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Abstract: Ultra high strength low alloy steel 30CrMnSiNi2A is widely used in the field of aviation equipment. In the pro-
cess of long-term service, it often faces the problem of performance degradation caused by damage and wear, which seri-
ously affects the safe service of aviation equipment. In order to meet or exceed the original service performance require-
ments and improve service life, laser cladding technology was used to prepare 0.3 mm thick ultra-high strength high alloy
steel AF1410 and stainless steel 1Cr15Ni4Mo3N cladding layers on the surface of 30CrMnSiNi2A substrate respectively.
The microstructure, elastic modulus, microhardness and friction and wear properties of the two different cladding layers
were characterized and analyzed. The metallurgical bond between the clad layer and the substrate was observed for both
powders, with the AF1410 clad layer being more dense and free of significant porosity. Compared to the clad layer
1Cr15Ni4Mo3N and the matrix 30CrMnSiNi2A, the clad layer AF1410 has higher microhardness and elastic modulus, and
better frictional wear properties; the wear mechanisms of all three are mainly abrasive and oxidative wear. The research
work will provide theoretical guidance for the application of laser preparation of wear-resistant coating on ultra-high

strength low alloy steel 30CrMnSiNi2A.
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Fig.1 Morphology of experimental materials
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®1 BERESEEMROUZRS (RESH, %)

Table 1 Chemical composition of the matrix and cladding materials(wt. %)

S C Si P Mo N Cr Ni Mn Co
30CrMnSiNi2A 0.11~0.16 <0.7 <0.03  23~2.8 0.05~0.10 14~15.5 4.0~5.0 — —
1Cr15Ni4Mo3N 0.09~0.14 0.10~0.93 — 2227 0.03~0.08 13.2~152 4.1~53 0.47~0.98 —

AF1410 0.13~0.17 0.15-0.2 — 0.9-1.1 0.05~0.10 1.8~2.2 9.5~10.5 — 13.5~14.5
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Fig.2 Laser cladding equipment
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Table 2 Main process parameters of laser cladding

WOt P R P AR SIS
PIW v/(m-s™) @/mm v/(g-min™) Q/(L-h™)
1200 0.01 2 8 400
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Fig.3 Wear specimen and principle of friction wear tester
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Fig. 4 Metallographic structure of matrix and cladding layer
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Fig. 5 XRD patterns of cladding layers AF1410 and 1Cr15Ni4Mo3N
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Fig. 6 Nanoindentation load displacement curve of cladding layer

and substrate
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Table 3 Elastic modulus and micro-hardness of matrix and

cladding layer

HEIRRIEHEZE RS E/GPa WY H/GPa HIE

30CrMnSiNi2A 260 75 0.028 8
AF1410 277 83 0.0299

1Cr15Ni4Mo3N 254 6.3 0.024 8
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Fig. 7 Friction coefficient between matrix and cladding layer
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Fig. 8 Friction and wear morphology of cladding layer and substrate
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Table 4 Mechanical properties of cladding layer
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