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Influence of Heat Treatment on Microstructure and Properties of Titanium Alloy after SPF/DB
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[ABSTRACT]

treatment parameters on microstructure and mechanical

Influence of solution and aging

properties of TC4 titanium alloy after SPF/DB is investi-
gated through microstructure observation and mechanical
properties test. The results show that microstructure of
TC4 titanium alloy after heat treatment consists of primary
a phase and fine acicular a+f phase. With increasing solu-
tion temperature, primary o phase content decreases, while
yield strength and tensile strength decreases then increases.
With increasing aging temperature, grain size of acicular
o+f phase gradually increases, while tensile strength de-
creases and plasticity increases.
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Fig.1 Microstructure of TC4 titanium alloy after SPF/DB

FHZE R LI E SPF/DB J5 TC4 4k54: 1 B
AH 5 AR R B R 1040°C, 2 MR E ZE R (R S Bk G 4 A
AL BR) (GIB 3763A—2004 ), A< i 46 [ 7 T i 6 % 75
o+ B PIAHIX, [ IHE] g 45min ; IR BRI B vEHAE
600~700 °C L DX [R] N, PR 4ho ELARTE 1 7 FhoRTH]
AT 2N 1 fios,

B 4b B OE R FE $ BR GB/T 228.1—2010 #r
HE I TR AR R, 7E ) 2 b 58 AL s, SR
A HF+HNO,+H,0 (1:3:5) J& il & 32 o iR k¢, 76
OLYMPUS 4 #H 5t S5 UR S A B 30 RE 1Y) S A 2 2

2 R/
21 EREBEMNEEEHARNZI
22 S [A) [ 9% 78 B (k) 910 °C .940 °C. .970 °C, 1F

2013 4R35 16 9] - B HIEHEA 55



ﬁ@’ﬁ%/ﬁ%ﬁ* SPF/DB TECHNOLOGY

F1 TCAKEETREANETE

1 910" 45 LY 700 4 =
2 910" 45 =% 700 4 Eatis
3 910 45 K 700 4 e
4 940 45 K 700 4 =
5 970 45 K 700 4 ates
6 940 45 K 600 4 s
7 940 45 LY 650 4 =W
1F:910" FE/RZAL IR FE £558 940 °CA4-IE 45min J5 7E 910 °C IR 4%

PR

700 °CHRLEE Z5AF T B840 S A B A 2N E 2 . iR
P4 A0 WL OULER , SPF/DB J5 8k & 4 285 B IR I ehvik
PG Y 0T A4 o AHAERIR o + B AHIIR A 4HEL,
RS [R) A R 2 R A o A B S IRARFE AR 4L 5
i LIESIA AR I, E 2 (a) iR, 78 910°C [&%
JamRI e o AR SPF/DB R RIAHAH 95%
R3] 50% ;5 anlEl 2 (b) Fis, 78 940 °C [E1% 5 B 3w A=
o MHEEIEFH 40% ; WE 2 (¢) FiR, 75 970°C % 5
N o FHSHIAF] 20%, AT LS, 7EBE S [
TR I o MEEAE B AMZE BT RUS )

oen i Wl

(b)940°C

(a)910%C

Ao AR [R)ES BE EATRE RE WIAE o« A
TESAAFAE 22 5, SRR B s 55 , WA o AHIZ T
NHESE,

W 1 IR E B T T 2R IR ) A AR 4
4 o+ B AT BRI RS KON R . BRE &
J& T AN S FARTE A 2 R T AR E A, G R
SR, B 2 FTLUE Y 7E 700 °CRHRGRE T 5
FCARSE 40 T IAMER IR o + B DIRAKEEAR L, B
F AT W3, IR IR SRR, Horp e
910 C L 5 T T FRARFE AR SV H Al /)N, K58 H s
K, M 970°CF B35 1R 41 2R oML K F, < 58 LR
%o

3 TR 910 CH K B ZS W G HE T00°C I 4%
PR B Z. E 3 (a) FiR, 0t 940°C IR
FEDRIRAE 910 °C Y KBTS A4 40%~50% 14
o FHFEFR o+ B S RISV B WK 3 (b)
FT7R , FE 910 C K BT B A1 40U 50% #14: o H
FERR o+ B IREHZ WE 3 (¢) iR, &5t 940°C
T EE PRIAE 910°C 25 VR AU i 0 2102 80%~85% H)
Ao AHIRGSHZ, Hrp B BN IR A o A1
R, 25 WL AE 910 CAR IR K SUG #I4E o AH
T FUTE 940 CAARG BRI 2 910°C & /b, I slUR %

(¢)970°C

2 AEENEEE7T00CHEBHMAR

Fig.2 Microstructures quenched at different temperatures and aged at 700C
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Fig.3 Microstructures quenched at 910°C and aged at 700°C
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Fig.4 Microstructures quenched at 940°C and aged at different temperatures
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Fig.18 Structure parameter of hollow fan blade
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