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Fig.1 Repair area and sampling diagram of laser-formed TC18 Titanium alloy test parts
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Fig.2 Photos of laser-formed TC18 Titanium alloy test parts
before and after TIG welding repairing
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Fig.3 Diagram of room temperature tensile and

impact sampling(Unit:mm)
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Fig.4 Diagram of specimen sampling for room temperature

fracture toughness(Unit:mm)
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Fig.5 Fracture toughness samples of TC18 Titanium

alloy test parts
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Fig.6 Macro tissue image of laser-formed TC18 Titanium

alloy test piece by TIG welding 30% repaired
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Fig.7 Macro tissue image of laser-formed TC18 Titanium

alloy test piece by TIG welding 50% repaired
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Fig.8 Optical microscope tissue image of laser-formed
TC18 Titanium alloy test piece by TIG welding

repairing (amount repaired is 30%)
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Fig.9 Canning electron microscope tissue image of laser-

formed TC18 Titanium alloy test parts by TIG

welding repairing (amount repaired is 30%)
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Table 1 Tensile performance test of TC18 Titanium alloy
by TIG welding repairing(mean value)
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Fig.10 Fracture of room temperature tensile test piece of

laser-formed TC18 Titanium alloy by TIG welding

repairing (amount repaired is 30%)
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Table 2 Effect of repair quantity of TIG welding on Table 3 Comparison of test results of room temperature
impact toughness of TC18 Titanium alloy by fracture toughness of TC18 Titanium alloy
laser forming at room temperature by TIG welding
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Fig.11
welding repairing (amount repaired is 30%)
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Fig.12 Repalrlng the macro fracture of TC18 Titanium

K12

alloy by TIG welding at room temperature
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Effect of TIG Welding Restorations on the Mechanical Properties of
Laser-Formed TC18 Titanium Alloy

Wang Zhigang', Zhu Xiaojun', Liu Dong?
1. AVIC the First Aircraft Institute, Xi’an 710089, China

2. Beihang University, Beijing 100191, China

Abstract: The tensile, impact and fracture toughness tests of TC18 Titanium alloy specimens made by laser with
different amount of repair are carried out, and the mechanical properties of the base plate and transition zone are
compared with those made by laser without repair area. The results show that the tensile strength at room
temperature does not change obviously and the plasticity decreases slightly with the increase of the repair amount of
laser-reinforced parts by TIG welding; the average fracture toughness K of the repaired parts is the same as that of
the base material; the average fracture toughness of the crack prefabricated in the repair zone and the transition zone
is the same; the plasticity and fatigue life of the repaired parts decrease obviously after the repair. TIG welding to
repair the laser-reinforced material manufacturing process should be limited in small repair amount and low stress
level.
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