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Abstract; To fulfill the demand of surface hardness of remanufacturing various backup rolls, iron
based alloy powder mixed with pure nickel powder were cladded on the surface of Cr5 backup
steel by laser. The effect of Ni content on microstructure and properties was investigated. The
results showed that the microstructure in all laser cladding layers was fishbone-like and net-like
dendrites. The alloy composition of the cladding layers could be accurately controlled by the
amount of pure nickel powder. With increasing nickel content, the austenite phase in the layer
significantly increased, whereas the hardness of the layer drastically decreased. Wear resistance of
cladding layer was better than traditional quenching work layer with similar hardness. The
hardness of the cladding layer from the powder mixed with 8% pure nickel powder was about
500 HV, which could fulfill the demand of remanufacturing Cr5 backup rolls.
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Table 1 Composition of the alloy powders
(mass fraction) %
W5 Ni Cr Si B C Fe
Bl 400 1440 0.96 0.96 0.10 A&
B2 6.00 14.10 0.94 0.94 0.09 R
B3 8.00 13.80 0.92 0.92 0.09 Hm@

B4 10.00 13.50 0.90 0.90 0.09 &RE
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Fig. 1 Cross-sectional SEM microstructure of cladding
layers

(a)—B1; (b)—B2; (¢)—B3; (d)—B4.
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Table 2 Results of EDS component analysis
(mass fraction) %

ETRE Fe Cr Ni Si C

P1 83.24 11.27 4.23 1.12 0.14
P2 78.22  16.29 4.09 0. 87 0.53
P3 82.13  10.12 6.31 1.29 0.15
P4 77.23  15.51 5.87 0.77 0.62
P5 80. 56 9.21 9.15 0. 89 0.19
P6 74.31 17.35 7.12 0.67 0.55
pP7 71.59 7.93 13.26 1. 05 0.17

P8 71.74  19.24 7.55 0. 81 0. 66
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Fig. 2 Results of XRD analysis
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Fig. 3 Cross-sectional hardness of cladding layers
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