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Abstract As a new composite spraying technology combining the advantages of laser and cold spray, supersonic
laser deposition (SLD) is able to deposit materials which are difficult or impossible to deposit by cold spray
technique alone. Ni60 coatings are successfully fabricated on the surface of medium carbon steel by SLD. The
deposition efficiency, bonding mechanism, microstructure, composition and micro—hardness are characterized by
scanning electron microscope (SEM), energy dispersive spectrometer (EDS), X-ray diffraction (XRD) and micro—
hardness tester, respectively. The results show that the thickness of deposited layer significantly increases with
the rising of deposition temperature, the spherical indentation on surface decreases. Compared with Ni60 particles,
the Ni60 deposited coating preserves the status of solid—state deposition, and has the same microstructure and phase
with powder. The bonding mechanism is mainly mechanical interlocking and metallurgical bonding under laser
irradiation. Average micro—hardness of the deposited coating is 867 Hv0.3, which is 8%~10% higher than that of the
original powder due to cold hardening.
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Fig.1 Microscopic image of Ni60 powder
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Table 1 Chemical composition of Ni60 powder

Element C Cr Si B Fe Ni
Content (mass fraction) /% 0.5 18 4.5 3.0 15.0 Bal.
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Fig.2 Schematic diagram of SLD system
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Fig.3 Surface and cross—section SEM image of SLD-Ni60 coatings at different deposition temperatures. (al)(a2) 960 °C;
(b1)(b2) 980 C; (c1)(c2) 1000 °C; (d1)(d2) 1020 C; (el)(e2) 1040 C
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Fig.4 Variation in Ni60 coating thickness with deposition temperature

3.2 REEMBELSHEHIH
3.2.1 kB BB 5

& 5(a) 2 JE 4R Ni60 A3 A R (14 2 f 20 27, T 5(b) 2 7E 1040 °CHY LA FE T il &5 19 48 2 3 OB TR Ni60
WIAM AL, W E S TTLUE TR E 09 0 2 SURE IR A AR JURLAR ML, JE T AL Y R R P A U1
IX 5V Y T B R [ AR T AR A R A AR AT, IR IR OO TR R [ AF BE 5 7E N 2R IR R R R A LB AL R
o UKL A A IVEAR S DRI TR J2 o e Ak, NIE S(b) AT LAB S 7 11, U J2 o 5 8 A8 T8 1 AT DA SR AR JE Y BR
R JEUGE Ay A SR [) s 7 FURE 22 18] H B0 Ak A0 3% A 2 20, 33X 2 bl T 00 in B i N6 TR 14 2 T AU, O
1) Ni60 UKL 2% 1 76 Bl J5 (1948 20 5 B2 b O sORL R 20 2 . 33 i U 2 11 1) SRS A B T 0 )2 v JBURL 22 (R 1R
GG P IR PR UKL (B) 1 45 A T DL CEUE R

5 (a) I A Ni6O #5 A JBUkE 5 & i 21 235 (b) 8 35 o G VTR Ni60 ¥ 2 A9 I Sl ZH 47
Fig.5 Microstructures of (a) Ni60 powder and (b) Ni60 coating deposited by SLD
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Fig.6 XRD patterns of SLD-deposited Ni60 coating and Ni60 feedstock
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