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1 Til023 &b B ¥ XRD
Fig.1 XRD patterns of Ti1023 alloy: (a) solution treated at 830
‘C for 1 h and (b) subsequently aged at 250 ‘C for

different time

K2 Ti1023 & &R IR N RUF e AR
Fig.2 Optical microstructures of Ti1023 alloy aged at 250 C
for different time: (a) 0.5 h, (b) 2 h, and (c) 20 h
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K3 Ti1023 &R 2L 0.5 h J5 ) TEM K31
Fig.3 TEM image of Ti1023 alloy aged at 250 ‘C for 0.5 h:
(a) BF image (the inset is the corresponding SADP) and
(b) the key to SADP in Fig.3a
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K4 Ti1023 &R 2L 0.5 h 5 TEM K31
Fig.4 TEM image of Ti1l023 alloy aged at 250 ‘C for 0.5 h:
(a) BF image (The inset is the corresponding SADP)
and (b) the key to SADP in Fig.4a

K5 Ti1023 & 4AKIRA AL 4 h J5 1 TEM B3R
Fig.5 TEM image of Ti1023 alloy aged at 250 ‘C for 4 h (the
inset is the corresponding SADP)
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Fig.7 Variations of tensile properties as a function of aging time

for Ti1023 alloy aged at low temperature
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Fig.8 SEM fracture surfaces of Ti1023 alloy aged for different
time: (a) 0.5 h, (b) 2 h, (c) 4 h, and (d) 20 h
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171 JoE Al 5 P ) T, B 2 4 h i, B R B 7).
XF R AT AVE U0 R . BE S I RO (R R SE S, — T T,
o MFFEATH AR, R, BT, B
PERIE SR PR . 53— 5, SR 5 IR AR A AR 4
BEAT B 1), el 7 xb p AR ARRTERE, BEmE 1
e E BB Ja B A I R AR L 70 e By IR AR AR ) B
HHSL R AR AR 15 R SRR RURE (TRIP), 3305 & B ME PRI,
568 JEE 4 v

B EIR T 4 h J&, & & EEGFTET,
HIE AR RS K. XK. —J5i, B
MEKER, o HZEHDHIEHK (B 1b), 15
THH MR, e T 8. BT, &
R—frB, SRS R LT (K 1b. & 2),
A A BRARAE D S P A A o fh AR ) 2 A o AR AN 5 —
FHRCAER, 8K T &M,

4 4 i

1) MBS R SUEAR BE, BTN R e, 7R
Ti1023 &4 B EAR PR A/ . TR B o #H, [F)
R AR D RAEHAE, f—a”s I EEEL 4 h
JG, o ARV TS RIS O, T AR I A A AR R
AT, FEAEKEEH R oD KAk,

2) MFifiiiEgE HF, KAk 0.5 hif, &&MHE
U, AHJE AR 5E BB s Bl I S TR O K, 9B 1 KR
TR, SREESURIIEIN; K4 hNAESBNEERE; H
&, MR 4 h G, BEMEFEE Y, SRR
SR

3) WAk 0.5 h I & 4 R 4 I 28 PR Y T f ) )82 )
5 K B AA RH AR 1R AH B 5 Rk BB M RSE (TRIP) s B 28 i
[ /NT 4 h B, o AH R4 AR F AT S IR 5 IRIR A AE XS B
A 1) T R A4S S 1 K RIS, R IR e B S R K
BRI ER T 4 h i, M o MR 0 LR R &5
Ty AR 1) T BRAT R 9 1 ] R i 34 K



7 H M BEE: Ti-10V-2Fe-3Al A SRR I 2 I AEARAT A B X 71 5 M RR 1 5 + 1731 -
S E R References [9] Fontaine D de, Paton N E, Williams J C. Acta Materialia[J],

[1] Lijering G., Williams J C. Titanium[M]. Berlin: Springer-
Verlag, 2007: 284

[2] Banerjee D, Williams J C. Acta Materialia[J], 2013, 61: 844

[3] Duerig T W, Terlinde G, Williams J C. Metallurgical Transac-
tions A[J], 1980, 11: 1987

[4] Terlinde G T, Duerig T W, Williams J C. Metallurgical
Transactions A[J], 1983, 14: 2101

[5] Chen W, Song Z Y, Xiao L et al. Journal of Materials
Research[J], 2009, 24: 2899

[6] Chen W, Song Z Y, Sun Q Y et al. Journal of Solid Mechanics
and Materials Engineering[J], 2010, 4(8): 1296

[7] Chen Wei (% J&), Sun Qiaoyan (FhT5#z), Xiao Lin(i4 #k) et
al. Rare Metal Materials and Engineering (% 4 & #1 ¥l 5 T
F£)[J], 2011, 40(4): 708

[8] Chen Wei(F% &), Sun Qiaoyan(fhI5#), Xiao Lin(H #k) et
al. Rare Metal Materials and Engineering(#i i & Jg# Kl 5 L
F2)[J], 2012, 41(11): 1911

1971, 19: 1153
[10] Williams D, Carter C B. Transmission Electron Microscopy:
A Textbook for Materials Science [M]. Berlin: Springer, 2009:
296
[11] Devaraj A, Nag S, Srinivasan R et al. Acta Materialia[J],
2012, 60: 596
[12] Ivasishin O M, Markovsky P E, Semiatin S L et al. Materials
Science and Engineering A[J], 2005, 405: 296
[13] Gautier E A, Settefrati A, Bruneseaux F et al. Journal of
Alloys and Compounds[J], 2013, 577: S439
[14] Neelakantan S, Rivera-Diaz-Castillo P E J, Zwaag S V D.
Scripta Materialia[J], 2009, 60: 611
[15] Shang Guogiang(7 [ 3%), Kou Hongchao(ji& % #8), Wang
Xinnan(E ¥ #9) et al. Chinese Journal of Rare Metals (¥
4 J8)[J], 2009, 33: 484
[16] Marteleur M, Sun F, Gloriant T. Scripta Materialia[J], 2012,
66: 749

Phase Transformation Behavior and Mechanical Properties of
Ti-10V-2Fe-3Al Alloy Subjected to Low Temperature Aging

Chen Wei, Yao Shanshan, Liu Ruolei, Sun Qiaoyan, Xiao Lin, Sun Jun
(State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The influence of low temperature aging on phase transformation behavior and mechanical properties of Ti-10V-2Fe-3Al alloy
has been investigated. Results show that isothermal @ particles and «” martensitic plates are continuously formed in the # matrix with
increasing aging time. When the aging time is more than 4 h, o particles gradually disappear and lots of isothermal martensites are still
produced. Tensile testing shows that, the 0.5 h-aged specimen has the highest plasticity and lower yield strength than other specimens.
With increasing aging time, plasticity is decreased sharply and strength is increased rapidly. However, plasticity is recovered slowly and
strength is increased continuously once the aging time is more than 4 h. Comprehensive analysis indicates that good plasticity of the 0.5
h-aged specimen is attributed to transformation-induced plasticity effect (TRIP) during tensile process. Embrittlement induced by w
particles and consumption of A matrix due to isothermal martensitic transformation results in reduction of plasticity and increment of
strength. On the contrary, when the aging time is longer than 4 h, disappearance of « particles and formation of plenty of isothermal
martensites are beneficial for the increment of both strength and plasticity.

Key words: Ti-10V-2Fe-3Al; low temperature aging; microstructure; mechanical properties
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