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Abstract: At the current density of 1-13 A/dm?, Ni coatings were prepared by moving-cathod electroplating
technology. The effects of current density on surface morphology, crystallization orientation, porosity, inter-
nal stress and microhardness of Ni electroplating were investigated by scanning electron microscopy (SEM), X
—ray diffraction analysis (XRD), X-ray stress tester, micro hardness tester, etc. The results show that Ni
coatings have different texture and properties at different current densities. When the current density is below
7 A/dm®, the coatings show coarser surface with spherical particles and higher porosity. However, at the cur-
rent density of 4 A/dm*, Ni electroplating has the lowest tensile stress about 110 MPa. At the current density
of 7 A/dm®, the coatings shows uniformity and fine surface spherical particles, and has the lowest surface
roughness of Ra 0. 69 pm, lowest porosity of 0. 08 dot/cm® and highest microhardness of 330 HV, ;. When
the current density is above 7 A/dm*, the surface roughness of Ni coatings increases, and preferred orientation
changes from (200) crystal face to (220) crystal face. When the current density attains 13 A/dm’, and the
texture coefficient of (220) crystal face reaches 85. 4 %.
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Fig. 1 Effect of current density on the surface morphologies of Ni coatings

Pl 2 Ay v UL B 0T R B T 3 T ML RS 2 1 5
M oy T FT AL B P O R K B )2 0 3 T M
B S BEAR S S, 7 A/dm® I 35 B i /NME Ra
0.69 pm,13 A/dm’ i ik #| K fH Ra 0. 92 pm,
X il A8 Ak 55 3R T A5 B WL 5% 45 1A — B (A D)
TE 1 A/dm® BYHAR L UL 8 BT BIAR S B 3 v Aoz
B o TR B TR A A AR L B2 10 R RS
R+ R R 0 B )2 3 T — i LA AR 14 28 T T
PR T eg: DR = N T G R SR i
SRRV DT B S A 2 TR B A . B
U PR )08 O H A 2 A R B R B e H Az
B L R AZ I AR RO AN SR R T R A3
A7 A 18 TS A 0 R T A RS R T 2 )
RS 240 B 22 3 T KL 32 BRI 24 H A 85 5 R T
7 A/ do’ L BT S AT T B/
AL 1 BT B R S B 1Y 7 2 A AR T B i
Ja R AE B AR RS Bl B A — R W BE AR L H
s SR J AR AR IR A B R 5 SR T2 44 R R R
R THDHEURE 2 35 0 2 A R BEIA B 13 A/ dm” 3k
ol B G A A B PRI B )22 A T AL S A4k 2
S DIIIBISENE 7 N

1.1

091
081
0.7
06

Surface roughness / pm

051

0.4 | 1 1 | 1 1
Current density / (A-dm?)

&1 2 Fa 3t % B X R B )2 3 T AL BE 199 5% i)
Fig. 2 Effect of current density on the surface roughness

of Ni coatings
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