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Forming process of Mo/Co composite plating on the aluminum plate
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Table 1 Bath compositions of the zincate treatment

(Unit:mol /L)
Zn0 1.23
NaOH 125
KNaC,H,0, 0.05
FeCl, 0.01

Bath temperature : 293 K
Dipping time : 2 min
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Table 3 Bath compositions of the Ni-Mo
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Table 2 Bath compositions and conditions of the
electroless Ni-P plating

(Unit:mol /L)
NiCl, 0.015
CH,COONH, 0.11
NaP,H, 0.16
DL-Malic Acid 0.11
tri-ammonium citrate 0.04

Bath temperature : 353 K
Dipping time : 10 min
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Table 5 Electrolytic conditions of the

composite platings composite platings

(Unit:mol /L)

Current density

Nis0, 0.07 |
(A/dm?) |

0.33

(NH, )Mo, 0p 0.61 Sample area (dm?) 03

{ri-ammenium citrate 0.21

Bath temperature (K) 293
Table 4 Bath compositions of the Co-Mo P -
composite platings Quantity ?Cr;kmmy 30 ~ 360
(Unit:mol /L)
Cos0, 0.07 NiMo | Niplae
(NH,)Mo,0,, 0.01 Counter electrode | C-Mo T piat

tri-sodium citrate 021
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Fig.1 Conductmetric titration curve of nickel
sulfate with tri-ammonium citrate
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Fig.2 Conductmetric titration curve of with Hexaammonium
Heptamolybdate Tetrahydrate tri-ammonim citrate
Sample: Hexaammonium Heptamolybdate Tetrzhydrate 1.4 % 107 mol dm? Scm?
Titrant:tri-ammonim citrate 1 X 107 mol dm
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Fig.3 Conductmetric titration curve of cobalt sulfate with
tri-sodium citrate Dihydrate
Sample:Cobali(Il) Sulfate Heptzhydrate 2% 107 mol dm- 25em?
Titrant:tri-sodium citrate Dihydrate | x 10 mol dm
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Fig.4 Relationships between electrolytic conductivity
and pH by Ni-Mo composite platings bath
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Fig.5 Relationships betwee# II;]’BC!I‘D]Y"'C conductivity
and pH by Ni-Co composite platings bath
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Fig.6 Scanning electron micrographs of the surface
of the single zincate and the double zincate
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Fig.8 Scanning electron micrographs of the surface
of composite platings
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Fig.9 XP spectra of Mo 3d electron binding
energy of Ni-Mo composite plating
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Fig.11 Mo and Ni contents and the difference of quantity
of electricity by Ni-Mo composite plate
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Fig.12 Mo and Co contents and the difference of quantity
of electricity by Co-Mo composite plate
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Fig.13 Mass spectra of the molybdenum composite platings
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Fig.14 Depth profile of the molybdenum composite platings
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