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Abstract

The welding process, especially the shield metal arc welding process, generates large amount of fume which
harms to the welder. For example, the fume from the stainless-steel welding process consist of ¢ and Cr3+,

which ¢ is effectively absorbed by respiratory system than . Therefore, decreasing of fume and " from
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welding process should reduce risks to welder’s health. Previous research found that application of ZnO particle

decreased the emission of heavy metals such as o Therefore, this research assumed that the emitted free

electron from ZnO nanoparticles can reduce oxidation stage of ' This study aims to evaluate the effect of the
ZnO nanoparticle to decrease emission of o from welding process. Electrode “E309L-16 grade” with ZnO
nanoparticle coating is used in this study. These electrodes are prepared by sol-gel technique using PVA as a
blinder, and then heated for curing PVA. The base materials SUS304 (Stainless Steel) were welded by prepared
electrodes. During welding process, the fume was collected for analysis in accordance with AWS F1.4. standards.
The results showed that the nanoparticle coated electrode generated lower concentration of cr*" than uncoated
electrode which was supplied by general manufacturer. The coated electrode can maintain its condition for over 2
months. The weldment samples, from coated electrode and un-coated electrode, were tested according to AWS
D1.6 and the results are acceptable. Additionally, the microstructure of both weldment samples solidified with
ferrite-austenite solidification mode. The energy-dispersive spectrometry technique is utilized to analyze the Zn
residual in weld metal. The result showed that there were no Zn in the weld pool due to the evaporation of ZnO

nanoparticles from the weld pool, and the possible mixing of ZnO in slack.

Keywords: Welding Fume, ZnO Nanoparticles, SMAW, Hexavalent Chromium
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