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Study on Microstructure and Properties of Titanium Laser

Spot Weld-Bonded Joint
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Abstract

(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology ,
Harbin , Heilongjiang 150001, China)

The laser beam with pre-gasification pulse is used in titanium Ti6Al4V laser spot weld bonding test. The
influence of residual carbon from adhesive pyrolysis on microstructure and properties of titanium laser spot weld-bonded joint

1

is studied. The results show that lots of TiC appear in the titanium weld-bonded joint because of residual carbon from

pyrolysis in the pre-gasification pulse, and the residual carbon which composes interface reaction zone is from the back flow of
adverse effect on the tensile-shear load of titanium weld-bonded joint.
OCIS codes
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— .

adhesive pyrolysis, and interface reaction zone compose mainly by TiC appear in the interface between spot-welded joint and
Key words

adhesive layer. The residual carbon that affects the microstructure of titanium laser spot weld-bonded joint is mainly from the
properties

140.3390; 140.3470; 160.3900

adhesive after the joining process. The advent of TiC increase the hardness of titanium weld-bonded joint. but also has an
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Table 1  Chemical composition of Ti6Al4V (mass fraction, %)
Element Al \'% Fe C N H O Others Ti
Content 5.5~6.8 3.5~4.5 0.3 0.1 0. 05 0.01 0.2 0.5 balance

E 1 Ti6AlV & & M4 8
Fig. 1 Microstructure of Ti6AI4V alloy
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Table 2 Main characteristics of J-11

Adhesive J-11
Type Two component epoxy
Curing method Room temperature curing
Curing time 48 h
Shear strength 28.5 MPa
Tensile strength 49. 2 MPa
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Fig. 5 Microstructure of Ti6 Al4V alloy laser spot weld-bonded joint. (a) Cross-section of the joint;

(b) heat affected zone; (c¢) fusion zone; (d)~(e) welding zone; (f) interface reaction zone
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Table 3 Comparison of the microstructure of different areas in weld-bonded joint and laser spot weld joit

Location Weld-bonded joint

Spot welded joint

Fusion
zone

Welding
zone

50.00 um

Coarse
grained
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100.00 pm 100.0!

50.00 pm
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Fig. 6 Comparison of the microstructure between laser spot weld joint and laser spot weld-bonded joint in the

interface reaction area. (a) Laser spot weld joint; (b) laser spot weld-bonded joint
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Fig. 8 SEM of partial interface reaction area
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Table 4 Energy spectrum analysis of different interface reaction areas

Area Element Mass fraction /%  Atom fraction /% Area Element Mass fraction /%  Atom fraction /%
CK 1. 24 4. 64 CK 11.71 34. 14
AIK 4.22 7.02 AIK 2.52 3.27
A TiK 92.42 86. 49 B TiK 83.77 61.22
VK 2.11 1. 86 VK 2.00 1. 37
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Fig. 9 Phase diagram of TiC
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Fig. 10 Morphology of interface reaction zone
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