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Table 1 Chemical composition of S201 (mass fraction, %)
Cu Sn Si Mn P Pb Al
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Fig. 2 Weld seam morphology of titanium and copper

dissimilar metal
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Fig. 4 Different microstructures of titanium and copper
welding joint: (a) Microstructure between titanium and weld
seam; (b) Intermetallic compound layer between titanium
and weld seam; (c) Microstructure between copper and weld
seam
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Table 2 Compositions of compounds in different areas of

interface
Compound Mole fraction/% Possible
in Fig4(b) Ty Cu Sn Si phase

A 4578 5391 0.12 0.19 TiCu
B 3353 66.17 0.06 0.24 TiCu,
C 40.62 5920 0.05 0.13 Ti;Cuy
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Table 3 Compositions of compounds in different areas of

weld
Compound Mole fraction/%
in Fig.4(c) Ti Cu Sn Si
D 1.73 98.11 0.04 0.12
E 1.30 98.4 0.07 0.23

SRR R, &SR T Ti TR AT Cu ot
F, R R E AR, XE B TR SRS S R
T4 VERE

NY A BRSSO [X (1
YKL, FIFH Ultima IV X 528 AT SO Eh/4 12
et AT 7 XRD 40, B S Bos A BRI e
3k XRD HASE R, A Tis Cu. CuTi. Cu,Ti
H CugTizo LA A EDS MALE R, it
— A VBRI R 1 S TR T e 8 = S A B S
W& B A YA CuTi, (8] ZHRRAEE Fok £ )8
AN CuTi, WERFREEY) CuTi 4%

I3 A I E Y CugTiso
° 2a—Ti
h4 oa— Cu
i °o— Cuy,Ti
*— CuTi
v v — Cu,Ti;
*
o
.
A
af e o
LM N A A J.,Jg..
40 60 80 100
26/(°)

5 HUMIREESL XRD
Fig. 5 XRD patterns of cross-section by titanium and

copper welding joint
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Fig. 7 Morphology and element scanning maps of cross-section of titanium and copper welding joint: (a) SEM image;

(b) Cu; (¢) Ti; (d) Si
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Fig. 11 Fracture morphologies of welding joint: (a) Ligule-
like; (b) River-like
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Microstructure and properties of
dissimilar materials Ti/Cu welding joint by arc welding

LI Jie"?, ZHOU Peng', HUI Yuan-yuan'

(1. School of Aeronautical Materials Engineering, Xi’an Aeronautical Polytechnic Institute, Xi’an 710089, China;
2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: In order to promote the wide application of Ti/Cu dissimilar Metal welding structure, dissimilar metals
of TA2 titanium and T2 copper were joined with butt joint by conventional argon tungsten-arc welding. The
interfacial microstructures of the joints were analyzed by scanning electron microscopy(SEM), energy dispersive
spectroscopy(EDS) and X-ray diffractometry(XRD). The results show that an intermetallic compound with a
thickness of about 50pum forms in the interface reaction layer of Ti/Cu welding joint. The intermetallic compound
layer is composed of CuTi, Cu,Ti and Cu,Ti;. The rod-like CuTi is near the titanium side, the massive and
dendriticas Cu,Ti distribute in the intermediate region of the interfacial reaction, and Cu,Ti; distributes along the
edge of the dendrite compound Cu,Ti. The dissolution and diffusion of alloying element Ti to weld metal are very
few, and the formation of interface reaction layer compound of Ti-Cu welding joint is dominated by liquid phase
diffusion reaction. The tensile strength of the welding joint is up to 171 MPa, and the joint fractures in the
intermetallic compound layer adjacent to the titanium base material, and the fracture is a typical brittle cleavage
fracture.

Key words: arc welding; titanium-copper welding; intermetallic compounds
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