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ABSTRACT The influence of amount of CoSO4-6H50 in electrolyte on chemical composition,
icrostructure and property of nanocrystalline Co—Ni alloy deposit layers prepared by jet electrodepo-
ition was investigated. The results show that with the increase of stirring intensity of the electrolyte,
he thickness of diffused layer decreases, the critical current density increases, and then the depositing
ates increase. At the same time, the increase of over—potential results in the nucleating rate and the
icro—hardness of deposits increasing, while the grain size deposits decreasing. Co content in deposits
increases with increasing the Co?* content in electrolyte, which results in the change of the microstruc-
ures in deposit layers from face—centered cubic a—Co(Ni) to mixture of face—centered cubic a—Co(Ni)
and hexagonal close—packed e—Co(Ni), and the change of morphology of surface of deposit layers.
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Table 1 Composition of electrolyte and process parameters

Chemical composition of electrolyte/g-1.~1 - Temperature Current density Jet speed of
oS04 THz0 NiClp-6Hz0 HyBOs Co?t /C J(A/dm?)  electrolyte/m-min—!
1 8.8 200 30 0.03 3.5 40 200 356
2 15 200 30 0.05 3.5 40 200 356
3 25 200 30 0.09 3.5 40 200 356
4 35 200 30 0.12 3.5 40 200 356
5 40 200 30 0.14 3.5 40 200 356
6 60 200 30 0.21 3.5 40 200 356
7 60 200 30 0.21 3.5 40 150, 200, 250, 300 356
8 60 200 30 021 3.5 40 200 254, 365, 510

2 ER5WR®R

| V]

1 EEREMHEW

B8 2 WL, Y R Cot BIRE S 0.03 mol/L i, MIBURRE R HCRGH (A 2a);
# Co™ WKWK, YIBUR R e R (B 2b); Co?™ Wi BE I itk — 22 M4 K T AR
2G4t R AR AT (B 2¢), PURRUR R ARG T4, OB R B9 70457 i MR r &t R B 28
L SRR Co & BB (K51 Y 414145 4 A (b 36 191, :

=

B2 AR Co*t B CoNi A&VIBURREM SEM B &
Fig.2 Surface morphology of Co-Ni deposits under different concentrations (SEM)
(a) 0.03 mol/L; (b) 0.12 mol/L; (c) 0.21 mol/L

EDS 441 8, YIARE o Co Wy & BFEE AW Co®t/Ni** BT HOE b im & s (R
). XFPIBUZ H Co S RIEK FHRME T Co® SR E MR, 5 Fe-Ni FM Fe-Ni-Co &
FUTRG @AM, RS TRMSREFORE IR . SEAEEOSERLE £S
ﬁfé?&‘#‘ Co?* /Ni** BF WAL R &M T, VIR B Co T RILMERE H K . CoNi &

s A )




5 FrEESESE: WAT R UTAR Co-Ni Gk & &VIRUZ M A S 1ERE 545
&M ICUTBUAY IR B 2 R MHE pH BRI E, 35490 I LA R B MRS Co>* B-FH MK s o
AR A3 12 U209 SRR T Y BB B, 6 sAk 3 pH 8L
N NTTREAR T Co BULAR, B ER ¥ VTR .

T2 HERT Co™ HFUMEF Co &, MRRTHEENER
Table 2 Relationship between the Co?t concentration with Co content, grain size and hardness
in electrolyte and deposits

No. Electrolyte Deposits
Co?*t /mol-L—1 Co?* /Ni2+ EDS(Co%) Co/Ni Grain size/nm Hardness/HV
1 0.03 0.04 28.5 0.40 26.5 411.
2 0.05 0.06 ) 45.33 0.83 24.8 ‘438;
3 0.09 0.11 55.26 1.24 20.08 4452
4 0.12 0.15 60.39 1.52 18.2 476
5 0.14 0.17 65.01 1.86 18 483
6 0.21 0.25 72.64 2.65 14.28 495
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Fig.4 Microstructure characteristics of deposits under different Co?* concentrations
(a, b) 0.05 mol/L; (c, d) 0.12 mol/L
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Table 3 Effect of the jet speed of electrolyte on the Co content, grain size and the microhardness
of deposits ‘

Jet speed of electrolyte Co content Ni content Grain size(XRD)

Microhardness
/m-min~?! /% /% /nm
254 65.06 34.94 18.6 427
356 72.64 27.36 14.28 495
510 73.13 26.87 12.8 501

T4 AHRFEEX Co-Ni FRUBBRSY. R FK BMEE %M

Table 4 Effect of the current density on the Co content, grain size and the microhardness of

deposits
Current density Co content Ni content Grain size(XRD) .
Microhardness
/A-dm—2 /% /% /nm
150 71.74 28.26 19.03 411
200 72.64 27.36 14.28 495
250 73.02 26.98 13.51 500
300 73.43 26.57 9.18 540
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