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ABSTRACT: The work aims to deal with production hazards of H13 steel caused by insufficient hardness, fatigue failure and
wear damage during forging and to improve its surface properties. Self-prepared powder with Si content adjusted on the basis of

Co-06 cobalt alloy cladding powder was used as the cladding material. Metalloscope, SEM, XRD, EDS and other analytical
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tools were used to study the organization of each cladding layer; A TH701 automatic turret digital microhardness tester was used

to measure the microhardness of the cladding layer; An HT-1000 type friction wear tester was used to conduct surface friction

and wear tests of the cladding layer, to determine the effect of silicon content changes on the microstructure and mechanical

properties of the cladding layer. The results showed that the binding zone of the cladding layer with 8% and 12% Si content was

narrow and the dilution rate was low. The Fe content in the bonding zone of the cladding layer was high, and the microstructure

was amorphous. The main forms of Si elements in the coating were Fe,Si and Fe;Si, and there was a wide halo peak with amor-

phous phase characteristics. The cladding layer with 8% and 12% Si content had high hardness. The wear forms were abrasive wear

and adhesive wear. This research provides a new solution for the application of H13 hot forging die steel in forging production.
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Tab.1 Chemical compositions of H13 steel (mass fradtion, %)
C Cr v Si Mo Mn S P
0.32~0.42 4.75~5.5 0.8~1.2 0.8~1.2 1.1~1.75 0.2~0.5 0.03 0.03
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Tab.2 Chemical composition and ratio of cobalt-based
alloy powder with different Si contents (mass fradtion, %)

b Co Ni W Si B Fe Cr
Co06 44 10 5 4 3 2 32
Co06-Si4 4230 9.61 480 8 2.88 1.92 30.76
Co06-Si8  40.74 925 4.62 12 277 1.85 29.62
Co06-Sil2 39.28 8.92 4.46 16 2.67 1.78 28.57
Co06-Sil6 37.93 8.62 431 20 258 1.72 27.58
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Fig.1 Bottom micromorphologies of laser cladding layers with different Si contents
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Fig.2 Top micromorphologies of laser cladding layers with different Si contents
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Fig.3 XRD pattern of laser cladding layers with different Si contents
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Fig.6 Friction and wear test result of friction and wear curve wear rates: a) friction and wear curve; b) wear rates
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