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Microstructure and Properties of Laser Alloying on the Surface of P20 Die Steel
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Abstract: The experiments of laser alloying on the surface of P20 mold steel were conducted. The micro-
structure and properties of laser alloying specimens were studied. The research shows that laser alloying layer
has better properties such as superfine crystals, deeper layer, and good metallurgical bonding with matrix.
The hardness of the alloying zone was between 635 HV, , and 699 HV, ,, and hardness of the heat affected
zone was between 441 HV, , and 474 HV, ,. The anti—abrasive performance of alloying specimen increased by
35% more than that of P20 steel. The mold useful life may significantly increase by using laser alloying on the

surface of mold.
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Table 1 Chemical composition of P20 steel (w/% )

Element C Cr Si Mn Mo Cu Fe

w/% 0.35 1.67 0.58 0.95 0.39 0.06 Bal

R2LAEMEAMTERD (RENH/ %)
Table 2 Chemical composition of alloy powder (w/% )

Element C Cr Ni Si Mo B Fe

w/% <1.5 15 12 4.5 5 3 Bal.
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(a) Full view of cross section (b) Alloying zone (¢) Transition zone (d) Phase—change hardned zone (heat affected zone)
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Fig. 1 Microstructure of laser alloying specimen
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Fig. 2 Microhardness curves of laser alloying specimen
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Fig. 3 Abrasion comparison curves
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