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ABSTRACT

The Zn-Al composite electroplating was studied by using chloride zinc bath containing metal hydroxides

(Zn(OH)2 , AI(OH)3) and aluminium powder.

The size of Al powder codeposited in the beaker bath with Al powder of —400 mesh was under 10um,
The Zn-Al composite was electro-deposited at 40°C in the ranges of current density of 5-50 A/dm? in

the flowing electrolyte.

The content of aluminium particles codeposited increased slightly with increasing flow rate of electrolyte

from 0.5 m/sec to 1.0 m/sec, and decreased with increasing current density from 5A/dm2 to 50A/dm2.

The content of aluminium particles codeposited by using the electrolyte containing zinc hydroxide (0.1M)

was 2 ~ 4 wt%.

The Al powder was codeposited mainly near the surface layer of the electrodeposits.

The dissolution rate of aluminium particles in the electrolyte containing 0.1M Zn(OH); and Boric acid

was 0.41 g/£. day in comparison with 1.5 g/%. day dissolution rate in pure chloride bath.
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Fig. | Experimental Apparatus for Zn-Al Composite

A2 JEE —400mesh D 5eme] 2F/E A} plating.
£3hod et A . Reservoir E,F: Heater
sze Lo 3 B : Magnetic pump G: Thermoregulator
Herr whag ALgshol om oF5-2 99.99 C: cathode Ho1: vawe
%2l A& oted Bg A&t D: Anode
Table. 1. The chemical composition of electrolyte for Zn-Al composite plating
Main Additive composition
PH Al powder
¢ opmosition H;BO, Zn(OH), Al(OH),
ZnCl, : 200g/1 0. 1M - 55-57 30g/1
0.3M - 55-5.7 particle size;
NH.Cl!: 300g/1 30g/1 - 0. 1M 5.0 400 mesh (37 2m)
0. 1M 0. 1M 55-5.7
- - 5.0 CYC(5 pm)
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Table. 2 The relation between the chemical compositi

on of electrolyte and the codeposition of Al
powder (O: good X:boed)

Additive »

composition Codeposition

ANOHY| ZnOn), PH | of Al power
0. 1M . 3.7 X
0. IM . 5.7 X
Conc. 0.1IM | 0.IM |5.7 0]
of . 0.1M |5.7 0
Hydroxide] 0.1M | 0.3M |5.7 0
0.3M | 0.3M |5.7 X
0.3M | 0.IM |5.7 X
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Table. 3. The content of Al powder codeposited acc-
ording to the variation of additives
{electrolysis condition:40°C, 10A/dm?, Magnetic

stirring, The Al particle size;5um)

The content of Al

Additive PH
codeposited(Wt.%)

Pure electrolyte

50 L1

(No addivite)
0.1M Zn(OH), |5.5-5.7 3.1-3.3
0.3M Zn(OH), |5.5-5.7 3.3-3.6

0.1IM AI(OH), 50 1.3
{O. IM Zn(OH) ,-

5.5-5.7
0.1M AIl(OH),

1.8-2.2
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Fig. 2 Scanning Bectron Microgrophs of E lectrodeposit According 1o Variation of Additive.
(@)0.1M Zn(OH), (b)0.1M AI{(OH),-0.1IM Zn (OH),
(Electrolysis Condition:40T, 10A/dm? Al Particle Size ; —400mesh)
(€)0.1M Zn(OH), (d)0.1M AI(OH),~0.1M Zn (OH),
{Electrolysis Condition:40C, 10A/dm?% Al Particle Size;5xm)

CYC grade(5xm) 9| wjAl&atql 797 34 0] £ Toble. 4. The content of Al codeposition accodring to

o)shed ek the electrolysis condition (40C, PH 5.5)
Content of Al codeposition{(wt.%)
3-2. M=o o ulE Zn-Al 28 & Additive flow-rate C.D. (A/dm?)
2&0| xx (m/sec.) | 5 | 10} 30| 50

0.5 37122121 |L7
1.0 40(33124]23
0.5 22123{19|Ls6
1.0 2412612120
{O. IM Zn(OH), 0.5 2112620120

0. IM Al(OH), 1.0 24120122118
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Fig. 3 Scanning Electron Micrographs of Zn-Al Electrodeposit ( Additive ;0.1M Zn (OH),, at 40T.)
(a)0.5m/sec, 5A/dm? (e) 1.0m/sec, 5A/dm?
(b) 0.5m/sec, 10A/dm?* (£)1.0m/sec, 10A/dm?
{c)0.5m/sec, 30A/dm?® (9) 1.0m/sec, 3QA/dm?
(d)0.5m/sec, 50A /dm? (h) 1.0m/sec, 50A/dm?
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Fig. 4 Optical Micrographs of Zn-Al Electrodeposit, Additive: 0.1M Zn (OH),, at 40TC.

(0) 0.5m/sec, 10A/dm*

(b) 1.0m/sec, 5A/dm?

(c) 1.0m/sec, 10A/dm?
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Fig. 5 SEM and EPMA Microgroph of Fig. 4-b.

(o) SEM
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(b) X-ray Image (Al-Ka)

Table. 5. The dissolution rate of Al particles in the
electrolyte (Additive)

Particle Dissolution rate(g/l)
Additive

size(um) | 1hr | 2hr | Shr | 24hr
Without 400mesh(37) 1 0.38 1 0.45]0.6 | 1.2
additive CYC(5) [0.40{0.5010.8 {15

0.1M Zn(OH)

CYC(5) ]0.33(0.3710.390.41

+H;BO,

4.4 B

1) A4 wul7] (magnetic Stirrer) 2 mulsl o)
o7 AN ZAH6lA 0. 1M Zn(OH), =& Zn(0OH),™
AIOH), & 77 0. 1M 718k Aol AlFA
olo] 5ol 2 glotmlAlgH(5 M) AREHS AH4-3k 7
27} ZAgE AR (—400mesh) & H7HgF 74%n
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2) Addeol §-£o] 0.5m/secollA 1.0m/sec =
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Fig. 6 Scanning Electron Micrographs of Zn-Al Electrodeposit According fo Variation of Additive, at 40C.
. (0)0.5m/sec, 10A/dm* (b) 0.5m/sec, 30A/dm?
Additive ;0.3M Zn (OH) {c) 0.5m/sec, 50A/dm? (d) 1.0m/sec, 30A/dm?
(e) 0.5m/sec, 0.5A/dm? (£)0.5m/sec, 30A/dm?

Additive ;0.1M Al{OH) ;—0.1M Zn (OH), (@)0.5m/sec, 50A/dm®  (h)1.0m/sec. 30A /dm?
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