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Effect of scanning speed on microstructure and properties of
300M steel cladding C276 coating
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Abstract: In order to improve the corrosion resistance of the surface of 300M ultra-high strength steel, four sets
of coating samples with scanning speeds of 5 mm/s, 8§ mm/s, 11 mm/s and 14 mm/s were prepared on the surface
of 300M steel by laser cladding technology. The specimen was characterized by optical microscope, scanning
electron microscope, X-ray diffractometer, EDS energy dispersive spectrometer, microhardness tester, friction and
wear machine and electrochemical workstation instrument, respectively, to characterize the macroscopic
morphology, microstructure, phase composition, element distribution, hardness properties, friction and wear
properties and corrosion resistance of the coating. The results show that after 300M steel is cladded with C276,
the corrosion resistance and hardness of the coating are enhanced, but the wear resistance is worse than that of the
original substrate, and the coating morphology is affected by the scanning speed. The greater the scanning speed,
the flatness tends to be flatter, and the metallic luster is gradually deepened. At the same time, the phase types of
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the coating did not change significantly under different parameters, and the main phase was Ni-Cr-Co-Mo. Under

the parameter of the scanning speed of 8 mm/s, the coating layer having the highest hardness is about 36.2%

higher than that of the matrix, and it also has better corrosion resistance and other mechanical properties.

Key words: laser cladding; = microstructure;

corrosion resistance
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Fz 1 300M $HHILZERL ST (Wt%)
Tab.1 Chemical composition of 300M steel (Wt%)

C Si Mn Cr Mo Ni P S Vv Fe

0.41 1.66 0.64 0.71 0.37 1.90 0.009 0.0013 0.008 Bal.

7 2 Hastelloy C276 FI{LER 5 (Wt%)
Tab.2 Chemical composition of Hastelloy C276 (wt%)

C Si Mn Cr Mo W Co Ni

0.0012 0.85 0.53 1558 1622 415 1.87 Bal

1.2 XEidie

S8 % F NCLT CW-1K [ & Nd: YAG #0628,
FANUC R-2000 iB/125L HUHL 2§ A A4l 43 2% (Ray-
cham RC-PGF-D), Jy J7 B &, i A [7] 49 41 33 J&8 i il
B2 4 0 S HI(S mmys), H2(8 mmys),
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(a) P=800 W, v=5 mm/s

(b) P=800 W, v=8 mm/s (c) P=800 W, v=11 mm/s
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Fig.1 Macroface topography of the coated front and cross section. (al)-(d1) Front shape; (a2)-(d2) Cross section shape
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Fig.2 XRD diffraction pattern
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Fig.4 Microscopic tissue topography of the central area of the C276 coating. (al)-(d1) Coating and substrate handover zone; (a2)-(d2) Coating in the

middle; (a3)-(d3) Coating top
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Fig.5 Microtissue topography of the C276 coating lap area. (al)-(dl) Coating and substrate handover zone; (a2)-(d2) Coating in the middle;

(a3)-(d3) Coating top
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Fig.6 Distribution diagram of EDS element. (a) EDS element distribution at the junction of coating and matrix; (b) Distribution of EDS elements at

coating lap
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Fig.8 Friction coefficient curves of 300M steel and coating
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Fig.9 Weight loss and wear rate of 300M steel and coating test piece
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Fig.10 300M steel and coating electrochemical curves. (a) Polarization

curves; (b) Nyquist graph

R 3 MUHEIMEER

Tab.3 Polarization curve fitting results

Specimen Leon/Arcm’® EeorndV
300M 8.508 E-5 —0.351
H1 1.674 E-5 —0.247
H2 1.536 E-5 —-0.221
H3 3.263 E-5 —0.265
H4 2.995 E-5 —0.272
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