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Abstract

crostructure and the fracture surface were analyzed by means of optical microscopy and scanning electron microscopy. The

The fatigue crack growth rate of inertia friction welded joints of TC17 titanium alloy was studied. The mi-

results show that the microstructure of TC17 titanium alloy is o+3 phase with bigger grain. The microstructure of weld zone
and heat affected zone is tiny o phase and clear 8 phase grain boundary ,the original B grain of weld zone is smaller, the o-

V2 the fatigue crack growth rate of

riginal 3 grain of heat affected zone is bigger. At room temperature ;when AK<<15 MPa-m
weld zone is smaller;when AK=15 MPa-m"? the fatigue crack growth rate of weld zone is the largest. The next is heat af-

fected zone, the growth rate of parent metal is the smallest. At high temperature ,the fatigue crack growth rate of different

parts of welded joints shows little difference ,but all lower than those tested at room temperature.

Key words

0 5|8

TC17 G4 te—FhE B REILEM a+p BB LK
B4 HA SURRAY R Ti-5A1-28n-2Zr-4Mo-4Cr, %
B AR T S G AR T v A o IR Y
Bi , BERG G L I 2 FR LT A T A s S5 s ]
SEME AR AR R f i TAEIRE & 427°C
12 R s A as 3, an & shLXUES S bLE:
PERRBR R AR ) L TC17 BhA 4id A & Rt oy
2 PR IR H AR T T A S50 B R R
B FERLZS B P A Bz N, s
() TAEREE IR 4, X Rl IRAR 25144, TC17 k&
SR G P A RS2 AR R A% 57 3, B 9
WM R R B A B

XTT TC17 KGR Sk Yy L SR 55 e

Wik H 41:2010-07-30

TC17 titanium alloy, Inertia friction welding, Welded joints, Fatigue crack growth rate

JRFFERF I A0 SRR TC17 SR A A bk BE 52
KRR O 57 ALy R FR M A B LT AT, IR Utk
ASCER R TC17 SR A A I B e 3 W i 2
P S5 R e AR L N B 11 AT 20T, HR e H 2 TR A
TR IR 57 ALY TR A B DN AEAS SRR, LA 4
T T A% B 4 B% 55 248 TR e

1 3§

TEFELHIZS TC17 b , HoAb e iy WK 1, AR 4%
iR A o 35 B MTI 2 # A 7 RS MOD-
EL300BX 15PEEESE AL, HL A% RN 1] 7 B T4 L
¥, JCgnT I FE B R LEC A RS B R 1Y
i, AOBMERIE I P B ] B2 . 7 (840+10) °C [
AbPR4 b KR BRI RGAE630°CHIRL 8 h, S 2%
3 A TE S50°CHT N SRk 4 h, SR B E

VEBTAN T 108, 1987 4EH A -EAFsR A, EENFHEEASEEEAT S . E-mail : yuguangna@ 126. com;wsj1212@ 126. com

http://www. yhelgy. com  FHIB B T2 2010 45 45 6



z1 TC17 ShEEUZRS

Tab.1 Chemical compositions of TC17 titanium alloy wt %
Al Sn Zr Mo Cr C N H 0 Ti
4.5-5.5 1.6-2.4 1.6-2.4 3.5-4.5 3.5-4.5 0.05 0.05 0.0125 0.08-0.13 S
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Fig.1 Shape and dimension of fatigue crack propagation specimen
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Fig.2  Metallographic structure of inertia friction welded joints of TC17 titanium alloy
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Fig.3 SEM of inertia friction welded joints of TC17 titanium alloy
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Tab.2 Mechanical properties of inertia friction
welded joints of TC17 titanium alloy
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Fig.4 Stage Il of crack propagation of welded joints of TC17 titanium alloy at room and high temperature
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Tab.3 Test results of fatigue crack propagation rate

of welded joints of TC17 titanium alloy
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Fig.5 Fitted curves of stage Il of crack propagation of
welded joints of TC17 titanium alloy
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Fig.6  Fractographs of fatigue crack propagation of welded joints of TC17 titanium alloy at room temperature
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Fig.7 Fractographs of fatigue crack propagation of welded joints of TC17 titanium alloy at high temperature
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