates with different deformation
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Fig.2 Microstructures of plates annealed at 820C for 60min with
different cold rolling deformation
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Fig.3 Longitudinal-direction microstructures of TC4 plates
annealed at different temperatures for 60min
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Fig.4 Dependence of TC4 mechanical property on annealing

temperature
T2 TCARMRIBLEEIERE
TR/ I AR R / AN o/ FEE o/
C (s) MPa %
870 | 24x103 | 1406 | 894

4 iR

(1) BEIEELINT 3R, 28 840~880°CiE Kk, A F| T
S TCA M5 2135 TCRTAE /N PR 22,
RRSE N 4.1~5.3 wmo (2 )7F 820~860 CAR 1h #AkbH,
YA TCA Hbf 19 % e B AT, 538 2 1065~1048M Pa,
HEAR R 17%~18.5% (3 ) KV FLIN T3 F0 v i T 44
ARFRIS , HEEE TC4 B AE 870°C , RS R Ky 2.4 x 107/s
B, A 28] IR E)] 894%

2 % X #t

(1] Zesinls:, 5866, RB1. TC4 BE BIEIB AT T IR B K
JEREEE . Al i AR, 2012 (15):91-93.

[2] FEHEWBEL TCA PR G Atb i fL SO I TERTSE . BPE T
P41, 2008, 15(4):155-159.

[3] SuhSD, Zong Y Y, Shan D B. Hot deformation behavior and
microstructure evolution of TC4 titanium alloy. Tansactions of Nonferrous
Metals Society of China,2010(20):2181-2184.

[4]  AAEXL, 5252, BAEM . SRLROT X TC4 BRE 4 Ml ETE
AT RRsE /1 5% = JR BRI PN T Ak S i 28 SC4E A
FE R TR 2 B P T AR 2%, 2007

[5] R, & B YA G . db st B Tl b Rk,
1997:37-39.

[6] FEuR,EL, W TR, o BESEEN TALS Bha4a %
PEREIOREI . Bk TALHEE ,2015,32(2):14-15. (Tt o)

(k3% 106 W)

HHOCHE TCA G4 T 4K AR DRI EAGE i X S £E7E
BRI FAA B D P A — b g A, X5 4 — R 1R
FEPER M, PRI, T RSk AR A IX B ai 2 = TR
BEM A 55 2R . HAR D FCAARAE S B He X
TR AT AR, XA A s b E RN L, S5 B4t
ARG, KR DGR BEYE AR T 5%

3 &ip

(1) RHROCHRBOCIESE TC4 G54 TIB4EL 1R
BB R RS R R I A I . S5 MR L, fn
SER A7 U A X WS 2 THTEAGE M) X S 5

(2)TIBEEL M B LN o + B SFHIALEL; 12
S X ISR B AR R AR i PRI
F14) DO PR FRAARZEL K, 552 Bz 4% DX P AR R ) PR
mrobr G IR AN 20 71N 5 SRz DX 2 20 b /N ) 1R
R EPIR o FAIZDEAER o FHZLAL.

(3) BEMF JRAE IR T TSR Sk A i 2 43 5]
A 1088MPa . 1112MPa Fil 1086MPa, 4% X fHism B &
THE#E

& % X

(1] FEmB], XISCHE . RS SR Ba TS5 0 (M]. Jbat:
el By Tl i i, 2010.

[2] Neye G, Heider P. Laser beam welding of modern Al-alloy
for the aircraft industry. Proc. Conf. ECLAT’ 94/Dusseldorf: Deutscher
Verband f ii r Schwei B technik, 1994: 108-117.

[3] Mendez P F, Eagar T W. Welding process for aeronautica. Adv
Mater Process, 2001, 159(5): 39-43.

[4] Dttrich D, Standfuss J, Liebacher L, et al. Laser beam welding
of hard to weld Al alloys for a regional aircraft fuselage design—first results.
Phys Procedia, 2011, 12(1): 113-122.

[5] Prisco A, Troiano G, Acerra F, et al. LBW of similar and
dissimilar skin—stringer joints. Part I: Process optimization and mechanical
characterization. Adv Mater Res, 2008, 38: 306 — 319.

[6] Squillace A, Prisco U. Influence of filler material on micro—and—
macromechanical behaviour of laser-beam—welded T—joint for aerospace
applications. Mat Res, 2013, 16(5): 1106-1112.

[71 YANG A B, TAO W, LI L Q, et al. Double—sided laser beam welded
T—joints for aluminum aircraft fuselage panels: Process, microstructure, and
mechanical properties. Materials and Design, 2012, 33: 652-658.

[8] Aok, ML, ZEMRIRE , 55 . T ZUS UG IR 2B A sk
FEAME T MR RE . DL |, 2013, 40(2): 1-6.

[9] TAO W, YANG Z B, CHEN Y B.,et al.Double—sided fiber laser
beam welding process of T—joints for aluminum aircraft fuselag epanels:
Filler wire melting behavior, processstability, and their effects on porosity
defects. Optics & Laser Technology, 2013, 52: 1-9.

[10] HB5143-96. 4 )@ Z A M0 )57 | 1996.

[11] 5K, EREE . 5 AR m s A B bt 166 T
Al R B 2009. (g »A)

2015 4R35 17 0] - pidliE A 109



