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Fig.2 Optical micrograph (a) of the pure nickel borosiliconized
(950 °C/8 h) and the hardness indentation variation (b)

with distance from surface to interior (950 ‘C/8 h)
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Fig.4 XRD patterns of the pure nickel borosiliconized at 850,
900, 950 C for 2,8h
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Fig.7 SEM micrographs of the worn surface morphologies under wear conditions (sliding speed 52.3 cm/s, normal load 30 N, against GGr15): (a)

unborosiliconized pure nickel, (b) square x in Fig.7a, (c) borosiliconized pure nickel (950 ‘C/8 h), and (d) square y in Fig.7¢c
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Fig.8 Kinetics curves of cyclic oxidation at 950 °‘C during 50 h
for the pure nickel and pure nickel borosiliconized at
950 C/8h
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Microstructure and Properties of Borosiliconized Pure Nickel

Mu Dong", Hu Zhihua®, Shen Baoluo®
(1. Chengdu Technological University, Chengdu 611730, China)
(2. Sichuan University, Chengdu 610064, China)

Abstract: Borosiliconizing of 99.9% pure nickel was performed by a powder-pack method using borosiliconizing powders at 850, 900 and

950 <C for 2 and 8 h. The coated samples were characterized by Optical Microscope (OM), X-ray diffraction (XRD) and hardness tests.

The oxidation behavior of unborosiliconized and borosiliconized pure nickel was studied with the kinetics curves of cyclic oxidation. The

results show that boride (Ni,B) and silicide phases (Ni3Si, NisSi, and Ni,Si) are formed on the surface of borosiliconized pure nickel,

which are confirmed by X-ray diffraction analysis. Depending on boronizing time and temperature, the thickness of coating layer ranges

from 36 to 237 um. The hardness of the coating layer is much higher than that of pure nickel. Dry-sliding wear tests show that the wear

resistance of borosiliconized pure nickel is greater than that of pure nickel. However, the oxidation test at 950 <C indicates that

unborosiliconized sample possesses higher oxidation resistance than the borosiliconized sample.

Key words: borosiliconizing; pure nickel; hardness; wear resistance; oxidation resistance
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