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Table 1 Thermal physical parameters of Ti-6Al-4V alloy

Coefficient

Temperature/ Young’s Poisson’s Therr{la.l of thermal Specific

C modulus/ ratio conducthl_tly/ expansion/ heat/ B

GPa W-(m-K) «10° -l J-(kg'K)
20 113 0.29 5.42 - 451
100 109 0.29 6.47 8.98 470
200 104 0.29 7.59 9.42 489
300 989 0.29 8.71 9.76 508
400 944 0.3 9.73 10.0 523
500 899 0.3 10.6 10.2 529
600 850 0.31 11.2 10.4 528
700 797 0.3 11.7 10.7 521
800 735 0.28 12.3 11.0 514
900 663 0.29 12.9 11.2 509
1000 585 0.29 13.7 11.3 506
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Fig.3 Temperature field distributions of rolling bar in the cross
section of middle position: (a) 1 pass, (b) 2 passes, (c) 3
passes, (d) 4 passes, (e) 5 passes, (f) 6 passes, (g) 7 passes,
(h) 8 passes, (i) 9 passes, (j) 10 passes, and (k) coordinate

system and ruler
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Fig.4 Relationship of temperature with time of node A and B
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Fig.5 Equivalent plastic strain field distributions of rolling bar in
the cross section of middle position: (a) 1 pass, (b) 2
passes, (c) 3 passes, (d) 4 passes, (e) 5 passes, () 6 passes,
(g) 7 passes, (h) 8 passes, (i) 9 passes, (j) 10 passes, and

(k) coordinate system and ruler

ZEY)H 3.80 9 TEIELG, L ISR T A5 800 1 N AR 22
290 4.0, 10 TEIRELSG, L RIS T A5 8O 1 N AR 22
210 4.
3.3 ALHIBRLALR

hy B R AR AL, 45 BV R, XS W) AR IR B 900
Ty RATA @25 mm K& ST THLGISER . 3L
6 JE CF 10 T8 T 34 11 DX sk 5 v X3 PR A AR T 1) A
AL 7 . BMALREFEIR, 6 kTR
T DX o AR ) B B O X/ o T 10 38 AR
TERBEN, Ghm fb K/ HE LU A, (118 7¢ A
7d WTLLE 10 38 T3 0 X o R A ) RO R T
HL X 3. 6 T JORT 10 T8 I 2 1 DS BRI A 2R LG
35 /N T o X 3

T+ Node A
- Node B
E 6F
29
3 4t
f';;‘ 4
!
<
5
53 2r
m
1+
O 1 1 1 1 1
0 2 4 8 10 12

Time/s

Ko sl A MY kB AR RPN AR B N ) 2246 5k 3R

Fig.6 Relationship between equivalent plastic strain and time of

node A and B

7 6 TR 10 38 XY 2412

Fig.7 Microstructure of 6 passes (a, b) and 10 passes (c, d) in longitudinal section marginal area (a, c) and central area (b, d)



* 960 - Mty @A RS TRE

49 %

4 HITSITE

4.1 HEIREETL

SLAEFR 538 DL PR 3R TR 52 v il S5
FZERCK, BANIFRE LR IR AR B . R
TR AR AL A PRI IR . RS
BB AR L o LR I RE Al A s PRSI
oAt s VRV S 35 B AL & e AR UK TR AR PE
BERANIIVEAR T ARSI BEAE & ARG I MRS TT

HiIE 3 S5 RR ], B FLHIE R 8, 2 T
FERRAR, 3 gt DA AL AR PR, B A% 3 L Rl
AERFER R, MERERCR, BRAAEEEER,
(H 7 PR AR T N T R il A AU I, R RN
U P B AR s Ol B SR T v A B A, 3 2 eI i
JUIE R A G b A0 B B PR AR T 7 A KR I R,
AN Bk, AR RAE O, WET &, 5L
TE KB PEAR T 7 A i B T AR B T R K A
R,

Hilsl 4 g5 SRR W], R 5 B I 1] 22 A0 i 0 [
TTHRACE, ZRIREL R 150 C . F 2B 2 5L
B BL, 2R LR R A A% B PR B A R T 2
AR IR A A, IR R B, LA 2 B B
HT T O AR R v, AR AR R AR, SRR T
HRC i 5 B I T A2 AR 5 O T BRI AR, A2 A e
A 30 Co TEGPUZELHIE AP BL YRR E
B HrO A SRR R A, SR, FLHB BB
HI TR IR AR, AR AR R R0, Al S A .
AL MR T 22 B I TR A AR B, % T8 e Kl 22 %
PEAE LR A RN %, /N 22 AR AE TR I L
AT AR I 2 5 2 D AL A B, ALAR %
fish A SN BN AR T B e N R PR A2 A, TR 22 oK
LIRS B B, ALARIR S A B R T, A TR
JEAT, MR RN .

MW R MR, ZIE BRI R, AR
RABNRZA, BLEIR IR, wA I, Al
RESGEALA . BN TR AR AL R A A
v, ZEBORERER 650 C, A TAIELREE,
AL B T AR AR LR 0 n DR e A Uy st
(et
4.2 HEEREEWEURTEL

SLAIERR S 5308 LR PR 3R 1T <5 280 2 P I A A
SRRIPE 1R IV S 1S Pt 5/ N e v @ R Y IV e S
EIEPENA R e 1 TE RGN N AZ ) 73 Ak AL 7R
BEEWE 8 s, WS 3 AR AR
PR XS T X XA, AR b 1T

B8 1 T I AL A IR A AR R AT e A s 1

Fig.8 Schematic diagram of equivalent plastic strain distribution
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Finite Element Simulation and Experiment of Multipass Hot Rolling
for Ti-6A1-4V Alloy

Hu Ming'?, Dong Limin®, Zhang Zhiqiang®, Lei Xiaofei’, Yang Rui’, Sha Yuhui'
(1. Key Laboratory for Anisotropy and Texture of Materials (Ministry of Education), Northeastern University, Shenyang 110819, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The multipass hot rolling simulation of Ti-6Al-4V alloy was carried out by thermo-mechanical coupling method. The
distribution characteristics of temperature and equivalent plastic strain at different passes on the cross section were studied. The simulation
results show that the temperature of surface is lower than that of the center. With the increase of the rolling pass, the temperature of surface
area decreases, while the temperature of the center increases first and then decreases. Equivalent plastic strains in both surface and center
increase with the increase of the rolling passes. The equivalent strain in the center is larger than that in the surface. The experimental
results show that with the increase of the rolling pass, the deformation of microstructure in the central region is larger than that in the
surface region. The temperature in the central region is higher, where dynamic spheroidization occurs more easily.

Key words: Ti-6Al1-4V alloy; finite element simulation; rolling
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