Easl  FE2M

BEERMISIE
RARE METAL MATERIALS AND ENGINEERING

Vol.45, No.2

2016 4F 2 A February 2016

ETERBHEZARD Ti60 L& &R/ ESs
TR ZENR

WEE, DR EEI?, aUE "
(LPEAE Tl R 5 e ] R B R S seat =, By P 710072)
2. PEFI¥BREREPFA, LT L 110016)

W . LLTi60 ik E ST AT R, S —FOR H EDE IR R B KT i RS S A 4 I il R SRR T
B, ZJTVEBIE R 2 ANKEER A 1 AR R CORHE R SRR BUB R 1AL B DA K RS SR R4S, T LT MR AT AR TR
IR I ST AR . e JE T Oh i, @it 5] N Zener-Hollomon [KF, #3727 AT DA% RE IR B AR A% 8 5 45 4 5
[ TiB0 £k VAT M WIPETT 24 E N . SR FORTRAN 5 IR JT & T 12 746 A8 70 T 24 oh I g0 N o FFI A R T £
DEFORM-3D 1, X K#H Ti60 & ¥ 52 A EOIT RAT kAT I, Bk 1 B8 iy A sk .

EHIE: Ti60 k&4 WATEFFRAEN,; mEBEEE A
FEESES: TG146.2°3 THERFRIRED: A

X E4S: 1002-185X(2016)02-0399-05

WIVETT 8 QN MEAR T A5 e 2Bk L R rp 3 2
BRI R 2 R Y o ™ dh L% 7 38 S A
B R, BT BK, Ak 2 W0 T 2 U 4 4
RN & < BB PE AT S R REAT PR TIN, DA S 47 3
By LI AR O, SR, B I R HE K 2 ) 2
T AT G I, BxE T AR T T 2 HE I A S
FEEAIE . HAT, AAIE LT ZR s T I1 21
B ARG N2, RAETEIRK, — B LIRS
Uh e A LA KR U Sl Sk Al b, AR Th, i
BT S bRA R RE R S AS L, G, HPEREE
g Bk, Rt & e MBI RIT N
L AL, S L8 A TN AR T T R D T R HE T
HAT 52 (R SEbr 77 5

ARFI R R, i 50T 288 N2 AR ) U 5 A 3 N7 X 2 T 2
HE D f) T B Ao A% S8 A 5 e VAR R RE R I ST AR
AR [ B 7 vk AR, B R K Rk —
— DR G G IR N AR R X E, PR &AL A
S TSI o XA 7 9 B R ) s RO R AR AN
DCRE DR RLATS 18], [ 900 & ) 45 R B RS . 5
Sh, BEEFREARGRRE, HRFHU. st pigit
DA K e 3 5 5 U2 4% R B A T e A T R O T
RN RHBA . XTI, BRSO
WP A T S R, R B A AR TR i R A kA TE i [
SE,  ZLAM B AR I B G JRE A2 PR A S BOR AERE . AR

It HHE: 2015-01-28

M, mEEEHEARY UG L RER LK
ARSI R, B LB B A A, T
R E RIEm R AR R R LA R R, %
HAR CARAERGUR e 5 AR R DL R LK YT e
e TS A B ) AT A M 0 5 B BY ) ) g g 1 1O
SR TN RHES NSRRI
TN T Tid0 A 4 AR SR LR R I ST RN
ARD2) AR, O T 2 A K S AN A e
P RS BOWM & & — AT 9 F RS DL i Sr . BT
AERMAPLCHBUGBEILME, 25 H B — 4 4 F—
A T PR P 2R84 000 T 2 g — T, A b 23 I SR T
ZLMMMRZ . Uk, BRSOt £ 8 B AN 3 gt
AT FE LU e o 2 B, S AR DI S & A TR IR T
IAS T HE o SRTH, T BRI F o 1 D7 v SR A
& AT I FR BRI E K R AE N AN R AR GE
R, ASSZER DLEAS Tie0 &4 NiFfxt 4, it
R WU Sk R R R B R, X Ti60 A 4 #E 46 ok AR
ATWLI,  DAR LG FEF R RAR o T Bl e 1 i
JFRRMAR, @it 5] N Zener-Holloman A - 5 £ 57
Ti60 A& WM RRAL, JRIRUE B ) R .

1 % W

Ti60 £k-& 4 FEA kN 155 mm [H64E, @it 4
AR AR AR AR S 298 1045 °C, HAb2ER S (RE

HEemWmB: ExARRHIES (51075333); EZx “973” % (2007CB613807)
1EEENY: 2525, 5, 1988 44k, Mt FHIL T R%MElSpr, B 762 710072, E-mail: jxpengwenwen@163.com



400 * W EEMES TR

45 3%

¥, %) N: 5.8Al, 4.0Sn, 3.5Zr, 0.4Mo, 0.4Nb,
1.0Ta, 0.4Si, 0.06C, A& AN Ti. 7EHE 55 4E /M 5 mm
Ab W 1 2R D)D) B 012 mm><17 mm [/ A,
HLBOIN Tk @10 mmx15 mm [k FE, 7£ Gleeble3500
PAE PRI ML b AT R 4 058, B0l 4 ik
¥ %1 AEE N 970, 1000, 1030, 1060, 1090
11120 'C, MAHEF N 0.01, 0.1, | F110s™ LLL M
A0 0.916, TG RATE . FHEEE 10 Cls, f#
TS 1824 5 mins

R ok B — B SOUL I B R AR R 22, SR FH U Sk
[ AR, BIRF W & Phantom V711 & i 4552
A MRETEHACTHE OB HM, Hx%H
Manfrotto 055PROB/MK28 4%l 4 5 4L i 4T $ 2 AX
FATE A B A EE B e, T AT DOSLIN B A G R
MRS, W 1R, DOEdEm R IE & HRoL
TEFFZLMIG SR &, S 2 & s s AR
Wil ARG R AR IR R G ST R, K
F A —fil R 28 RIS Bix — H . il F 38 ghfoc i
il e ARSI 2 6 B s AR B R T 46 S A5 R
DL R IE BT id S | R RGP M . RS A R LN
1000~2000 M /s, BEGET A 1000 s. A5 B G AFE N AE
HEFC LN, o i A A B AR A o AR W I AR R AT L
IR ol P R TR I SR 2R R AR AT I

2 FROHMEHE

2.1 IGRFERETHNE
K2 Bon T IEYE N2 N 0.916 I A EE E 5N
AR RN [ s AU R B A T AR . WA

Phantom V711
High speed camera

Compression direction Compression direction

:> Pressure head - Pressure head (::,

Phantom V711
High speed camera

Bl s s Tieo & &R ST RidHE

Fig.1 Visual observation on the fracture initiation and

propagation in hot compression of Ti60 titanium alloy

using high-speed cameras
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Fig.5  Comparison of critical fracture strain between the

predicted (a, b) and experimental values (c) for

large-size upsetting of Ti60 titanium alloy
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Fracture Criterion in Hot Compression of Ti60 Titanium Alloy by High-Speed
Photography

Peng Wenwen®, Zeng Weidong®, Wang Qingjiang?, Yu Hanging®
. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an , China
1.S Key Lab f Solidification P ing, North Pol hnical Uni ity, Xi’an 710072, Chi
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A novel high-speed photography was introduced to determine the critical fracture strain of Ti60 high-temperature titanium alloy
during hot compression deformation. This method can precisely capture the nucleation site and propagation process of cracking by two
high-speed cameras fixed on opposite sides of the specimens, and thus it is efficient to determine the critical fracture strain in hot
deformation processes. Based on Oh criterion, a new hot deformation fracture criterion considering strain rate and temperatur e effects was
built and can be modeled as the function of Zener-Holloman parameter. By combining the DEFORM-3D simulation software and
FORTRAN language, fracture initiation in the upsetting of large size Ti60 ingot can be precisely predicted, which shows that the proposed
prediction model is effective and practicable.
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