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Table 1 Experimental parameters and eutectic spacings

Scanning velocities (mm/s) 8 14 17 19
Power densities (10‘ W /cm?) 1.28 1. 45 1. 44 1. 46 1. 59 1. 63 1.62
Temperature rates T (10' K/s) 1.58 3.10 3.10 *3.10 3.10 3.91 4. 47
Temperature gradients ¢ (X 10'K/em) 1. 98 2.20 2.20 2.20 2.20 2.30 2.35
Eutectic spacing S,A (nm) 300410 198438 16617 20719 198416 214417 216+12
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Fig. | Scanning electron micrograph of mcrostructure (a) and curves obtained

by an electron microprobe analyser at boundary (b)

Fig. 2 Scanning electron micrographs of boundary (a) , transitive zone (4) and central zone (c)
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Fig. 3 Scanning electron micrographs at different scanning velocities

(a) v=8mm/s; (3) v =14 mm/s; (¢) v = 17 mm/s; (d) v = 19 mm/s
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Laser Surface Treatment of Hypereutectic Al-Si Alloy
with Coupled Eutectic Growth
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Abstract Hypereutectic Al- 18Si alloy is remelted and solidified rapidly with a 2 kW
CO; CW laser under different power densities and scanning velocities. The microstructures in
the treated zone are analysed with SEM and an. electron microprobe analyser. From the
analysis of experimental results and the coupled zone computed for the f-nf system of Al-Si
alloy with a nonequilibrium theory, it is shown that if the conditions of solidification
determined by power density and scanning velocity are-established in the central part of the
coupled zone, a full eutectic structure with an eutectic spacing below 200 nm can be
obtained using laser surface treatment for hypereutectic Al-Si alloy
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