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Microstructure of Laser Deposition TC4 Based on Preseted Metal Strip
LIN Junyu, XU Peiquan* ,MA Yifan

(School of Materials Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract:In order to reduce the cost of laser deposition of titanium alloy in industrial production and improve utilization
and shape free degree of material, single layer and multi-layer laser deposition layers were prepared by using fiber laser
with TC4 metal strips preseted on the substrate by resistance spot welding as raw material. Microstructure of the
deposited layer was observed and analysed by ultra depth of field optical microscope. The results show that good
metallurgical bonding is achieved between the deposited layer and the substrate both of single-layer sample (Al) and
multi-layer sample (A2), and no obvious defects appear in the joint. Various similar structures appear in single-layer
and multi-layer samples but with different content. Long acicular o’ phase, strip o phase and intergranular B are the
main structure in the Al sample. And fish-bone-like o phase and acicular o’ phase and intergranular B are the main
structure in the A2 sample, and minor segregation is observed in A2 sample. The microstructure of A2 sample shows
better morphology on the whole, however there are some pores and cold cracks in the deposited layer due to multi-layer
stacking.
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Table 1  Chemical composition of substrate and deposition material %
sy Al v Fe C N H Ti
Heik 6.350 4.050 <0.180 <0.150 <0.020 <0.010 <0.004 A

UURRR ) 6.350 4.050 <0. 180 <0. 150 <0.020 <0.010 <0.004 S
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Figure 1  Preset way of metal strip in sample
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Figure 2 Equipment used in laser metal deposition
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Table 2 Parameters of laser equipment

e BREE RCE 0B RO
N R/ kW K/nm EVE/ % (mm x mm)
YLS-5000W 5 1075 5 +1 5x5
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Table 3  Processing parameters of laser metal deposition

RE BWoksh AR % IR
4 F/kW  (mm-s7') R/ % Jyt
Al 2.5 6.00 45 R
A2 2.5 4.05 45 32
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Figure 3  Microstructure of single-layer

deposited sample and interface
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Figure 4 Microstructure of multi-layer deposited

sample and interface under low power microscope
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Figure 5 Typical microstructure in multi-layer

deposited sample
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