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®1 Ti-6Al-4V AEUFERS
Table 1 Chemical composition of Ti-6Al-4V alloy (/%)

Elements Al \Y 0] C N Fe H Ti

Content 6.38 4.09 0.20 0.025 0.0031 0.17 0.0010 Bal.

1 Ti-6Al-4V & & A RHE AR
Fig.1 Microstructure of as-received Ti-6Al-4V alloy
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Table 2 Experiment parameters of the thermal cycling

Thermal cycling Temperature/'C leding Cooling
number time/h mode
1 920 2 AC
2 800 1 AC
3 850 1 AC
4 900 3 AC

KSR o diobi BB Kigb, A D 8K 5 L
F R . KR o SRLTESE 1 AN SO RE R AR
THEASRE LR, RV o SR EE G
BUNGRL. BEEBRALRN o WMAREEREA, X
2l T MG R SR A BB AR IE R . AL E 2 IR IR
JG (B 2b), HAZnAits], KFERafbizEAH %,
A — I R ISR BT KR, RSN S o
fcRL A A AR . R o SRR KK, HARM

HRAEN. 2135 3 (B 20, 4 (F 2d) RS
Wha, HEUPAAEINE], Y4 a HEHE] 5 A4 7R A
C RNy AN SR SN

Ti-6AI-4V & & JE R EBSD & B [ 43 A « fs At
i 22 o A MR B G P 3 s o 2 M IAE o A i RLTE
Ja R TE A X 2R, I ELVR AR B B Ty ) (R
ACET D RIERAAG, i 3a LG FTR.
EBSD - # 45 th¥12E o M L1209 85%, ~F-34dfki ]
Y12 pm, SEMMEEL R 8 SRR ZE S
i (B 3b) EREME Ti-6AI-4V &4 A EE R K
fdm A (B, 2905 60%, (HASREBZL /N A T
BB Mat) 746, XENERAXESE 3a
HH R B DX ZRE oF 2, B LA T TR R AR R AR AE
GO, O X B Z R W 2 S T IR S AL
il FE R ol B J2 T P A8 e AR i 5 A 58 A 3 R
W (B 3c) R Ti-6AI-4V A 477 78 55 5 (1 4 1) 21
¥y, SRR 5 A5 BENLLE .

Z IR PTG G, EBSD 20 Hrill 43 (1) Ti-6Al-4V
A4 1 ERLEL A 22 AR (GOD) & 4 Frs CWLELIX 3,
9 400 um X800 pum), Ak B W AR 1) 4 %4 TT
), R AR E I 5 Fron. XERE 3¢ AT A,
Ti-6Al-4V & & 285 6 248 J5 4 Ok B A8 B0 1 A 1m) 24
¥, AH SR IR B, SR X A VAR A R T
o E s (B 4.

ML FE R E (B 5) ik LA,
Ti-6Al-4V & &2 Z AN IEH 5, 598 AR 1R 2144
F, AHBREZREBINT, RKNEEMMN 7.657.2—6.2—
4.5 fEBENLE, 230050 A Y6 Bl A BT oK, JF Bl
TR (0001) FEHEZIH .

FXPER LG, EBSD 4531 Ti-6Al-4V
AN AR E Z S mEmE 6 . HdE B
Ti-6Al-4V & & E MR K 5 R 2y h
60%, L PSSR fE, KA dn Tt L1205 80% LA
b N (SR ) H i B . AT REJR A
ST E AR EARRFLHR KA, HAL R R & H —Em
WARRE, EREIR IS AR P R A RS B SR 45 5, 675
s R ER AL TR R A% il oY, 9 ELOK A S L A A



W1 XE 4. PIEIRNT Ti-6A1-4V &4 B2 595 55 P Re i mn <237+

B2 fRxZd 4 MBI Ti-6Al-4V & 4 AR
Fig.2 Microstructures of Ti-6Al-4V alloy after four consecutive thermal cycles: (a) 920 ‘C/2 h; (b) 800 ‘C/1 h; (c) 850 ‘C/1 h;
(d) 900 C/3 h

Bl 3 Ti-6Al-4V &4 5k EBSD 447
Fig.3 EBSD analysis of as-received Ti-6Al-4V alloy: (a) grain orientation distribution, (b) grain boundary misorientation distribution,

and (c) pole figures

4 RRG 4 AITEIR G Ti-6AI-4V & 4 SR B = 23 A1 B
Fig.4 GOD of Ti-6Al-4V after four consecutive thermal cycles: (a) 920 ‘C/2 h; (b) 800 ‘C/1h; (c) 850 ‘C/1 h; (d) 900 ‘C/3 h
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K5 KIRET 4 MEIR S Ti-6A1-4V & 4 & & 1 %
Fig.5 Pole figures of Ti-6Al-4V after four consecutive thermal cycles: (a) 920 ‘C/2 h; (b) 800 C/1 h; (c) 850 C/1 h; (d) 900 ‘C/3 h
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KBl 6 KIRET 4 MGG Ti-6A1-4V A & d FHHLA 2 2 AT
Fig.6 GBMD of Ti-6Al-4V alloy after four consecutive thermal cycles: (a) 920 “C/2 h; (b)800 “C/1 h; (c)850 ‘C/1 h; (d)900 ‘C/3 h
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Table 3 Room temperature tensile properties of Ti-6Al-4V

alloy before and after thermal cycling
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Trans. 983.8 9186 139 350 1150
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Fig.7 Fatigue S-N curves of as-received Ti-6Al-4V alloy
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Fig.8 Fatigue S-N curves of Ti-6Al-4V alloy after four thermal
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Effect of Thermal Cycling on Microstructure and Fatigue Properties of Ti-6Al-4V Alloy
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Abstract: Consecutive thermal cycling at 920, 800, 850, 900 °C were performed on the Ti-6Al-4V alloy to investigate microstructure,
texture evolution, tensile and rotating bending fatigue properties. Results show that after four cycles, the elongated grains in the
as-received alloy disappeared due to recrystallization and the microstructure is homogenized. Equiaxed grains grow from ~12 to ~16 pm,
while the volume fraction remains stable. The as-received Ti-6Al-4V alloy exhibits a transverse texture, and forms microzones parallel to
the rolling direction. The rotating bending fatigue limit in the rolling direction 497 MPa is higher than that of the transverse direction 474
MPa. The intensity of the transverse texture is weakened after each thermal cycle and (0001) basal texture appears. Both the tensile

strength and yield strength decrease after four thermal cycles due to « grain coarsening. The fatigue limit in the transverse and longitudinal
directions decrease to 441 MPa and 441 MPa, respectively.
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