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Abstract: A 316L-Al,0, coating with an introduction of Si was prepared on the surface of 40Cr steel bar by
ultra-high-speed laser cladding. Effects of Si on the microstructure, microhardness, wear resistance and corrosion
resistance of the coating were investigated by means of optical microscope, scanning electron microscope, microhardness
tester, friction and wear testers, electrochemical workstation among others. The results show that the 316L-Al, 0, coating
is mainly composed of austenite and Al,0;. And an addition of Si refines the grain size and also leads to the generation
of FeSi intermetallic compounds in the coating, which increases the coating hardness by 18.97%. It is found that the
Si-containing 316L.-Al,0, coating exhibits improved wear resistance and corrosion resistance, and its wear volume and
self-corrosion current density are 19.1X 107> mm” and 6.93 % 10™® A/cm”, respectively.
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Table 1 Chemical composition of 316L powder %
Cr Ni Mo B Si Fe
18.0 10.5 2.0 0.8 0.5 it

x2 BEMABRSER(RESH)
Table 2 Composition of cladding powder

BRI R A4 PR BT AL
316L-Al,0, 316L+8%Al,0,
316L-Al,0,-2Si 316L+8%Al, 0, +2%Si
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Fig.1 XRD patterns of coatings

22 BREMUAER
EENBHALS B mE 2 Fras, mE 2 77H,

316L-AL O, 2 HE L T R RHEIR 5 RIRE 8, 3 LI



551

e, 4 R PERE 3161-A1,0, 4 2 U8 = OGS 7 M A SUPEREF ST 165

Eic I T 8 2 38 3161-A1,0,-28i RJE T
SO, B AR 7 b AR RIS e A8 S /N A
Bl FROSCHRT 9] R, B0 IA # 316L-A1, 0,
VR 2 R R AR IR RSR[5 S0
TR RS A2 R I 3N 52 B BHAS , JCIk A TR AR 1M
RATEREFI TSR TR, B Si 5, & & WA
SR TEBOCVE T T A 5 ik SIS AIRES o T
TERE R s e

Erm Ermy

(a) 316L-AL,0,; (b) 316L-Al,0,-2Si
B2 RERMALREH

Fig.2  Microstructures of coatings
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Fig.3 SEM images of coatings
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Table 3 EDS analysis of different points of coatings %

V7 45 Fe Cr Ni Mo Al Si 0
1 85.63 8.07 417  0.67 041  0.48  0.57
2 78.56 11.78 577  2.07 032  0.66  0.84
3 68.56 18.48 10.34  1.12 049  0.80  0.20
4 66.43 18.08 1130 215 027 155 022
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Fig.4 Microhardness distribution of cross-section of coatings
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Fig.5 2D contour of coating abrasion
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Table 4 Wear depth and volume of coatings

WIAA R IR /pm ARBUER A/ (1077 mm?)
316L-A1,0, 7.18 24.2
316L-Al,0,-2Si 5.24 19.1

WRIZEBRAEARIESE 6 iR, 316L-Al,0,
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Fig.6 Wear morphology of coatings
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Fig.7 Polarization curve of coatings
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Table 5  Fitting results of polarization curve

WEAE HEMABNE,,/V EEMRET L, /(A - em™)
3161.-Al, 0, -0.51 7.15% 1076
3161.-Al,0,-2Si -0.48 6.93x107%

Pl 8 ik 2 1 F Ak 2E BT B SRR R 1, A
Kl 8(a) AT LLA Y, 316L-A1,0,-28i & 2 B AP 4R
e 316L-ALO, WRZEMAEIIERE L, HhiERS
i i S AEAH G AR R, S A T o ) B
KU Si B bA BT T 316L-A1,0, IR)Z M
PEo FRRIE 8(b) Iz 1) 45 A% r, B Wk 45 1) B Bt B4
HEAT LG, AL A BELT 1S 7E S5 20 H B P A 4L 1 An
6 iR, FERCAEE T R, A E AR, CPEL
TEARA TG 388 4 45 20 Fi, 66 T T A9 i A A0 J2 S B
HLAL2E I BEBTAT R, R, MR AR JTF CPEL 1) Ha fnf %
FEHLBH, SR 2 P i PR S R . K 6
ALHL AHEE T 316L-AL O IR 2, T SilR Z W AT i 5

(a) 800 )

——316L-ALO,

—=— 316L-ALLO-2Si 3.5%NaCI i =
o 600
(] -
2 400 CPE1
N 200}

0 1 1
0 600 1200 1800

Z /(Q:cm?)
(a) Nyquist [ (b) SF55H B& &
8 WEBNFMEHERENEKE
Fig.8 Electrochemical impedance spectra and equivalent circuit

of coatings
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Table 6 Fitting result of electrochemical impedance spectroscopy

in equivalent circuits

R./ CPEl/ R/
BRI : _ _ !
R (Q_sz) (s"'Ql'sz) n (Q~cm2)
316L-Al, 0, 7.510 4.7%x10™ 0.674 1183
316L-AL,0,-2Si  9.313 43%x10™* 0.735 1743
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