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The Effects of Current Density and Heat Treatment
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Ni-P electrodeposits were investigated to see the effects of applied current density during
electrodeposition and heat treatment on microstructure and mechanical propetties of the
deposits. When the applied current density increased, P content in the deposits increased while
surface roughness and particle size decreased leading to the increase of mechanical pro-
perties(U.T.S and Y.S) of the deposits. Grain size and precipitate size in the deposits during
heat treatment rapidly increased between 343'C and 490°C, fairly consistent with the results of
Vickers hardness. The microstructural and mechanical properties of the deposits with heat
treatment were described by precipitation of NisP at 310°C and recrystallization at 575°C.
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Table 1. Electrodeposition Process Conditions.

Current .
Sahrlr:)ple Solution | Density T(le)p | pH Aﬁ,]tarrt‘]fn
: (A/dm) P
L1 10
L2 Sulfamate 15 50 1 70
L3 20

Sulfamate = Ni(SOsNHz): 1.39M + H;BO; 0.65M + HaPO3
0.018M

I4

|
-1 I . pu—— ']

—
__._./ <—,25.4_’ 7\_____i

R

Fig. 1. Dimension of tensile test specimen(unit : mm).
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Fig. 2. P content of Ni-P deposits as a function of
applied current density.
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Fig. 3. Optical photographs for cross section of L2 specimen,
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Fig. 4. Depth profiles of Ni and P concentrations obtained
from EPMA result of L2 specimen.
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Fig. 6. Mechanical properties with current density.
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Fig. 8. Grain and precipitate size as a function of heat
treatment temperature.
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Fig. 9. Plot of hardness against heat treatment temperature.
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