F45 F4H ATWiHRE § Vol4l  No4
2024 58 8 August 2024

TC17/Ti60 FMERE SROCIFRFES MU LA R TR E R 7 14 e R
B ok @, TR F W', BRER, FER, B R kaED’

(1. FELAA P MR TR0, B 784 710077)
(2. BEFEHEIRBIFHEARR A TERIEAR, BF F% 710077)
(3. TR RY: SEAMRIREEKE LI, B 7% 710049)

B OE. RHABOLEERARIEE TC17/Ti60 BRERE 4, SRRk M Z MBI . MONA L. BREERE . vk G AR H
9% 57 PEREHEAT I 7E . G5 RBW: TCL7/Ti60 & & IR etk BEM L JR4%. REEmIIX Z M A S E R R E 7 TC1T G
GBI ot B IAHALL, pAHINAEIER Z KA a'fls Ti60 & & B AL LL S5l o AHON R, B M E B A E S o SR L
JREEHON A GUNEDIRYAE o/l s BE 5 BRALAERR B AR/, TC17 K& &M X o MBI K o HIIZETEEAE N £ A1, Ti60
BRI AHBHE K. a HZBEEZNERUCE afl; TCI7/Ti60 & R3S R I 0 BAE TC17 44 4 L
X HHF ARk iR EE B AR S S AL, R 9 57 W0 8 AT T 15 44k

XBIA: BAERE S BOBE: AL BORAES KA TR

FESES: TG457.19; TG146.23 XHAFRIRAS: A XEHS: 1009-9964(2024)04-023-07

Microstructure and Low-cycle Fatigue Properties of TC17/Ti60 Dissimilar Titanium Alloy
Laser Welded Joint
Zhang Qunbingl, Zhang Kuo', Yu Jiaen?, Li Fan', Lv Quanlin’, Xing Haibo', Sun Kangl, Zhang J ianxun’
(1. School of Materials Engineering, Xi’an Aeronautical University, Xi’an 710077, China)
(2. Shaanxi Academy of Printing Technology Co., Ltd., Xi’an 710077, China)
(3. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Laser welding was carried out on TC17/Ti60 dissimilar titanium alloy, and the macro morphology,
microstructure, microhardness, tensile properties and low-cycle fatigue properties of the welded joint were studied. The
results show that there are large differences in microstructure among the base material (BM), weld zone (WZ) and
heat-affected zone (HAZ) of TC17/Ti60 alloy welded joint. The TC17 titanium alloy BM is a+f two-phase structure, and
there are lots of secondary @’ phases in f phase. Ti60 BM structure is mainly composed of equiaxed a phase, and £ phase is
mainly distributed around the equiaxed a grain. The microstructure of WZ is acicular secondary o’ phase. With the decreases
of the distance to the center of WZ, the o’ phase in the TC17 HAZ gradually disappears, the o phase gradually changes to £
phase, and the S phase in Ti60 HAZ gradually disappears and the a phase gradually changes to the acicular secondary a’ phase.
The tensile fracture location of TC17/Ti60 alloy welded joint is in TC17 HAZ. There are porosity defects in the lower part of

the WZ of TC17/Ti60 alloy welded joint, which lead to the fracture location is in the WZ under the low-cycle fatigue test.
Key words: dissimilar titanium alloy; laser welding; gas pore; microstructure; low-cycle fatigue property
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Table 1 Chemical composition of TC17 and Ti60 alloy

Alloy Al Sn Zr Mo Cr Nd Ta Si (0] C Ti
TC17 5.15 1.98 2.01 3.83 3.80 — — — 0.10 0.02 Bal.
Ti60 5.31 3.97 1.98 0.78 — 1.00 0.30 0.30 — 0.09 Bal.
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Table 2 Mechanical properties of TC17 and Ti60

alloy at room temperature

Alloy E/MPa  u (Poisson ratio)  Rn/MPa Al%
TC17 113 0.29 1020 12.3
Ti60 115 0.30 1033 9.4
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Fig.1 Laser welding process diagram of TC17/Ti60

dissimilar titanium alloy
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Fig.2 Diagrams of sample size: (a) tensile sample; (b) fatigue sample
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Fig.3 Macrostructure of TC17/Ti60 alloy laser welded joint in
cross-section (a) and schematic diagram (b) of formation

principle of X-type weld zone
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Fig.4 Microstructures of TC17/Ti60 alloy laser welded joint: (a) TC17 BM; (b) TC17 far-HAZ; (c¢) TC17 near-HAZ; (d) fusion line
between WZ and TC17 HAZ; (e) center of WZ; (f) fusion line between WZ and Ti60 HAZ; (g) Ti60 alloy near-HAZ;

(h) Ti60 far-HAZ; (i) Ti60 BM
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Fig.5 Microhardness curve of TC17/Ti60 alloy laser

welded joint in cross-section
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Fig.6 Tensile fracture morphologies of TC17/Ti60 alloy laser
welded joint: (a) macro morphology; (b) edge of fracture;

(c) interior of fracture
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Fig.7 Low-cycle fatigue fracture morphologies of TC17/Ti60 alloy laser welded joint: (a) macro morphology;

(b) crack initiation zone; (c) crack growth zone; (d) final fracture zone
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