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Wear-corrosion properties of laser alloyed Mn-Al,O,
and Mn-Al,O,;-NiWC layers
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Abstract: The alloyed layers of Mn-Al,O; and Mn-Al,O;-NiWC were fabricated on 1Crl8Ni9Ti stainless steel by
laser surface alloying to improve wear-corrosion resistance of stainless steel blades. High Mn-matrix composite coatings were
in-situ fabricated which were composed of dendrites, eutectics and undissolved Al O, particles. Microstructure, wear and
corrosion behavior of both the alloyed layers were investigated by orthogonal experiments. The results show that wear
resistance is improved under all 9 sets of orthogonal parameters, while corrosion resistance is improved or decreased,
varying with parameters. Wear resistance of the alloyed layers is influenced most by the addition amount of Al, O, , followed
by scanning speed and laser power, while corrosion resistance is influenced inversely. Addition amount of Al, O, affects the
hard phase amount in the alloyed layers, determining hardness and wear resistance of the alloyed layers. Intergranular
corrosion in combination with pitting in the grains and grain boundaries are observed in both kinds of alloyed layers.
Corrosion resistance is determined by the various microstructure, phases, the unique chemical composition and corrosion
characteristic of the phases and the homogeneity of the microstructure.
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Table 1 ~ Chemical composition (mass fraction) of 1Cr18Ni9Ti austenite

stainless steel

w(Fe) w(C) w( Cr) w(Ni) w(Ti) w(Mn)

0.6781 ~0.742 <0.0012 0.17~0.19 0.08 ~0.11 0.008 =<0.02

Table 2 Processing parameters for sample 2

mass fraction scanning speed/

No. of Al 05-NiWC power/kW (mom - s-1)
2-1 0.70 1 10
22 0.70 1.5 15
2-3 0.70 2 20

24 0.70 1.5 10
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Fig.1 Wear weight loss of the substrate and alloyed layers on sample 1
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Fig.2 The diagram between wear and three process parameters of sam-

wear weight loss/mg
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Fig.3 Microstructure of sample

a,b—sample 1-5 ¢,d—sample 24
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Fig.4 The average corrosion rate between substrate and alloyed layers
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Table 3 Relative wear and corrosion resistance

No. relative wear resistance relative corrosion resistance
substrate 1 1
1-1 25 1.14
12 25 1.02
1-3 25 1.10
14 12.5 0.61
15 5 1.32
1-6 6.25 1.02
17 2.5 0.80
1-8 4.17 0.90
19 3.13 0.93
2-1 — 1.12
22 — 1.23
23 — 0.70
24 — 0.42
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Fig.5 XRD pattern of sample 1-5 after corrosion
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Fig. 6 Microstructures of sample after corrosion

a ~d—sample 1-5 e, f—sample 24
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Fig.7 Energy dispersive spectrometry pattern of the corroded surface

shown in Fig. 6d
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