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Abstract The Fel06+5% Ni/WC composite coatings are prepared on the 304 stainless steel surfaces by the rotating
magnetic field assisted laser deposition technique, and the changes of their macro-morphologies, microstructures,
microhardness, and friction and wear properties under different magnetic field rotating speeds are investigated. The
results show that, the rotating magnetic field has a small effect on the surface roughness of the deposition layer
when the magnetic field strength is 70 mT and the magnetic field rotating speed is 100-400 remin '. With the
further increase of the magnetic field rotating speed, the surface roughness of the deposition layer gradually
decreases, the melt width increases, and the wetting angle gradually decreases, which indicates the surface quality is
obviously improved. In addition, the microhardness of the deposition layer gradually increases with the increase of

', the average hardness

the magnetic field rotating speed. When the magnetic field rotational speed is 600 r*min
microhardness of the deposition layer reaches 825 HV, which is about 1.178 times that of the magnetic field free
deposition layer. Simultaneously, the wear quality of the deposition layer gradually decreases, and the minimum
average weight loss is only 2.2 mg, which is 1.33 times higher than that of the magnetic field free deposition layer.
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Table 1  Chemical compositions of 304 stainless steel (mass fraction, %)
Element C Si Mn Cr Ni S P N Fe
Content <0.08 <1.0 <2.0 18.0-20.0  8.0-10.0 <0.03 <.0.035 <0.1 Bal.
# 2 FelO6 B3R 45 4 (5 i 5351 %6)
Table 2 Chemical compositions of Fel06 powder (mass fraction, %)
Element C Si Mn B Cr Ni Mo w \% Fe
Content 0.6 0.75 0.2 0.6 9.6 0.8 3.0 3.0 1.0 Bal.
# 3 NI/WCHBAR M LA B 7 5. 000
Table 3 Chemical compositions of Ni /WC powder (mass fraction, %)
Element C B Fe Cr w Ni
Content 1.5-3.0 1.5-3.5 1.0-4.0 <14 8.0-12.0 5.62 Bal
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Fig. 2 Schematic of magnetic field distribution. (a) Magnetic induction line distribution;

(b) magnetic field distribution within workpiece
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Fig. 4 Schematic of wetting angle measurement method
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Fig. 5 Surface morphologies of deposition layers under

different magnetic field rotating speeds
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Fig. 9 Cross-sectional micro-morphology of deposition layer under magnetic field free condition
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Fig. 10 Cross-sectional micro-morphologies of deposition layers under different magnetic field rotating speeds.
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Fig. 12 Element scanning map of deposition layer. (a) Morphology by SEM; (b) line scanning map of Fe and W elements;

(c¢) area scanning map of W element

HB LA S AT B B B K S T AR E A W
JCR MY AFTE . P, 38 KW 37 e sl A2 {1 A 5T AH
WC B e i o3 Ak, — 3843 4 i i C F W 433 5
WA 42 JE TR A B 255 12 BOG AR T B OB Y
BT 4 AH I — 50 20 1 C S AEDTRR)Z B B
() 3k B e BT O AR R R TS A WC R
3.4 MALEFHE

TCHE S 46 41 DURR 2 A8 AT 1% 41 4 PR B 0% A0

10 pm

13 fizs . AT LAA W SRz TR = B m b ARy
I 20 /ISl DX DT AR T R T S A O 2 L HE
A BRI B DX, 7 B 18 0 7 P DUARZ R kR
B HE A R AT ¥ 0 R R JEE A /0 o AR R B 2R R
I ] 54 A AL R AR TRt AR R & 5 DORRUZ Apas
DA 5 R ) e U XS v 03 T RIS JEE R, T 3 LR
AR A AR B AL IR 5 DORRUR TS 5 oh Bt s SR
S, Ve A HE FB L i R, 2H R 32 R B
Jo A A i

10 pm

B 13 Ty % F T DLBUZ BB A L BETE AR . () B3 s (b) P AR

Fig. 13 Cross-sectional morphologies of deposition layer under magnetic field free condition by SEM.
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