BrEEUTes| x| A 28 M 7% pp. 783-788

July 2011 / 783

Journal of the Korean Saciety for Precision Engineering Vol. 28, No. 7, pp. 783-788

dolX EciE=E

0|28t Ti-6Al4V O Zirconia M2t 2L 1F

Zirconia Ceramic Powder Coating of Ti-6AI-4V by Laser Cladding
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The recent development of bio-ceramic material is being studied in various bio-material
engineering field. There are lots of technical difficulties because manufacturing or bonding
technique are required bio-friendliness, cleanliness and persistence. Zirconia ceramic powder is
cladded on Ti-6Al-4V metallurgically by laser cladding processing. Laser cladding system with
powder feeding delivery is designed and manufactured for optimum processing condition.
Increasing of manufacturing speed and good quality of clad layer are achieved by application of
preheating of substrate before laser cladding. The thin dilution and good clad layer on the
substrate are obtained for applications of bio-materials such as the dental materials and the

articutated joints of human body.
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Fig. 1 Laser cladding layer
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Fig. 2 Diagram of laser cladding system

Table 1 Mechanical properties of laser cladding materials

Ti-6Al-4V | ZrOy+3mol%Y,0;
Elastic modulus (GPa) 110 201
Strength (GPa) 970 2000
Hardness (Hv) 1250 1200
Melting point(°C) 1660 2700
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Table 2 Experimental conditions of laser power, feed rate
and powder feeding rate

condition unitA_J
Laser power 0.6,12,1.6 kW
feed rate 4,812 mm/s
powder feeding 35 g/min
tz:;;:f;grge 100, 300, 500, 700 T
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Table 3 Clad width and height according to energy input
Energy input Clad Width Clad Height
(kW-s/mm) {mm) {mm)
0.1 2.0 0.9
0.15 2.5 2.3
0.2 3.0 2.2
0.3 2.8 34
0.4 3.1 3.8

(Powder feeding =35g/min)
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Fig. 3 Cladding surface in laser power 1.6kW, feed rate
4mm/s (energy input 0.4 kW.s/mm) and powder
feeding 35g/min
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Fig. 4 Pores and crack of clad layer in laser power 1.6kW,
feed rate 4mm/s (energy input 0.4kW.s/mm) and
powder feeding 35g/min
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Fig. 5 Melting time according to preheating temperature
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Fig. 6 Dilution depth according to preheating temperature
in laser power 1.2kW and feed rate 8mm/s (energy
input 0.15 kW.s/mm)
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Fig. 7 Microhardness profile of laser-clad in laser power
1.2kW and feed rate 8mm/s (energy input 0.15
kW.s/mm)
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Fig. 8 Clad boundaries in laser power 1.2kW, feed rate
4mm/s (energy input 0.3 kW.s/mm), powder
feeding 35g/min and preheating temperature of (a)
3007C, (b) 500C
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Table 4 Surface of clad layer according to powder size

Size (um) Top Cross-section

0.3

0.8

1.5
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