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Abstract; In order to solve the problem of poor wettability between the zirconia toughened alumina (ZTA) particles and the iron matrix
during the preparation of ZTA particles reinforced iron matrix composite, the surface of ZTA particles is plated with Ni-TiB, coating.
The Ni-TiB, coating is prepared by the two-step method of electroless nickel plating and Ni-TiB, electroplating. Firstly, the nickel
coating is electroless plated on the surface of ZTA particles to obtain conductive ZTA@ Ni particles, and then the uniform Ni-TiB,
composite coating is electroplated on the surface of ZTA@ Ni particles. The phases of ZTA, ZTA@ Ni and ZTA@ Ni-TiB, particles were
analyzed by X-ray diffraction (XRD). In addition, the macro and micro morphologies of ZTA, ZTA@ Ni and ZTA@ Ni-TiB, particles
are observed by digital camera and scanning electron microscope ( SEM ). Moreover, the element contents in Ni-TiB, coating are
investigated by energy disperse spectroscopy ( EDS). The effects of TiB, powder concentration, choline chloride glycol ( ChCI-EG)
concentration and deposition voltage in the electroplating bath on the composition and surface morphology of Ni-TiB, composite coating
are studied, respectively. When the TiB, pouder doping concentration is 6 g/L, the ChCl-EG concentration is 9 g/L and the deposition
voltage is 1. 8 V, the flat and uniform coating without pores is obtained, and the weight percentage of TiB, in the coating can reach
58.22%-64.79%.
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Table 1 Chemical composition of the electroless nickel

plating bath and operating parameters

Compositions Experimental conditions

NiSO, -6H,0/(g-L™") 55
NaH, PO, -H,0/(g-L") 27
C¢H;sNa; 0, 2H,0/(g-1.7") 33
H;BO,/(g-L™") 17
ChCI-EG/(g-L™") 40

ZTA particles/(g-L™") 20
Rotary stirring/ (r-min~") 150
Temperature/K 338

pH 10
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Table 2 Chemical composition of the electroplate Ni/TiB,

plating bath and operating parameters

Compositions Experimental conditions

NiSO, -6H,0/(g-L™") 190
H;BO,/(g-L7") 20
TiB,/(g-L™") 2~10

ChCI-EG/(g-L™") 6~12
ZTA@Ni/(g-L™") 10
Rotary stirring/ (r+min~") 400
Deposition voltage/V 1.6~2.0
Temperature/K 323
Power
| |
L |
Rubber plug
Stainless
steel wire
Cathode
- | .
ZTAGN: Anode (Ni)
Silicone oil -, | Plating bath

Stir bar

K2 i ERER

Fig.2  Schematic diagram of electroplating setup
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Fig. 8 Surface morphologies of ZTA@ Ni-TiB, under different deposition voltage ( Cgyeppc =9 g/L,Cyypn =6 g/L)
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