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Effects of parameters of the metal deposition process
on the plastic surface on the deposition rate

Abstract:

Electroless deposition is widely used in industry because it is
characterize by the uniformity of the layer deposited on the surface.
The deposition rate and deposited film properties critically depend
on the reducing agent, complexing agent, and bath pH and
temperature as well as bath additives.

In this research an operation was carried out precipitate a layer of
metal (copper) on 3D printing products with Fused Deposition
Modeling (FDM) technology, with the aim of improving surface
properties, and studying the effect of sedimentation temperature,
pH, and sedimentation time on the deposition rate.

The results showed that the highest deposition rate was 9.26 um / h
under the conditions: deposition time 10 minutes, temperature 30 °
C, and pH 13.

Keywords: 3D Printing, Fused Deposition Modeling FDM, ABS,
coating, deposition rate.
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Complexing agent Deposition rate, pm/hr
Triethanolamine (TEA) (30 mL/L) 4.54
Sodium potassium tartrate (30 g/L) 4.84
with Triethanolamine (30 mL/L)
EDTA (30 g/L) 2.46
with Triethanolamine (30 mL/L)
Lactic acid (25 mL/L) with
Triethanolamine (30 mL/L) 2.16
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Sample No. Reducing agent conc. Temperature Deposition rate, pm/hr

1 20 mL/L 30°C (87°F) 4.84
2 20 mL/L 50°C (122°F) 4.97
3 35mL/L 30°C (87°F) 5.30
4 35 mL/L 50°C (122°F) 5.38
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deposition rate pum/h
PH
T °c t (min)

13.5 13 12.5 12

1.590 2.752 1.516 0.464 20 10
1.758 2.492 1.388 0.770 20 20
1.228 1.678 1.098 0.701 20 30
5.203 9.261 5.100 0.565 30 10
2.692 6.456 4.971 1.132 30 20
2.885 4.690 4.028 0.633 30 30
3.179 7.669 3.497 1.896 40 10
1.818 6.018 1.572 0.757 40 20
1.980 4.442 1.486 0.848 40 30
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