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ABSTRACT  An exploratory study was carried out on multicomponent Fe-based alloy surface
amorphization by laser clad using a high energy CO, laser. A novel Fe-based thick amorphous-alloy
(a—alloy) coating, with 1.2 mm maximum thickness, was synthesized for the first time. The nature of
the formation of the Fes7CogNigZr1¢Si4B;3 a—alloy was studied using OM, EDS, XRD, TEM, HRTEM
and DSC. It was seen that the cooling rate during laser clad is high enough to suppress the epitaxial
growth of dendrites in the coating and to form an a-alloy. Both values of supercooled liquid region,
AT, and reduced glass transition temperature, T, /T, increased with the distance away from the top
surface of the layer and the maximum values are 67 K and 0.67, respectively, which show the high
thermal stability of the supercooled liquid. The a-alloy coating reveals high hardness of maximum
value HV 1120 and superior corrosion resistance.
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Fig.1 Distribution curves of elements in laser cladded
Feg7CosNigZripSizgBys layer along the coating
depth using EDS
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Fig.2 Optical morphologies of showing FesrCogNia-
Zr0SigB1y layer structure (C: coating; HAZ:
heat-affected zone; S: substrate)
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(b} locally magnifiedi image of Fig.2a
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Fig.3 XRD spectrum of the laser cladded Fey7CogNig-

Zr;08i4B;3 coating showing the amorphous struc-
ture
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Fig.d4 Bright—field TEM image and EDP of cladded layer
showing amorphous structure
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Fig.5 DSC curve of the coating
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Table 1 DSC results measured at different depths of the
coating

Db T, T AT o T/ Tin
mm K K K K

0.2 825 892 67 1231 0.87
0.4 821 883 62 1303 0.63
06 820 879 59 1390 0.59

1) D: distance from the top surfece of the coating
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Fig.8 Hardness distribution in the coatling
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