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A Study on Mechanical Properties of Ni-P Nanocrystalline
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The effect of P content on crystal structure and mechanical property of Ni-P nano-
crystalline alloy deposit were investigated. Electrodepositions was performed in the sulfamate
bath. The content of P in Ni-P deposits gradually increased from 02 to 0.9wt.% with
increasing HiPOs concentration from 0.007M to 0.018M in the bath. The hardness of Ni-P
deposits increased with increasing P content and then reached 500VHN (Vickers hardness) at

~ Ni-0.9 wt.% P while the hardness of pure Ni deposit was 150VHN, Only Ni diffractions peaks

" such as (111), (200) were only detected in the range of 0.2wt.%P to 0.9wt %P content by
XRD analysis. The new phase was not formed by addition of phosphorus in the deposits and
phosphorus was soluted in Ni single phase. With increasing the content of phosphorus, the
intensity of (200) diffraction peak decreased, but peak width was broadened. These results
shows that the crystal structure was changed amorphous structure from the nanocrystalline
structure with increasing the phosphorus content in the deposits. The grain size was linearly
decreased with increasing phosphorus content and it was 5nm at 0.9wt%P, while pure Ni was
about 25nm. It seemed that the increase of hardness with increasing P content was due to
the solution hardening of phosphorus solute and the decrease of grain size,
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Table 1. Bath compositions and electrodeposition conditions.

Bath composition

Ni(SO3 + NHz)2 1.39 M
H3PO; 0~0.018M
H;BO3 0.65M
Electrodeposition conditions
Current density (A/dm®) 10
Temperature (C) 50
pH (adjusted by HOSO:NHz) 1
Time(min) 60
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Fig. 1. Change of P content with HsPO; concentration in
the bath.
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Fig. 2. Change of X-ray diffraction pattem with P contents.
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Fig. 5. Effect of P content on hardness in the deposit
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Fig. 6. Hall Petch piot for electrodeposited nanocrystalline
Ni-P alloy deposit
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