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WARE A BB R A AL TAESEAR B AR E | Wt B e dt ik AT X A, R KRR 2%
ik E R & ey R B I Al-Fe 48, B B 5 IARH RAFHY 6 2% 6 A MR T3 n, ik BB &K,
BN LR AR e BRI AR, e A LRI Y, R, TR ER BRI 2 A 846.6 HV 5.
BT AR 449.4 um, REH 155 um, BB FERAKA 3.88x10° mm’/(N-s). K2 B B4k E AL &
X A-0.603 96 V, F D ABIREAEEA 2.3753x10° Alem?®, PRItk KAELZ] 2.5 kQ, ik £ ZIKA
0.0725 mm/a, %% REAt4 33.6%. 46 7 S355 AEFMNA @O & ALNI-TiIC-CeO, £ 44 &, TH KR
B ARG Ak, SAaReiE E A 7.5 mm/s B, MRAERAE.
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ABSTRACT: The work aims to solve the corrosion and wear of S355 offshore steel caused by the marine environment and
prepare excellent coating structure to prolong the service life. Al-Ni-TiC-CeO, composite coatings was prepared on S355 off-
shore steel by laser cladding technique and the effect of scanning speed on the microstructure and properties of the coating was
studied. Microstructure morphology of coatings was observed with scanning electron microscope and phase of the coatings was

analyzed by X-ray diffractometer. The hardness, wear resistance and corrosion resistance of coating were tested and analyzed by
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micro-hardness tester, friction and wear test machine and electrochemical workstation. The Al-Fe phase appeared in the coatings

prepared by different scanning speeds and the coating showed a good metallurgical bonding with the substrate. With the increase

of the scanning speed, the thickness of the coating gradually decreased. The microstructure of the coating was transformed from

a short rod-like structure to granular structure. The pores, cracks and coating dilution rate gradually decreased. The surface

hardness of the coating reached the maximum value of 846.6 HV,,. The minimum wear width and wear depth was 449.4 and

15.5 pm, respectively. The wear rate was reduced to a minimum of 3.88x10°® mm*/(N"s). The maximum corrosion potential of

the coating was —0.603 96 V, the minimum corrosion current density was 2.3753x10™° A/cm?, the maximum impedance can

reached 2.5 kQ, and the minimum corrosion rate of the coating was 0.0725 mm/a, which was about 33.6 percent that of the sub-

strate. Al-Ni-TiC-CeO, coatings on S355 offshore steel by laser cladding can effectively improve wear resistance and corrosion

resistance of the coatings. When the scanning speed reaches 7.5 mm/s, the performance of the coating is the best.

KEY WORDS: laser cladding; scanning speed; Al-Ni-TiC-CeO, composite coating; microstructure; property
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F1 S355 FFENMUERST
Tab.1 Chemical composition of S355 steel
wt%

C Si Mn P Cr S Ni Zr Fe
0.17 0.55 0.94 0.035 0.065 0.035 0.065 0.15 97.99

K2 HMRBEBEIZSH

Tab.2 Laser cladding process parameters

Laser  Scan speed quder Argon' £as Spot
ower/W  /(mm-s ) feeding rate/ velocity/ diam-
p (gmin™") (L-min™") teter/mm

1200 6, 7. 7.5, 8 8 15 3
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Fig.1 Morphology of cross section of coatings at different scanning speeds
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Fig.2 XRD diffraction pattern of coating by laser cladding
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Fig.3 Surface morphology of coatings at different scanning speeds
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Fig.4 Microhardness profiles of the coatings at
different scanning speeds
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Fig.5 Friction coefficients of the substrate and coatings versus time
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Fig.6 Profile of worn track on coatings
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Fig.7 Polarization curve of substrate and coatings

®3 EMARBRBUFUNESH

Tab.3 Electrochemical data of substrate and coatings

Scanning Jeor! Corrosion
speeds/(mm-s™") Econ/V (A-em™)  rate/(mm-a’!)
6.0 -0.767 51  6.8802x1077 0.1381
7.0 —0.759 79  3.3606x107 0.1269
7.5 —0.603 96 2.3753x10°° 0.0725
8.0 —0.71248 6.2741x10°® 0.0780
Substrate -0.80172 2.7706x10°° 0.2156
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Fig.8 Nyquist of substrate and coatings: a) substrate; b) coatings
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Tab.4 EIS fitting circuit data of substrate and coatings

Scanning speeds/(mm-s™)  R/(Q-cm?)  Qu/(Q'-s™-cm™) Ny Ry/(Qem?) O/(Q's™em?) N, R/(Q-cm?)
Substrate 16.26 1.069x107 0.8 685
6.0 3.427 1.734x10°° 0.7939 14.85 5.898x107* 0.6201 1000
7.0 6.08 5.452x107 0.606 29.62 5.716x107* 1 2408
7.5 10 2.278x107* 0.4502 17.24 1.007x107* 0.72 6670
8.0 10 6.756x107* 0.3457 19.93 1.027x107 0.8519 6290
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