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Fig.1 Schematic diagram of erosion-corrosion test
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Fig.6 Polarization curves of alloying layer A, B, C and 316L
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Table 1 Electrochemical parameters obtained from

polarization curves in Fig. 6

316L
. Alloying  Alloying Alloying
Samples stainless
layer A layer B layer C

steel
Econ/mV -970 -732 -116 —884
E,/mV 147 730 — 820
ip/uA-cm™ 17.78 9.22 — 11.48
fcor/ LA-cm™ 11.17 7.55 10.56 6.94
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Table 2 Fitted results for electrochemical impedance
spectroscopy (EIS) in 3.5% NaCl solution

Samples stain3le1s65Lsteel ?alll;)e};i/r;g [T;lyoe};igg [Tzilyoe};il(lig
Re/kQ-cm™ 4.139 228.2 16.55 2732
Yo/pQ ' -em™?s" 58.48 36.21 61.19 30.47
n 0.877 0914 0.827 0.912

WiQ-cm*s?  0.00124 — — —

RyQ-cm’ 7.298 7.711 5939 7.691
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Fig.10 Mass loss of samples measured in erosion-corrosion test
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Fig.11 Micrographs of worn surface of 316L stainless steel (a, b), alloying layer A (¢, d), alloying layer B (e, f), alloying layer C

(g, h) in erosion-corrosion test: (a, ¢, e, g)5 h; (b, d, f, h) 20 h
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Table 3 Hardness variation of measured materials before

and after dry wear test

Hardness (before wear Hardness (after
Samples

test)/MPa wear test)/MPa
316L stainless steel 2350 3360
Alloying layer A 3680 4780
Alloying layer B 3110 4680
Alloying layer C 2020 2950
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Microstructure, Corrosion and Erosion-Corrosion Properties of Ni Based Composite
Alloying Layer

Xu Jiang', Zhuo Chengzhi', Han Dezhong?, Liu Linlin'
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
(2. Nanjing Soar New Material Technology Company, Nanjing 210061, China)

Abstract: Two kinds of nanoparticles reinforced with Ni-based composite alloying layer were prepared by double glow plasma alloying on
AISI 316L stainless steel surface, where Ni/amorphous nano-SiO, and nano-SiC were firstly predeposited by brush plating. The
microstructure of the two kinds of nanoparticles was investigated by XRD, SEM and TEM. Their corrosion resistance and
erosion-corrosion resistance were analyzed by Tafel Plot, electrochemical impedance spectroscopy (EIS) and erosion-corrosion tests. The
results indicate that under the alloying temperature (1000 °C) condition, the amorphous nano-SiO, particles still kept the amorphous
structure, whereas the nano-SiC particles was decomposed and Ni and Cr reacted with SiC to form CresNiy sSi and Cry3Ce. The corrosion
test results indicate that the alloying layer reinforced by amorphous nano-SiO, particles display passivation, and the pitting potential (E,)
and passive current (i,) are slightly smaller than that of single alloying layer, whereas the Ni-based alloying layer reinforced by nano-SiC
particles is active in 3.5% NaCl solution (mass fraction, similarly hereinafter). The results of impedance spectroscopy of measured
samples show that the Nyquist plots of Ni-based alloying layers consisted of single capacitance arc. Compared with the single alloying
layer, the capacitance arc of the amorphous nano-SiO, particles reinforced by Ni-based composite alloying layer is slightly decreased. The
capacitance arc of alloying layer reinforced by nano-SiC particle is lower than that of the single alloying layer and nano-SiO, particles
reinforced by Ni-based composite alloying layer, but still higher than that of 316L substrate. The erosion-corrosion results indicate that the
alloying layer reinforced by amorphous nano-SiO, particles show the highest erosive-corrosive resistance of the three alloying layers,
while the 316L stainless steel is the worst.
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