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Abstract: Optimal pretreatment processes for metal plating on engineering plastics, especially on Nylon-inorganic filler alloy was studied. For
Nylon-inorganic filler alloy, adhesion strength between resin surface and metal could be improved by just etching process that climinate amorphous
layer. In the SEM picture and surface roughness measurement, etching treatment was found to make cnabled the surface condition very rough and
the adhesion strength good. It was also found that the surface condition of plated article and its adhesion strength partly depended upon molding
condition of Nylon-inorganic filler alloy. EDS, peaks showed that what kinds of and how much of the metal elements remained on the resin surface
after pretreatment processes. Cr did not affect on adsorption of Sn and Pd remarkably.
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Table 1. Molding Condition of Nylon

Molding |Cvlinder Temp. (C) I“Jea;’;gess' Speed (%)
Condition
12 [ 3] 1 o 123
NI |20 |20 |200| 5 | & [0 48]|48
N |0 oo || 0 | 0 | 45|46
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Table 2. Solutions for Treatments
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Table 3. Composition and Operating Conditions of Electroless
Nickel Bath

. Type of bath
Composition (g/L)
Acidic Neutral | Alkaline
Nickel sulfate 28 30 20
Sodium hypophosphite 24 30 20
Sodium citrate - 20 20
Sodium acetate 17 - -
Ammonium chloride - - 5
Glycine - 20 -
Lead acetate 0.0015 - -
pH 45 6 95
Temperature (C) 70 70 30

Table 4. Composition and Operating Conditions of Electroplating
Cu and Ni Bath
Cu bath Ni bath
Copper sulfate : 180~240 (g/L) | Nickel chloride : 60 (g/L)
Sulfuric acid : 45~60 (g/L) Nickel sulfate : 300 (g/L)
Temperature : 25~35 (T) Boric acid : 30 (g/L)
Current density : 3~6 (A/dm®) | Temperature : 55 (T)
- Current density : 54 (A/dmd)
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1) Untreatment

3) 4 min 4) 6 min

Figure 2. SEM illustrating the effect of etching time at 60 C.

2) pH 9, 20 min

5) pH 45, 2 min

6) pH 4.5, 20 min

Figure 3. SEM illustrating the effect of pH and process time
on the resin surface in electroless plating.
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Table 5. Roughness Measurement for Nylon (unit: ym)
Untreatment |AJE-1, 2 min|AJE-1, 8 min|AJE-1, 14 min
N1 0.060 0.077 0184 0.316
N2 0.021 0.058 0.148 0.229
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Table 7. Rinsing Effect on the Residual Chrome by EDS
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Table 8. Measurement for Cr, Pd, Sn by EDS

Hi-Cr 60 C, 2 min Hi-Cr 60 C, 4 min
+AJC-2, 3 min +AJC-2, 3 min
Cr 728(1.00) 808(1.00)
NI Pd 574(0.79) 526(0.65)
Sn 1005(1.38) 990(1.23)
Cr 962(1.00) 775(1.00)
N2 | Pd 690(0.72) 620(0.80)
Sn 1398(1.45) 1340(1.73)
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Figure 6. Activating effects on the EDS peak of Nylon, N2.
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