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Abstract

To enhancing efficiency of hard chrome plating solution more highly, cathode current efficiency were

surveved connected with hardness of deposits, surface morphology, TEM analysis and corrosion test of

anode materials. Efficiency was increased up to 26% values by adding catalyst and two kind of additives.
With given bath composition and 607, 60A/dm® electrolysis conditions bright and micro cracked deposits

were well obtained, which showed HV 1000 values. From corrosion tests, anode materials such as Pb-Te
(0.02%) and Ph-Ag{1%) showed most anti-corrosive results. Through SEM micrograph cbservations, ef-

fects of additives on levelling, brightness and micro crack properties of hard chrome deposits could be con-

firmed. Also, through TEM analysis the fact that deposits from crack free solution or high speed solution

were more {ine than from sargent solution could be confirmed.
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Tablel, Bath composition designed for develop-
ment of the high speed hard ctwomium
deposits.
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Fig. 1 Current efficiency as a function of current
density
< UIn developed high speed chromia plating
solution at 60°C
A0 Inconventional sargent solution at B0°C
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Fig. 2 Hardness of deposit as a function of cur-
rent density in crack free solution.
<& 1 in developed high speed chrome plating
solution at 60T
2L Only conventional sargent solution at
60T
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Fig. 3 Surface colors at given current density and
bath temperature condition in developed
crack free solution.

Bu : Burnning, Br : Bright, Gr : Grey, Mi:
Milky, SB : Semi Bright
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Fig. 4 Comparison of current efficiency as a

funtion of current density between Can-

ning solution and developed solution,

A In Canning  solution for high speed
chrome plating

< 1 In developad sclution for high speed
chrome plating

10%0 T T Tr—————TT——T T -
z et R
£ e T B,
w &_4/ E I_‘—n.-. .
o . A Tt
ar
Sam | e ™~
£ & \
2 >
[ P
k4
o
2
-

a50 R R AT S S SR

30 a8 50 60 0 0 %

Current Censity (A/sa.com)

Fig. 5 Comparison of Vickers hardness as a func-
tion of current density between Canning
solution and developed solution,

A in Canning  solution for high speed
chrome plating

¢ tin developed solution for high speed
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Fig. 6 Potential of various Pb anode alloys.
A Pb-Te{02wi%), B:Pb-Te(0.0dwt%},
C 1 Pb-Sn{B0wt%). D : Pb-Sb(Bwt %]},
E:Pb-Ag(iwt%). F:Ph-Ag2wr%],
H : Pb-Ag 4wt %)
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Fig. 7 Weight increase of various Pb anode alloys
after 683hr dipping in developed high speed
plating solution,
A Ph-Te (02wt%), B:Pb-Tel0.0d4wt%),
C : Pb-Sn(6.0wt%), D : Po-Sh{Bwi%),
E:Pb-Ag(iwt%), F : Pb-Ag{Zwt%).
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Fig. 8 Cross sectional microstructures of depos-

its. (X 100)
(&) 1 Deposit from Sargent solution at 60A/ ey,
60°C showing macro cracked sturcture
(B ; Deposit -from high speed chrome plating
solution at B0A/dm® 60°C showing .thickly
deposited layer during same time as (&)
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Fig, 10 TEM photograph and diffraction pattern of chrome deposits.

(A : Deposit in sargent solution showing oriented coarse crystals
(B) : Deposit in crack free solution showing randomly oriented fine crystals
() Deposit in developed high speed solution showing randomily oriented more  fing crystals
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