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Characteristics of microstructure and microhardness of
Ti60/TC17 dissimilar joint welded by electron beam welding
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(1. Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110016, China;
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Abstract: The microstructure and microhardness of dissimilar joint of a near a titanium alloy Ti60 and a S-rich, a+f
titanium alloy TC17 were studied using electron beam welding technique. The results show that the microstructure is not
uniform in different regions of the joint. The fusion zone is constituted of great amount of acicular o’ phase, small amount
of o phase and retained f phase. Martensitic transmission occurs in the heat-affected zone (HAZ) of Ti60 alloy, so the
HAZ of Ti60 alloy is constituted of acicular a' phase, equiaxial o phase and samll amount of § phase. The HAZ of TC17
titanium alloy is constituted of acicular o phase, equiaxial a phase and metastable § phase. The microhardness of the joint
distributes unevenly due to gradual microstructure of the joint. The microhardness of fusion zone (FZ) is the highest and
the microhardness of the middle HAZ of TC17 is the lowest.

Key words: Ti60 titanium alloy; TC17 titanium alloy; dissimilar electron beam welding; microstructure; micro-hardness

RS BB A Re, W AR, o
B DUR P RELr RV EPE S S, AR TR
BAGR) T Z N RS S A S B RN
I a sta o Frag 2k, DL A shBLI i,
SR SIHLHERE L, TARIHGE A HLPERERT H 1.
Ti60 BREr gt — P o Bl AR &<, I IRBGRIE
HIER] 600 'Co G eHAMNRMEEG 12 tEae, Tt
Hot BAT L (i AR S5 vk gt TC17 R o —

EE&WMB: 78 BRRHFIEE % IIH (2013020055)
ks BHA: 2013-07-28; f&ITHHEA: 2013-10-10

Pl p R eR AR B B A PARER A 4, 1%
GATRIE . WA VEIE ML RV A R
B, BEIE AL A PR BT T A S A A AL E T
SEME RARIE A ER, fm AR 427 CP,

s TC17 F Ti60 k-G 4 i1k e AR S RF
M PR G 4 R B A T BRI SRR R BIHLA ]
TR FE DX SRR A, A ) (R AU R L7 o
JREEI 7 SOm LA, BB REM H . HarE

BIEESE: TIH, W70l Hisi: 024-83978830; E-mail: gjwang@imr.ac.cn



F23HELHE 1

TUKUK, %5 Ti60/TCL7 EKG &b v 7 AL 1) S A e 23 S ARl 8 23 A1 R AT s175

WA SCHR P % T BEPT AR AR 5 < 2 TR R R R R T2
PRI HGVRAE L T 24P BEROWT UL AR ILARIE -
DI, ARG S A AR Sk R A VR S
RGO, RIS ISR A AR SR D 2 PR RE I R A 3%,
A A EAE PRI AR TR S it ZE A RS RIS
KR T

SEIG AL A Ti60 A TC17 Sk &84, Pikhik &
SR W 1o B 1 B ARG SRR 2
2. I 1 ATLUEH, Tie0 Fl TC17 K& 4 k)
MR o FHAT B AL EIAUSLZ], TC17 KE
SAZLE Ti60 K& E AR /MI £

R 1 Ti60 fl TC17 BLA S L oy
Table 1 Chemical composition of Ti60 and TC17 titanium

alloys
Mass fraction/%
Alloy
Sn Zr Mo Si Cr Nb Ta Ti
Ti6O 56 40 32 04 04 - 04 04 Bal
TC17 5 2 2 4 - 4 - — Bal
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Fig. 1 Macrostructures of base metal: (a) Ti60 titanium alloy;
(b) TC17 titanium alloy
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Fig. 2 Corresponding composition distribution across

welding joint
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Fig. 3 Macrostructure in cross section of welding joint
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Fig. 4 Microstructures of HAZ of different alloys: (a) Far-HAZ of Ti60 alloy; (b) Far-HAZ of TC17 alloy; (c) Middle-HAZ of Ti60
alloy; (d) Middle-HAZ of TC17 alloy; (¢) Near-HAZ of Ti60 alloy; (f) Near-HAZ of TC17 alloy
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Fig. 5 XRD pattern of FZ of welding seam
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Fig. 6 TEM images of fusion zone (a) and selected area

electron diffraction (b)
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Fig. 7 Microhardness distribution of cross section of welding

joint
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