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TY-2 alloy coatings, compared with the conventional laser cladding. The Fe-base TY-2 alloy coating was prepared on 27SiMn
steel substrate by high-speed laser cladding technique. The scanning electron microscope, X-ray diffractometer and
microhardness tester were used to analyze the microstructure, phase structure and mechanical properties of the high-speed laser
cladding coating and laser cladding coating. Compared with the coating of laser cladding, the coating of high-speed laser
cladding was uniformly dense, without cracks, with fewer impurities, and demonstrated a good metallurgical bonding with the
substrate. The microstructure of the laser cladding coating was composed of mainly columnar crystal, while high-speed laser
cladding coating consisted of mainly fine grain with the size of 5~10 um. The phase of high-speed laser cladding coating was
consistent with the original powder, including (Fe,Ni), Cry9FeqNig 11, Fe-Cr, etc. Whereas, the phase of laser cladding coating
differed from the original powder, and the high energy density led to the formation of CaNi;C, s intermetallic compounds. The
average hardness of high-speed laser cladding coating was 604HV 3, which is 9.4% higher than that of laser cladding coating
(543HV,3). The total energy of high-speed laser cladding is relatively low, accounting for 77.9% of the total energy of laser
cladding, and the kinetic energy carried by high-speed particles accounts for 17.7% of the total energy of high-speed laser
cladding. High-speed laser cladding can achieve high-efficiency cladding at low energy and obtain finer microstructure, more
uniform composition, and higher hardness.
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Tab.1 Composition of Fe-based TY-2 alloy

C Cr Si Ni Mo Mn Fe
0.10 17.89 0.95 2.92 0.31 0.23 Bal.
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Fig.1 Fe-based TY-2 powder: (a) Fe-based TY-2 powder morphology; (b) Fe-based powder particle size distribution
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Tab.2 Composition of 27SiMn steel substrate material
wt%
C P S Cr Si Ni Mo Mn Cu
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Tab.3 Process parameters of laser cladding

Feeding rate/(g'min™")  Scanning velocity/(mm-s™)

Rotating speed/(r-min™")

Laser power/kW  Laser spot diameter/mm

15 5

10 2.0 5
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Tab.4 Process parameters of high-speed laser cladding

N, pressure/MPa N, temperature/'C Spraying

Traverse
distance/mm rate/(mm-s™") speed/(r-min”") temperature/’C  diameter/mm

Rotating Deposited Laser spot  Laser power

/kW

1 300 20 20

10 1000 6 1.6
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Tab.5 Parameters of LC process and HSLC process
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Tab.6 Porosity, coating thickness, and HAZ thickness of
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Coating Porosity/% thickness/um thickness/um
LC 3.5 721.89 534.56
HSLC 1.2 649.91 317.76
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Tab.7 EDS analysis results of the LC claddings
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