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Table 1 Chemical composition of Ti-15Mo alloy (/%)
Mo (e} C N H Si Fe Ti

#z 2 Ti-15Mo A& s mE NFEeE

Table 2 Dynamic impact mechanical properties of Ti-15Mo

15.8 0.099 0.011 0.013 0.0005 0.01 0.01 Bal.

B 1 [ 3 Ti-15Mo & 44141
Fig.1  Microstructure of Ti-15Mo alloy after solution aging

treatment

17, B REE S HREF (SHPB) HEN 14.5 mm,
SEIG A% B R BV OS2 SCHR[13] - WY @4 mm>4 mm
AOBEIAE, 236 Lh 1000 s R AR iR dh, L 500 st
AR SR A (B B AT N ER, ELERE SRR, AR
B 0 HE 1 PR A R R AR S 2 2% A N L 3 A PAT IR . 3R
19 BEAS [ B AR S 28 R B R I I RLAR Ceyp)y P IIIR
BN ST (o) FIFEIRULRE (Ea) 258075 J15 R .

A MG IR BT E], i B S A R0 5
WHEE. R Olympus PMG3 Y2 B (OM).
JSM-6700F 7 K S H i ¥ B M8 (SEM) M
JEM-200CX B3 4f s (TEM) i i0W 26 2R FF 30 it 47
MEL, ] MVS-100IMT2 5 (g 4k A R 31, &
AT A 509, MEARFRAHEMERE, 5L E 10
AN X B ¥ A

2 ZER540H

2.1 AFEMESHI

# 2 4 Ti-15Mo & & AN [F] N A2 R N 1) 3 48 71 %
PERE. MR AT LUE H, BEE N AR E R 1, &K
IRPE AR | PS5 IR AR R A RS D S B . 2
AR RIA B 2510 SR, PR AR B IA B KA
Xof I F e e W e o g 256 Jlem®. 7E B AR i R 3020 57t
W, SPE3AS R 18 2510 s /NIRBE AR, (A2, &
RIBYERASIE N, SR I AEIA B 5K E 299 Jem®,
M — BRI R R, MR R AW R, SIS I
KA

alloy

. Shock
rate/s® rate/s™ Eup O Entl] g¥n3
1000 1040 0.06 1265 70
1500 1460 0.09 1263 117
2000 2060 0.15 1305 202
2500 2510 0.19 1330 256
3000 3020 0.23 1312 299

3 AN R AR R 1000 s AR T RE N 4
Pt e, prell i AR (D R T ES S
T o fy e PR T8I,

T=I,+AT=293 K+ p%p [ ode (1)
Hr, To Ash&MEREMNR MG IRE 293 K, o E M
71, eNERNAZ, BRATE IR # AL 4L RE0(p=0.9),
PARRHT B BE(4.90 g em™®), Cp JMRHE JE L # 2
(479 J (kg K) MO, B4k BN E 2 fioR.

2 24 Ti-15Mo & 4 A [7] A% 5 26 [ 312 3. ) Fl 4
AR TR ] AR Al 28 . N T DLE S, BEAR
B[] R 3 00, A SR B B AW T s Bl AR 2R Y
m, FHEEEMEE N, ESEGREML N A SR
RETTT 3AMB: — R TEIB, I E PR
RN EER N TR AR T B, AR ) B
BAIRAS: = REERM B, AR ORI 7R AR
AR Py, 24 R AR 543 iy 2510 A1 3020 s7 I
(RIRE SRS N A $E R0 R %, I HL7E 3020 s MiARER il
28 Hp H IR TR B 0 o AR BRI g 06 (1 H B A2 i
LBV MR, B 3 45 T TSR AR I % 3000 s Y 3
ANSFAT R 0 3R ) - B AR i 2

600
1400} N
1200} 1990 «
g / {500 2
S 1000 —e— 1460 5! [v4
2 800} —— 20605 | e
2 —v— 2510 420 2
2o S e ani400 8
2 L] £
£ 400 {350 8
200} -
& 1300
0

0 Zb 4.0 6‘0 8b 160
Time/ps
B2 AFPAEET Ti-15Mo A 4 3) 74 4518 56 11 B R i
JEARAY 2%
Fig.2 Stress and temperature rise curves of Ti-15Mo alloy under

dynamic compression test at different strain rates
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Fig.3 True stress-true strain curves of parallel samples at the

pre-set strain rate of 3000 s
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Fig.5 Loading waveform of sample at the strain rate of 3020 s™
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Fig.6 Expansion process of the shear band: (a) the formation of strips; (b) the formation of mixed tissues; (c) the growth of mixed tissues
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Fig.7 Hardness curves of matrix tissue, strip tissue and mixed tissue

of sample at the strain rate of 3020 s™
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Deformation Mechanism of Ti-15Mo Aged Titanium Alloy Under
Dynamic Impact Conditions

Sun Jiuping®?, Xin Shewei?, Mao Xiaonan'?, Zhang Siyuan?, Zhou Wei?, Li Qian?, Cai Jianhua®
(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The lamellar structure of Ti-15Mo alloy was obtained by solution aging treatment. The effect of strain rate on deformation mechanism
was studied by split Hopkinson pressure bar (SHPB). Combined with adiabatic temperature rise, microstructure and hardness analysis, it is shown
that the flow stress curve fluctuates due to the interaction between dislocation and the second phase. Increasing the strain rate, on the one hand,
causes the strain rate to strengthen; on the other hand, it promotes adiabatic heating and softening. When the alloy temperature reaches 379 K, the
thermal softening effect exceeds the strain hardening effect, and the deformation mode changes from uniform plastic deformation to adiabatic
shear deformation. The width of adiabatic shear band increases with the increase of shear strain, and equiaxed grains are produced by
subcrystalline rotation recrystallization mechanism. The interface strengthening of recrystallization leads to the hardness from high to low: mixed
tissue>strip tissue>matrix tissue. Aging treatment inhibits the twinning induced plasticity (TWIP) effect, resulting in lower strain hardening ability
of the alloy and deteriorating the dynamic mechanical properties of the material.

Key words: Ti-15Mo alloy; dynamic impact; strain rate; adiabatic shear; dynamic recrystallization

Corresponding author: Sun Jiuping, Candidate for Master, School of Materials Science and Engineering, Northeastern University, Shenyang

110819, P. R. China, E-mail: 1970395@stu.neu.edu.cn



