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Effect of Cooling Method on Microstructure and Properties of Ti65 Alloy Forging
Liu Xiuliang', Shang Guogiang®, Lin Haomei', Jiang Bin'
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(2. Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloys,
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Abstract: Ti65 alloy forging was subjected to solution and aging treatment to investigate the effects of solution
cooling methods on the alloy’s microstructure, room-temperature tensile properties, and tensile, creep, and stress
rupture properties at 650 °C. The results show that the Ti65 alloy forging via forced air cooling (FAC) or oil cooling
(OC) during solution treatment both result in the formation of lamellar secondary a phase with different thicknesses. In
both cases, the microstructure presents a bimodal structure consisting of equiaxed primary o phase and S-transformed
structure. The thickness of the lamellar secondary a phase exhibits a direct correlation with the mechanical
properties. With the increase of cooling rate, the thickness of the lamellar secondary a phase decreases significantly,
leading to improved room-temperature strength, reduced plasticity, and enhanced tensile, creep, and stress rupture
properties at 650 °C.
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Table 2 Heat treatment processes of Ti65 alloy forging

Sample Heat treatment process
S1 1023 °C/180 min/FAC +700 °C/300 min/AC
S2 1023 °C/180 min/OC +700 °C/300 min/AC

Al Mo Zr Sn W Si Ta Nb Ti

586 049 359 424 080 035 097 0.20 Bal

®3 BERMBFAEEENKFMG

Table 3 Testing conditions of creep and stress rupture properties

Testing item Temperature/°C Stress/MPa  Time/h
Creep 650 120 50
650 240 =100
Stress rupture
650 280 =40
2 BRESH
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Fig.2 Microstructures of Ti65 alloy forging under different cooling methods:
(a, b) FAC, center; (c, d) FAC, edge; (e, f) OC, center; (g, h) OC, edge



51

XIF5 R AT Ties G eI URIPERE V520 31

Ti65 & &M EARE AT atp FAHIX, 7ELRIEE
FEPIE R T BRI AR A, B 1 R BOm A i A
TR En It a FHIEIR, B AR H LB #ith th 158
SRR ZRIRE o M. TR EEEAR, il
7 Em FE o ARV IR IRAE o AR FE A AR TR . 24 B
WA T A ERS, BEARA HE RS, WL %es
H, pEARHL R ERRAE o HAFKK, Mo
EA R ORFR = RS, IR a MHAREEK K, i
R O ER I A ERIR A o B RS K T 0%, 5K
RGP A J AR TR, AR A O AL S
HBCRAHUT, S B B AR IR IR AE o A
BIRAS B KK, R O 38 AL Z IR o 2 &
mnfL RT BA R B AR A 23T (1) 7y J2 IR IR A o AH R 2 22
AR, HERAE GERRAE o FHAHECEE Nt /.

2.2 hifREEE

Bl 3 AN EA #1520 F Ties & & i = iR b i
PERE. A 3 W RUEH, 5XA B, A 8
(1 58 P B S B v, T 2B M B A

1300

§ 1200 AR, R R . EAEEHZ
1100
E I
£ 1000
« L
900 k
25 |
g 20
= AT
5 Idrp
% 10 F
& 5
0

N

Sample
B3 REWETT T TieS & 4B A i & I B M e

Fig.3 Room temperature tensile properties of Ti65 alloy forging

under different cooling methods
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Fig.4 Tensile properties at 650 °C of Ti65 alloy forging under

different cooling methods
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Fig.6 Creep curves at 650 °C of Ti65 alloy forging under

different cooling methods
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under different cooling methods
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