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Bl 1 Ti-12Nb-12Zr-2Mo &4 X #2617 4t & it
Fig.1 XRD patterns of Ti-12Nb-12Zr-2Mo alloy
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2 A Ti-12Nb-12Zr-2Mo & & B A LS 4 Ti-12Nb-12Zr-2Mo & 4> 780 CHULHL 5 B A UL
Fig.2 SEM (a) and TEM bright field (b) images of the as-cast Fig4 SEM (a) and TEM bright field (b) images of the
Ti-12Nb-12Zr-2Mo alloy (inset is the enlarged figure); Ti-12Nb-12Zr-2Mo alloys heat treated at 780 “C; electron
electron diffraction patterns corresponding to the area A (c) diffraction patterns corresponding to the area A (c) and B (d)
and B (d) in Fig.2b in Fig.4b

B 3 Ti-12Nb-12Zr-2Mo & 4 730 ‘C#AbH J5 B M H 250

Bl5 Ti-12Nb-12Zr-2Mo &4 830 C #vib#1 5 B R 4L 50
Fig.3 SEM (a) and TEM bright field (b) images of the Ti-12Nb-

Fig.s SEM (a) and TEM bright field (b) images of the
Ti-12Nb-12Zr-2Mo alloy heat treated at 830 “C; electron
12Zr-2Mo alloy heat treated at 730 °C; electron diffraction diffraction patterns corresponding to the area A (c) and
patterns corresponding to the area A (c) and B (d) in Fig.3b B (d) in Fig.5b



= 1070 -

Wity @A RS TR

46 %

5% B X, K IIZ X 8 P4 5 s A [F) A B T A
Wl 5b 3 B AT R, W08 AW X 0T R S A 2 T
FH, XX B IATS AERE HEAT S0 A I R B, 9% DXk
WY 2 BATHAERE, W& 5d Fron, @i AR E 9 B E
SR AT S AEAE X B A A (112000 B MR, 5 RT AL RE X
JN7 g5 il N [10011) a4 . S5 G RTIEI) XRD 40 #r, Af
DI 2 RS T A S E W o+ B K, LT
BEAGE, BMASKRETHES.

NTH—DTIRSRETEEMHALESR, HED
WA TR o ARG REAT I, WE 6 Bk,
ATLLE H, EEEA. 730 A1 780 CHALFEN) o HHBEH A
AL SR BE (B A AL . SIS SR OIRA L (a #D
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BTigems, 4 pMHRELCRSEDHNIE, &&
M a+plp RS ML EGE B AHIX A EIE, AIANZ
)R T 5 IRAK o TR ) B AR T L2 085 A DD AR TP R
N7 G 5 IR o A

=0.6188

an

E6 AEMLMET Ti-12Nb-12Zr-2Mo & 4 B 415 He
Fig.6 Microstructures of Ti-12Nb-12Zr-2Mo alloy under different heat treatments: (a) as-cast, (b) 730 °C, (c) 780 C, and (d) 830 ‘C



54 1] + RIS SALEIRT TiINbZrMo & 4 BN SURI 7 2 Be i) RE I - 1071 -
x1 BRpHERETRENIRFIRE
Table 1 Critical content of stable elements for g phase!*®
Element Mo \Y Nb Ta Mn Fe Cr Co Cu Ni
Cx (mass fraction/%) 11 14.9 28.4 40 6.5 5 6.5 7 13 9

K7 ABSAETARALE T ZE
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Fig.7 Hardnesses of as-cast and heat treated Ti-12Nb-12Zr-2Mo
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Fig.8 Mechanical properties of Ti-12Nb-12Zr-2Mo alloy as-cast and heat treated at 830 °C: (a, b) strength, (c) ductility, and (d) elastic

modulus
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-50 C) TRy tERe s, A& 8a F1 8b FILLF H,
Ti-12Nb-12Zr-2Mo & & 8% A5 I 1 55 B it 5 15 P 1Y) BRI
Tk, = IEN Ry 1004 MPa, 7£-50 ‘CH5&F L
F+4 1119 MPa, LLEIRNIEI T 11.45%; 830 C#A
Ak B AT 5 P R JeE R R ) 7 A A o o R T
H AR T, X B8 Y Ti-12Nb-12Zr-2Mo & & fEK iR
T EA IR ISR . Ti-12Nb-12Zr-2Mo & 45 A i
(14 5 FE 7E = IR AMIGIR R348 T 830 °C #vkb B 5 i 5
B, MEREI-50 CriafE i 830 CHAbHE 5 HIHih:
o P LU B A I B P b B A AR . (] 8c B T EEA
G H5RMIE A S BRI o F1 y AR,
A LLE i % 5 58 B 0 A A A J o Bl A I R IR B
BEEBESMARIEEDR 6 M v T, NEE
(25 C)3 0 C, 5 M w KB ERK, EREEERN
0~-50 ‘CZI[allf, & Fl w M NPRRBaAIRLE . Sk L,
B S A I SRR TE S T AVIKIR T 3 L A B S
L BT B 8d MBS S AL B S A & M A AR AL
L. MWEIHRRTCUE A 4 s b A5 e 7 5 i A AIK
Wi R HEA FRFE 8, KRZYEFRFAE 70~75 GPa.

2 LL EXFE R, 58 Ti-12Nb-12Zr-2Mo
B R SRR R R REA L, AR IS AR 5
[E. RERETE, BT, s ARREA
A, MRS BT T AR S R A IR AR
T30, 830°C AL 5 A 4 A/ I L B AR AT
PR T URERAL, dE AR R . R . SR
M, ACE GRS R, SRR, KRB
Wi T . IEEET G, SR ERA R, B
A PG S0P AR R (R R A /N o AR AAE LT Ti A&
i, FER pHFE LR Nb. Mo 2 EIEHITE,
N & &b, WA B EME g AR B 30 =05 00 I S
XF G IR 2 L T T Wi 4 26 4 B8 P A 1) o AN
B, R S R B ARRE B) TR EM . atp
B! Ti-12Nb-12Zr-2Mo & & [ S A5 & L Ti-6Al-4V &
SIBERE 110 GPaMAK T 32%~36%, %Il% 5
GEPITRIMFICER pAHfRE T RA R, MR ER
I BARHL A £ 2k — D 0HIT .

3 &£ i

1) Ti-12Nb-12Zr-2Mo % & "F IR N B Fase 7o & fw
by KREEBHIE g AHEEAS . 854S, 730 F1 780 C kb2
SO HAYE o A g AHA K. 830 CHALEESE
L BAA o AN B AH 2H A o

2) [ A ER P3G, R SK o AHIZ K AR
1, HEAS PR R N EIR . 75 830 C AL f5 11
Oy [ AR, e A0 I 1 R R K 1 2%

W ST R AR

3) Ti-12Nb-12Zr-2Mo % 4= =i~ F A FE 5 # Ab 31
JEES TR, MERGERE R, A4 E
Whn. 830 CHALHLE A &ML & &, AR
T 2 Tt v 12.5%.

4) 830 CHALIL )5 & 40 FE R G A I G I, ZE A
2 T THI YO A6 28 AH S b B AR o A Ak B AT S S AT A
ZEAR/IN, 2979 70 GPa. %A & s PE B & L Ti-6Al-4V
A 4 IR R P AR B B AIK 36 %
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Effects of Heat Treatment on Microstructure and Mechanical Properties
of TINbZrMo Alloy

Wang Gang', Wang Wei?, Huang Zhongjia', Peng Delin®
(1. Anhui Polytechnic University, Wuhu 241000, China)
(2. Anhui Machine and Electricity College, Wuhu 241002, China)
(3. Harbin Institute of Technology, Harbin 150001, China)

Abstract: Ti-12Nb-12Zr-2Mo (wt%) alloy was prepared by a water jacketed copper crucible induction melting furnace. The heat treatment
was conducted using a vacuum furnace. Microstructure and mechanical properties of as-cast and heat treated alloy were investigated by
XRD, SEM, TEM and mechanical test. Results show that microstructure of both the as-cast and the annealed alloy is composed of o and g
phase, while that of the quenched alloy is composed of &’ and f phase. Heat treatment is conductive to improve the strength while it
changes the elastic modulus slightly.

Key words: TiNbZrMo alloy; heat treatment; microstructure; mechanical properties
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