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Fig.4 EBSD images of weld zone: (a) welding state and

(b) post-weld heat treatment state
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9

B Z 45, TC4 BRG GBI EEEHCRA S R INE 5RO et i

* 3135 -

212 #Ah¥akX

K 6 A SR Ja B BEZS TN AR BT RE i X Ak
WAL S . AL TR S8 X3 S A S5 AR AL 2R,
AT X NIRRT KRRV o AN, H
FH B FHAEIR 1L 0 5 BEHE R OUEAE ] R ARAS M), ]
SR T RORAA, SRR A YL Bl BT
FhERTT AT IR G A, R At T AR o
ARV I EROE 5N AR VAT W S Ak (B E
5 KA R IR RS s 3 B0k R B AT .

G465 g R B IR A B AT HESI KRR o
A, B 23 X 45y 5 R 4 AR 1 R v A T T 1 T
X ATHIEHIR DG KK o/, BRI Z M LN 60°.
2238 700 °C AL F A Y o HH R A A BUOR AR T AR SR O
FroE BRIRE M, {H 700 C i AT AU EE TR R IEFZS
BRI T R, ITAE AR o TR AR T K2 i 4k
AT .
213 #HaKX

B 7 DSk GO XA AR AS B R R AL BEZS TR I
LS. M 7a 1 7b HhmT LA BT b S 5% 5],
TN DU B 0 AT ISR HIDIR o MR AR TR FFE SR AR 45
RS B oy, HEROAR T A AN, RIS AE o, A 032
GIXEARE T 7203 pm T2/ A IR LE 72D,
FOIRIR A% IO T R B B e R A i X %
Sl 1 p AR, AR SERR o, AHEFAZ N B AR
A, T BE BB M P I B AR L, (A
FAFEM DX PR SRR o, AHRAT 78 A2 I TR] SE 1 @y — 8 AH T
PR, TG IR o HEEAZ L T ARYL

SURBAR T TR IE AR ZS pAHALZ, M 7E S5 R
op AHER RO S X BRI T A AIRREW . 2R E
700 ‘C/2 h [ #AE B SR T WARES B AH—a AH I ZHZH
RS, AR AR o, FHIL S X 3800 1 B AR 5% 5 B
WS, ABATIAT F o 4l KRB B ARAR B AE o, FHILZR X
B, [RGB RN B H AR S 3 2 X
P T AT 20 2 AR R AE
2.2 hEMESH
22,1 B R

WL AR AR BT I PERR I M S B bR
TE— R LRAE T MR e R Re 1. A
Tfi# Ti-6Al-4V & S W BE B IR B PR LY R fe
S, HRIEFRHE ASTM E399 A IGIRIGE R, 205
AR T B A A [ R4 FHODR S 1 BEAE B 8 4 4z Sk 1) W 2R
WIME. B 8 AL 9 3l W 2B 1 A 5 )R T 35 S
Dk 2k, BRI SR TR IR e
MR IFE T Fy Al Foa (E -

G ASTM E399 ARt it 5 HAH Frnax/For A 1ZEE
EARM 1.10, "HZA (D M 2) 5 K fH-

F
Kq:[qu}f(a/w) (M

F(V%j i (2—%} 0.866+4.64(;1V)—13.32((1a_/Z);V;;124,72(a/W)3 -56(am)’
(2)

HHEAELL IR R L, K WM, F, R € 8.

Ko #hJismiX 8 id R
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Fig.7 Microstructures of heat affected zone: (a) welding state

and (b) post-weld heat treatment state
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Fig.9 Force-displacement curves of fracture toughness detection
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Fig.10 Macromorphology (a), cross-sectional morphology (b), and local high magnification morphologies (c-d) of fracture toughness detection

specimens
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Fig.11 Specimens of fatigue crack growth detection: (a) base

metal and (b) welding joint
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Analysisof Microstructure, Fracture Toughness and Crack Propagation Characteristics
of Inertial Friction Welding Joint in TC4 Titanium Alloy

Wu Yanquan'?, Zhou Jun', Zhang Chunbo', Liang Wu', Wang Qi', Wang Zhiyong'
(1. Harbin Welding Institute Limited Company, Harbin 150028, China)
(2. China Academy of Machinery Science and Technology Group Limited Company, Beijing 100044, China)

Abstract: The microstructure characteristics in different zones of welding joints at the welding state and post-welding heat treatment state, and
the fracture toughness and fatigue crack propagation properties of welding joints were analyzed by XRD, SEM, and EBSD. The results show
that the weld zone is mainly composed of recrystallization organization. The equiaxed prior ap phase is transformed into the rodlike structure in
the thermo-mechanically affected zone. The microstructure of the heat affected zone is basically the same as that of the base metal. The acicular
martensite o' phases with cross angle of approximately 60° are formed within part original £ grains in the thermo-mechanical affected zone and
thermal affected zone. After post-weld heat treatment, the residual metastable f phase decomposes and a large number of discontinuous
microstructures are formed between lamellar as phases. A large number of parallel or cross distribute flake a phases and complex phase interface
structure within the a grains in weld zone can effectively hinder the crack propagation and change the crack propagation path. Therefore, the
fracture toughness and fatigue crack propagation resistance of welding joints are improved.
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