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1. Introduction - In recent years, a new industrial revolution occurs in which three-dimensional printing

has been applied both in the production of prototypes and in the regular production in the following

sectors: architecture, construction, automotive, aircraft, biotechnology, fashion, etc. Different

technologies for 3D-printing are proposed. The FDM technology is with a greatest application in the

industry due to the low price and simple operations. This technology is suitable for 3D-printing of

different polymers (PET, ABS, PLA, PETG, etc.), which can be subjected to chemical metallization in

order to obtain a uniform layer.

The aim of the present study is to compare the properties of chemically metallized 3D-printed ABS

details with those of the same polymer material produced by casting under pressure.

2. Experimental – The 3D-printed ABS details were obtained by FDM technology at two different

resolutions (0.8 and 0.25 mm) and they were compared with ABS details (type Novodur PM/2C, Bayer)

molded under pressure. Preliminary treatment of the details included the following operations:

degreasing, etching, activation, acceleration. Chemical nickel or copper plating was carried out by various

solutions.

The thickness of the deposited layers was determined gravimetrically, the morphology, structure and

elemental composition of the layers were examined by SEM and EDS. The surface roughness of the ABS

details was measured by AFM, and the adhesion of the metal layers was evaluated by a standard test with

an adhesion tape (type Test-Method ASTM D 3359-83).

3. Results and Discussion - In order to obtain metallic layers on 3D-printed ABS-details with good

adhesion, an important role plays the etching operation. It leads to changes of the structure and the

properties of the dielectric surface, and as a result roughness and hydrophilicity are achieved. For hat

reason, the selective action of the etching solution on the different substrates was investigated. The

subsequent activation operation with a colloidal Pd-Sn activator results in some decreasing of the

roughness. The EDS analysis shows that in both types of ABS details, an adsorbed quantity of Sn and Pd

is registered, which strongly affects the metallization rate and the adhesion of the deposited metal layers.

The temperature of activation greatly influences the roughness of the sample. For the chemical

metallization, traditional copper and nickel solutions were used and compared with solutions without

reducer.

4. Conclusions - By chemical deposition from different solutions, copper or nickel layers are obtained on

3D printed or molded under pressure ABS details. By comparing the results of the investigations of their

properties, a suitable method was proposed to obtain products with excellent mechanical, thermal and

chemical properties regardless of the way of manufacturing the polymeric materials.
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