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Abstract

Polycarbonate has a high transmittance to light, low specific gravity, flexibility and cost-effectiveness that
extends the application field of the polymer to bio-engineering, optics, electronic parts, etc. Moreover, electro
plating of metallic film on PC could endow the parts the electromagnetic interference shielding capability.
However, poor adhesion of copper on PC limited the wide usage in the industry. In this work, a composite(PC/
ABS) and MmSH(Momentary mold Surface Heating) injection process were used to improve the plating
characteristics; plating thickness, gloss and adhesion. Also plasma treatment and chemical treatment were
employed for improving adhesion. Plating characteristics on PC/ABS were better than those on PC due to
the anchoring effect of butadiene. MmSH injection process could ameliorate the gloss and coating adhesion.
Also plating thickness and adhesion of PC and PC/ABS were increased by plasma treatment.
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Fig. 1. Process diagram of electroless silver plating.
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Table 1. Condition of pretreatment (PC/ABS)

Process Solution Temperature| Time
Degreasing NP-1" 20 ml/! 60°C 10 min
. CrO; 200 g/l o .
Etching H,S0, 200 m//! 70°C 15 min
Neutralization | HCl 50 m#/! 25°C 2 min
HO 700 m//I
Catalyzing HCl 150 mJ/I 25°C 3 min
NP-8" 150 m//!
Accelerating H,SO, 100mi/i 50°C 1 min

*Trade name.
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Table 2. Conditions of pretreatment (PC)

Process Solution Temperature| Time
Degreasing | NP-1" 20 m/// 60°C 10 min
Etching 18M NaOH 60°C 20 min

) PED-104" 270 g/l 35°C 4 min
Catalyzing - -

AT-105" 30 ml/! 45°C 8 min

Accelerating | AL-106* 40°C 3 min

*Trade name.
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Table 3. Conditions of DBD plasma treatment

Gas Parameters
3 slm Helium + 30 sccm 500 eV, 1.10 Am
Oxygen 0.008 m/s, 20 pass

Table 4. Compositions of Electroless Silver plating bath

Plating bath Reducing agent
NH,OH L(+)-Tartaric acid 4 g

Alcohol 100 m/

NaOH 2.5 g/60 m/ H,0 1/
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Table 5. Thickness and Adhesion of Ag layer by Electroless plating

Material PC/ABS PC
Process Conventional MmSH Conventional MmSH
Thickness etch 0.3 0.4 0.2 02
(km) etch + plasma 0.4 0.5 0.3 0.4
Adhesion etch 50 57 28 40
(kg/em’) etch + plasma 64 67 51 55
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Table 6. Gloss of PC and PC/ABS surface by Electroless plating
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Material Process Pretreatment > "
20° 60 75
. Etch 718 533 234
Conventtonal
Plasma 807 553 243
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Etch 1147 673 247
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Plasma 1104 659 258
. Etch 75 119 104
Conventional
PC Plasma 79 140 132
MmSH Etch 101 176 130
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