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Abstract: Reactive cored wires were prepared with Ti-+B, C as reactive core and Al as strips. The feasibility
of preparing multi—phased ceramic coatings on the surface of 45 steel through the self-reactive arc spray tech-
nology was discussed. Composition and microstructure of the coatings were analyzed and observed by X-ray
diffraction analysis(XRD), scanning electron microscopy (SEM) and energy dispersive X —ray spectroscopy
(EDS). The main mechanical properties of the coatings were tested. It was shown that multi—phased ceramic
coatings composed of TiB,, TiB, TiC, 3Ny ;, TiN, Al;O;, and AIN can be prepared by self—reactive arc spra-
ying with the reactive cored wires. The coatings present the typical layer microstructure. The discrete second
and third phases are dispersively distributed in the continuous base phase. The binding strength between the
coating and the substrate is 18. 9 MPa. The average micro—hardness and elastic modulus of the coatings are
735.4 HV, , and 461. 4 GPa respectively. The friction coefficient is about 0. 45-0. 50, and the abrasion resist-
ance increases more than 3 times of the substrate.
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Fig. 1 XRD result of self-reactive arc sprayed coating
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Table 1 Standard enthalpy change and entropy changet'

Substance AHYm / ASfam /
(kJ » mol™) (kJ « K* « mol™)
Ti 0 0.031
Al 0 0.028
0O, 0 0. 205
N 0 0.192
B,C -71.55 0.027
TiC -184.10 0.024
TiN -337.90 0.030
TiB, -323. 80 0.028
TiO, -944.70 0. 050
AIN -318. 00 0.020
Al, O, -1675.30 0.051
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Fig. 2 SEM images of multi—phased ceramic coatings
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Fig. 3 Element area scanning results of multi—phased ceramic coatings
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Table 2 Mechanical properties of the coatings

No. 1 2 3 4 5 6 Average
Binding strength/MPa 16.9 20.6 18.1 21.2 17.7 18.9
Micro—hardness/HV, , 842.2 680. 2 608. 5 826.0 645. 6 810. 1 735.4
Elastic modulus/GPa 457.4 451.6 461. 4 450. 5 454.1 455. 6 455.1
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Fig. 4 Friction coefficient of the substrate and coatings
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