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Table 1 Laser re-melting conditions of the amorphous alloy

Laser power Holding time Diameter of spot size

Entry

/W /s /mm
No.1 200 0.5 0.3
No.2 200 0.1 0.3
No.3 200 0.08 0.3
No.4 200 0.06 0.3
No.5 200 0.04 0.3
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Fig.1 Metallographic structure of the amorphous alloy with re-melting time of 0.5 s
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Fig.2  Metallographic structure of the amorphous alloy with

re-melting time of 0.1 s
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Fig.3  Metallographic structure of the amorphous alloy with

re-melting time of 0.08 s
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Fig.4  Metallographic structure of the amorphous alloy with

re-melting time of 0.06 s
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Fig.5 Metallographic structure of the amorphous alloy with

re-melting time of 0.04 s
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Fig.6 Relationship between crystallization start (CS) diagram
and the temperature profile at the HAZ/parent alloy
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Fig.7 Temperature profile of the amorphous alloy with
re-melting time of 0.5 s
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Research on Crystallization Start Diagram for Amorphous Alloy
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Abstract: A fixed laser spot heat source, which can heat and cool amorphous alloys at a high rate, was used to re-melt the amorphous

alloy ZrsgCuysAl;7. The analysis of crystallization characteristics indicates that the heated-affected zone (HAZ) is liable to crystallize more

easily than the molten zone (MZ), and at the boundary between the HAZ and the parent alloy there is a critical state between crystalline

and amorphous state. Crystallization start diagram should be tangent with the thermal cycle of the critical location. Accordingly, the

crystallization start diagram for amorphous alloy ZrssCussAl;; at high heating and cooling rate was determined with tangential points of

the numerical simulated thermal cycles at the boundaries under different re-melting conditions.

Key words: amorphous alloy; crystallization start diagram; fixed laser spot heat source; numerical simulation
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