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Laser cladding Fe-based alloy coating for strengthening H13 hot work die steel

JIANG Gaogiang, CUI Chengyun, WEI Lizhen, CUI Xigui

(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; To solve the problem of H13 hot work die steel failure caused by the corrosion of mold release agent
during forging and hot extrusion processes, laser cladding was introduced to investigate the comprehensive
performance of Fe-based alloy powders for strengthening H13 steel. The effects of scanning speed, overlap
rate, and the number of layers on the phase composition and microstructure of coating were studied, and the
changes in the microhardness and corrosion resistance of coating were analyzed. Results showed that the
coating was mainly composed of a—-Fe, y-Fe, M,;C,, and M,C;. At high scanning speed, y—Fe could not be
completely converted into a—Fe, but the delayed solidification effect of high overlap rate promoted the
conversion of y — Fe. The weakened diffraction peaks of the second coating layer were due to the diffusion of a
small number of matrix elements, leading to the reduction of carbides. The main alloy elements Fe and Cr,
Si, Mo, C alternately increased and decreased in the grains and grain boundaries, attributed to the deposition
of Cr, Si, Mo, and C to grain boundaries. Compared to the substrate, the microhardness of the coatings were
obviously improved, and the improvement rates were 197. 7% , 204. 5% , 68. 2% , and 145. 5% . High
scanning speed had less impact on the corrosion resistance behavior, while high overlap rate and multi-layer

cladding had positive significance.
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Table 1 Elemental concentration at the regionin fig.4(h) (wt. %)

Area Fe K CrK CK Mo L Si K
A 79. 88 16. 37 2.22 0.74 0.78
B 83.04 13.90 2.06 0.33 0.67
c 74.96 18.14 4.47 1.56 0.87
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Table 2 Results of potential kinetic polarization test

BEH, Ewu/V  log (I,/(A - em™2))
HI3 #3844k -0.548 0 1.367 x 1073
12 +10 mm/s +25% -0.319 4 2.751 x10 73
12 +15 mm/s +25% -0.3150 2.655 x10 73
1 2 +15 mm/s +50% -0.3853 6.818 x10 ¢
2 2 +15 mm/s +50% -0.4105 3.358 x10 ~°
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