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Selective Electrodeposition on Titanium Surface Using Laser Beam

Hong Shik Shin**

* Department of Energy System Engineering, Korea National University of Transportation,
50, Daehak-ro, Chungju, Chungbuk-do, 27469, Korea

ARTICLE INFO ABSTRACT

Article history:

Titanium has been used in various fields due to its good corrosion and erosion

Received 1~ December 2016 resistance, and superior mechanical properties. The process for selective
Revised 11 January 2017 electro-deposition on a titanium surface using laser beam is proposed in this
Accepted 16 January 2017 paper. The process consists of laser irradiation, electro-deposition, and ultrasonic
cleaning. Laser irradiation can change the surface morphology of titanium.
Keywords: Through laser irradiation, the surface cleaning effect and a rough surface can be
Laser .1rrad1at1on N achieved. The surface roughness of titanium was measured according to the laser
Selective electrodeposition beam conditions. The characteristics of selective electro-deposition on titanium
Copper layer surface according to surface roughness are investigated by various analytical
Titanium methods such as SEM, and EDS.
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Fig. 1 Experimental set-up for selective electrodeposition of
copper layer on titanium: (a) laser beam system, (b)
electrodeposition system
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Fig. 2 Procedures for selective electrodeposition
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Table 1 Laser beam conditions for selective electrodeposition

Pulse on-time (ns) 100
Average power (W) 4
Pulse repetition rate (kHz) 80

Titanium surface

Laser beam

Laser beam i 2 .
“irradiated region i~ Copper layer by

adiated region denoa i electrodeposition

LEL 100KV U Lel 100w 100 pm
(a) Laser beam irradiation (b) Selective electrodeposition

Fig. 3 Electrodeposition using laser beam iradiation
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(b) Laser beam irradiated region after ultrasonic cleaning
Fig. 4 EDS analysis after selective electrodeposition
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Fig. 5 Procedures of laser beam irradiation
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Fig. 6 Titanium surface after ultrasonic cleaning (electrodeposition
conditions: 2.4 V, 40 sec)
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Fig. 7 Surface roughness of titanium before electrodeposition
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Fig. 8 Surface roughness profile of titanium
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Fig. 9 Titanium surface after ultrasonic cleaning (electrodeposi-
tion conditions: 2.4 V, 40 sec)
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Fig. 10 Surface roughness of titanium before electrodeposition
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