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Effects of pH Variation on the Properties of
Electroless Nickel Plating on ABS Made by MmSH

Tae-Hwan Song, So-Yeon Park, Jong-Kwon Lee,
Kun-Kul Ryoo, Yoon-Bae Lee, Mi-Young Lee*

Abstract The MmSH is a process of injecting ABS to produce innovated physical properties compared to the

conventional injection process. Physical properties such as thickness and adhesion strength of Ni plate electrolessly
coated on a conventional and a MmSH injected ABS have been studied in the pH range 4~8. Thickness of the plate on
the MmSH and the conventionally injected ABS appeared to be directly proportional to pH. The ABS processed by the
conventional injection showed adhesion strength corresponded to ASTM 4B above pH 5. On the other hand, the ABS
processed by the MmSH injection showed a superior adhesion strength corresponded to ASTM 5B above pH 6. It was
calculated the shielding effectiveness of above 50 dB in all conditions.
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Table 1. Process conditions for a convention & a MmSH injection.

[F5« [F4— [F3« R« IF1< So
Distance(mm) 0~5 5~11 11~25 25~30 30~36
Pressure (kg/cm?) 86(67) 90(72) 90(72) 89(70) 80(65)
Velocity (%) 62(54) 67(58) 67(58) 65(56) 58(50)
Hold pressure (kg/cm?) 10 11 20 35 55
sec 0 0 0 0 4.5

O Injection pressure : 55 kgfem®
O Mold temperature : 70°C

O Injection time : 2.3 sec

O Air pressure : 5 kg/cm’

O Cooling time : 15,(20)sec
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l *
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| *
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l *
— HeSOs 100t/ £, 50T, 1 min
e

Electroless plating| — pH : 4~8 60C, 10 min

* . water rinse - H20, 2 min
**NP-1, NP-8 : Products of KPM tech

Fig. 1. Process diagram of electroless Ni plating
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Table 2. Bath composition and operating parameters for

Table 3. Velocity of electroless Ni plating vs. pH

electroless Ni plating][5] (Um/min)
Bath composition Operating parameters pH 4 5 6 7 8
NiSO;-6H,0 29g/l | Temperature 60+0.5°C Conventional | 0.018 | 0.047 | 0.060 | 0.097 | 0.1t
NaH,PO,-H,0 25g/l pH4.0-80 MmSH 0.025 | 0.046 | 0.063 | 0.100 | 0.12

CeH,0.H,0 15¢/! time 10 min
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Fig. 2. Thickness vs. bath pH
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Fig. 3. Pourbaix diagram of potential vs. pH](7)
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Table 4. Classification of Adhesion Test Results[6]

Description ISO | ASTM | Surface
None of the squares of the lattice is
3 q 0 5B None
detached.
Detachment of flakes of the coating at
the intersection. 1 4B e
Not greater than 5% is affected
i o iy
Edges and/or at the intersection. 9 1B : [T
Not greater than 5~15% is affected :

Edges of the cuts partly or wholly in i
large ribbons. 3 2B —
Not greater than 15~35% is affected. T

Some squares have detached partly or
wholly, 4 iB =
Not greater than 35~63% is affected. {

Any degree of flaking that cannot be

wl
<

classified even by classification 4.

Table 5. Results of cross cutting test on plated ABS

pH Conventional MmSH
4 2B 2B
5 4B 4B
6 4B 5B
7 4B 5B
8 4B 5B
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Fig. 4. SEM images of ABS after etching
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Fig. 5. Shielding effectivess of electroless vs. pH
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