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Effects of induction preheating on microstructure and residual

stress of laser deposition repair TA1S titanium alloy
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Abstract: Both 6 kW fiber laser deposition repair system and electromagnetic induction heating equipment
were utilized, laser deposition repair experiments were respectively done by TAI1S5 titanium powder under
substrate without preheating and preheating at 200 C and 400 C. Then microstructure, microhardness and
residual stress were tested and analyzed through optical microscope, microhardness tester and indentation
stress tester, the influence of microstructure, microhardness and residual stress in different substrate
preheating temperature on the laser deposition repair sample was achieved. Results show that
microstructure of lamella « becomes thicker and primary o grow more fully; microhardness of material is
slightly reduced; residual stress is effectively reduced with the increasing of preheating temperature. The
guidance basis for laser deposition repair assisted by induction heating is provided.
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Fig.1 Laser deposition repair under induction preheating
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Tab.1 Composition of TA1S titanium alloy powder

(Wt% )

Element H (0] N C Si Fe

Percent 0.005 0.11 0.014  0.012 0.033 0.13

Element Al Zr Mo \" Ti

Percent 6.53 1.78 1.53 1.47 Bal.
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Fig.2 Single—track cladding morphology under different

preheating temperatures
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Fig.3 Multi—track cladding morphology under different
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Fig.4 Cladding microstructure
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Fig.5 Cladding microhardness
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Fig.6 Diagram for residual stress test location
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Tab.2 Data for residual stress test

Sample No.

Test . . .

N No preheating Preheating 200°C Preheating 400C
0.

o/MPa o/MPa o/MPa o¢/MPa oJ/MPa o,/MPa

1 -446 -440 -398 -406 -356 -385
2 -383 -344 -346 -325 -316 -321
3 -338 =317 -305 -287 -289 =275
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Fig.7 Residual stress distribution curves under the conditions

of different induction preheating temperatures
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