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Fig.1 TEM imagines and corresponding SAED patterns of Ni coating electrodeosited at 30 kHz (a,
d), 60 kHz (b, €) and 100 kHz (c, f)
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Fig.2 Polarization curves of Ni coating electrodeposited at various pulse frequencies
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Table 1 The results of polarization curves fitting of Ni coating electrodeposited at various
pulse frequency

Frequency Corrosion potential Corrosion current
kHz mV M A
30 —-551. 41 2. 287
60 -518. 93 1.709
100 —-420. 28 0. 894
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Mo MWIMAEMRANEL, ZHUylrA2 5 ZEHCR 195 2 F i -5 FLIRE P H AR R VA0 1 R Aar 7% FLBHL o
b, WE 3 (@) T VRS, BEAE TR AR RN, PR S P A BT E ks,
R ERPTAR R NI 45 2 7E B Al 78 1Y H far % A% W BEL DA R HE AR e B2 ) BEL LR I K . 7
Nyquist B2 s, il 3(b) fras, AESZGTR R NI 452 A Pk s #0k,  R
TEFABLIX 3 FEE 2 1 BHATTRF R ARBL o 12 R T i A0 B 1Y) PR AR i o 3 e -4 2 T
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Fig.3 Entire (a) and local (b) Nyquist plots of Ni coating electrodeposited at various pulse
frequencies
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Fig.4 Equivalent circuit of the Ni coating in electrolyte (Rs, Ry, Rt~ resistor, Q1,Q,- CPE)
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Table 2 The results of the impedance fitting of Ni coating electrodeposited at various pulse

frequency
Frequency Rs R (A} Q Ret )
2 ) 5 2 i 2 . ,  Variance
kHz Q *cm Q ecm 10°F/cm 10 °F/cm 10°Q < cm
30 213.6 136. 2 2.54 0. 8307 0.23 0. 8390 2.61 0. 0001
60 171. 1 445. 8 0. 64 0.9104 0.28 0. 7256 6. 06 0. 0046
100 107 766. 3 0.78 0. 8000 0.01 0. 8010 6. 56 0. 0386
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B ny Flnp 38089 1, R Ni #EAFRRIH “2ibss” e, BRI, 5
H2% 2 A L, BEATRBG AN, AL PRt AT BB N, R E LR B . RN R B AR
87 [ L BH 2 B S B %, 30 kHz 24 2.61X10% Q + cm?, 100 kHz M4 n%.6.56 X 10*
Q -« om®, BT LMEAE B HUIRAE AR BE 2 10, X518 3() g RS R . hd ik
B FT AT, A 1 EL R 2 FT LA 20 90 2 £ T b e A R M K, 0 2 5 e M e
e SEUGSE SRR, fESRIRERE A, SRR, AR Ak R R R S R R
ZHNIBEZE, IR, PR E R i, SR AR AR R
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54 30 kHz 1 100 kHz JTAA ) Ni 4% 2 0 BE B BEAR ph 28, BRI, 2 AN alRe il BE
AR ETE, RIEEE K, REETRE.
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Fig.5 Friction curves of Ni coating electrodeposited at 30kHz (a) and 100kHz (b)
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Fig. 6 SEM imagines of the worn surfaces of Ni coating electrodeposited at 30 kHz (a) and
100 kHz (b>
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ABSTRACT

The effects of pulse frequency on the microstructure, corrosion and wear resistance of a
nanocrystalline Ni coating produced by high frequency pulsed-electrodeposition technique are studied.
Transmission electron microscope (TEM) results show that the grain size of the Ni coating is refined
with the increase of pulse frequency from 30 kHz to 100 kHz. The corrosion behavior of the Ni
deposits is also evaluated by polarization curves and electrochemical impedance spectroscopy (EIS) in
potassiume chloride aqueous with a CI concentration of 50 pg/g at room temperature. The results show
that the charge transfer resistance and self-corrosion potential of the coating are increased from 2.61 X
10° Q + cm?t0 6.56X10* Q « cm? and from -551.41 mV to -420.28 mV respectively with increasing
frequency from 30 kHz to 100 kHz, showing that the corrosion resistance of the Ni coating is improved
owing to its higher impedance amplitude and self-corrosion potentials. The tribological tests show that
the friction coefficient of the Ni coating is decreased from 0.39 to 0.25 with increasing frequency from
30 kHz to 100 kHz. Why the wear resistance of the Ni coating is improved with the increase of pulse
frequency is due to its grain-refinement, higher compactness and microhardness.

Key words: pulsed-electrodeposition; Ni coating; corrosion resistance; friction coefficient



