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Influence of Laser Shock Processing Times on TC4 Argon Arc Welding

Joint Microstructure and Properties

Xu Haiying Zou Shikun Che Zhigang Cao Ziwen
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Manufacturing Technology Research Institute , Beijing 100024, China)

Abstract

Q-switched Nd: glass laser with 30 ns pulse-width and 40 J energy is introduced to shock TC4 titanium

alloy tungsten inert gas (TIG) welding joints once, twice and three times, separately. In order to study the influence

of laser shock processing (LSP) disposal times on TC4 TIG welding joints microstructure and properties, surface HV

hardness. microstructure. tensile property and scanning electron microscope (SEM) fracture photos of these joints

are analyzed. Comparing with those joints without LSP treatment, surface HV hardness of weld beads treated by LSP
is decreased. HV hardness on weld bead surface and that on the heat affected zone (HAZ) surface are hardly
different. The amount of o’ phase near LSP treatment weld bead surface is reduced, and fine grains are increased in
the HAZ. With the increase of LSP treatment times, HV hardness is improved on weld joints surface. Although LSP
treatment joints tensile strength and yield strength are not distinctly change, specific elongation is shown fall trend

along with LSP treatment times increased.
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Table 1 Chemical ingredient of TC4

Al \ Fe C N H O Ti
5.5~6.8 3.5~4.5 <0.3 <0.1 <0.05 <0.015 <0.2 Balance
*2 TC4EG4 TIGBETEZH
Table 2 TIG weld parameters of TC4

Weld Weld Weld Arc Protection argon /(L./min)
current /A voltage /V speed /(mm/min) length /mm Back Drag cover Muzzle
165 11 200 3 1~2 15 13
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Fig. 1 Overlap type of laser spot for LSP
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Fig. 2 Micro-hardness of different times LSP disposal
weld bead from bead centerline to base material
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Fig. 3 Microstructure SEM photos of welding joints
shocked by three times LSP and without LSP
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Table 3 Tensile properties of TC4 welding joints shocked
by different times LSP

LLSP  Tensile strength Yield strength Specific
times o,/ MPa ow0.2/MPa  elongation & /%
1017. 56 901. 53 6.5
0 1006. 24 890. 06 7.02
1010. 09 903. 25 6.61
1071. 02 954. 14 11. 34
1 1066. 22 986. 05 11.12
1069. 03 975.02 10. 98
1060. 45 952. 26 7.64
2 1071. 10 960. 56 8.68
1063. 13 970. 51 8. 00
999. 24 879. 54 7.04
3 1015. 90 904.53 7.00
1012. 35 899. 06 7.21
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Fig. 4 Tough-nests appearance of TC4 welding joints
shocked by different times LSP
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