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Fig. 1 XRD pattterns of TC16 titanium alloy at different
cooling rates
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Fig. 2 SEM images of TC16 titanium alloy at different
cooling rates: (a) Water quenching; (b) Air cooling; (c) Furnace
cooling
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Fig. 3 TEM images((a), (c), (e)) and corresponding £ phase SAED((b), (d), (f)) of TC16 titanium alloy treated at different cooling

rates: (a), (b) Water quenching; (c), (d) Air cooling; (e), (f) Furnace cooling
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AT DU, TEKEE ZSARIPA S 3 A HRE
IKEERFERIEAS p MR AL JE RS RAXT R R, 23R
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1 AREREHEZER TC16 &4k EDS 451
Table 1 EDS results of TC16 titanium alloy at different

cooling rates

Mass fraction of S phase/%

Cooling
mode Al Mo \Y [Mo]eq
2.9 53 43
Water 8.01
quenching 2.7 4.9 4.6
2.6 6.6 5.5
Air cooling 10.17
1.8 6.3 5.6
1.0 10.8 9.2
Furnace 16.35
cooling 1.6 10.1 8.4
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Fig. 4 Engineering stress—strain curves of TC16 titanium

alloy cooled at different cooling rates

£ 2 A58 TC16 44 800 CARIE AN G AN [V
HIHR A S RBATTERE, KBS AR T
JRLAE 0.2% I PR 5 BE AR Ay L IR AR L, Py il | T
LT R, G E T AR I R BE A AR D e R i
FE o KRN ARt h s BT, 30 Tk
FEO), HIRRITTRE R, KB AR A o FiE
B BR, WA g AR s, B AR AEE—
SERMIEK o 5 AR 0 M, AR AR R 2,
Refs A R BAAT I AL, B0 b4 5 B A X =
IRV (4 JoE IR 588 B BRI, v iU 1 Jee AR o P A
ZAR A a+p BRA SR EE RN SR IR
W7 A AN R ), RO 54 Mo & &4k
&AL, TCl6 &4 p AT E TR S Eim, KIEMT
AIRFER B AR Mo & EIE Y X PR AT B

T2 ARFEEHERE TC16 kA4 alFE i = R P Ag
Table 2 Room temperature tensile properties of TC16

titanium alloy at different cooling rates

Tensile Yield

Cool(ling strength/  strength/ Elong/atlon/ Reductl/i)/n of
mode MPa MPa (1] area/7/o
Water 949 421 22.0 68

quenching 944 423 20.5 68
956 546 20.5 67
Air cooling
957 543 20.0 66

Furnace 869 862 23.0 65

cooling 877 866 245 63
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Fig. 5 Cyclic tensile stress—strain curve of TC16 titanium

0 001

alloy in water quenching sample(a) and air cooling sample(b)
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Effect of cooling rate on microstructure and
mechanical properties of TC16 titanium alloy

ZHANG Zhi-giang', DONG Li-min', HU Ming" ?, LEI Xiao-fei', YANG Yang®, YANG Rui'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, China;
3. Fujian Institute of Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350002, China)

Abstract: The microstructure evolutions of the TC16 titanium alloy corresponding to different cooling rates at 800 C
were investigated by techniques of XRD, SEM and TEM. The tensile properties of each sample were finally evaluated.
The results show that TC16 titanium alloy consists of primary o phase, o martensite, thermal @ phase and metastable 3
phase in both water quenching and air cooling samples, but only primary « phase and metastable £ phase are identified in
furnace cooled sample. The volume fraction and grain size of primary a phase in both water quenching and air cooling
samples are nearly the same, which are smaller than that of furnace cooling one. The dual yielding phenomenon was
observed on the engineering stress-strain curves of both water quenching and air cooling samples. With decreasing the
cooling rate, the yield strength of TC16 titanium alloy increases. The ultimate tensile strength of water quenching and air
cooling samples exhibits the same value which is larger than that of furnace cooling one. Although the slight difference
on the tensile strength for three kinds of samples, the elongation and area reduction representing the ductility are nearly
the same.

Key words: TC16 titanium alloy; cooling rate; microstructure; mechanic property; cyclic tensile deformation
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