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Microstructure and properties of Zr/ FeCS B layers produced by laser cladding
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Abgtract : Fe-based composte layers reinforced by in stu ZrC particles were formed by laser overlapping and snge
cdadding usng preplaced FeCSB dloy powders on a medium carbon sted matrix. The morphologies, microstructures,
interface structure and the distribution of the ZrC particlesin the clad layers were observed with optica microsoopy fied
emisdon eectric scanning microsoopy (FEEM) . The microstructure of ZrGreinforced Fe-based conposte layers is the
typical Y augtenite dendrite and celular distributed on the eutectic substrate. The energy dispersve ectroscopy (EDS)
analys s shows the reinforcements are in stu(synthes s carbides which main compostionsconss of transtion ements Zr ,
Mo and carbon. The compound carbide particles distributed within dendrite and interdendritic regionswith 1. 96 %,2.2 %

3. 84 % volume fractions for sngle and overlgpping layers repectively. The martenste tranformation went with the
rgpid cooling proceses d . The Fe-based composte layers are dense and free of cracks with a good metdlurgical bonding
between the layer and substrate. The microhardness values across layer cross section vary between 800HV. 2
1100HVo. 5.
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Table 1 Procesing parametersof the overlapping cladding experiments , ,
processes 1 2 3 4 s 2

scanning eed vd (mm-s™ %) 5 58 6.5 6.5
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Table 2 The andysdsresutsof dloy dements by EDS
C Z Ni G Mo S Fe
mean compostion  3.17 1.16 3.19 0.41 1.44 2.1188.52
partide 6.5445.531.71 0.00 6.08 2.1038.04
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Metdlogragphic microstructure of different tracks under the
overlgpping experimenta condition

a- metdlographic microstructure of the zonein thefirgt track
near the interface b - metdlographic microstructure of the
overlapping zone between the third track and the fourth track
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FEEM micrographsof sngle track under the overlapping experi-
menta condition( vs=5mnv s

a- FEEM micrographs near the top zone of thefirst track

b- FEEM micrographs near the interface of the first track
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Fig.7 FEEM micrographsof sngletrack under the overlapping experi-

mentd condition(vs=6.5mm/ g
a- FEEM micrographs near the top zone of the fourth track
b- FEEM microgrgphs near the interface of the fourth track
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