Analysis of gaseous and particle number concentration from a
binder jetting 3D printer during manufacturing of a mould
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INTRODUCTION ‘ MATERIAL AND METHODS CASTING PROCESS USING BINDER JETTING TECHNOLOGY

1) Manufacturing

2) Melting

3DP mould: printing
and post-processing

Nowadays, the importance of indoor air quality (IAQ) is
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phases 1.1 and 1.5 (from 190 to 1672 ppb) is observed and there is a
decrease in all phases related with heating (e.g. in the phases 1.6
and 1.7 from 1672 to 326 ppb).

* COranged between 1.58 ppm (phase 1.8) and 4.30 ppm (phase 1.7).
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A clear increase of CO concentration is registered during the use of o #P b Gl 2.14 3.07 10 : ; I A ; 3
oven at 240 °C. (ERp) (#-10** min™) , (o)
\ / Figure 3. Mean aerosol particle size distribution during the different phases of:
a) process 1: printing 3DP mould; b) process 2: melting and pouring.
The phases related with heating presented the higher concentrations, mainly with the heating of aluminium to 750 °C, causing a great increase of nucleation
CO N C I_U S | O N mode particles. The gaseous emissions showed an increase in CO and SO, concentrations during heating phases. The study of the evolution of particle number

size distribution and gaseous compounds during the processes of manufacturing 3DP mould, melting and pouring will allow to estimate the exposure of
working individuals.
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