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Abstract: The welding fume generated by stainless steel welding consumables contains toxic Cr ( V[ ) ,

in order to guar-

antee the health of welding personnel, the Cr ( VI) must be reduced to 3 pg/m’ standard. The paper reviews the latest
worldwide research progress on environment-friendly austenitic stainless steel welding consumables and its welding fumes
Cr( VI) in recent years. Reducing the Na and K content of the austenitic stainless steel welding consumables, using elec-
trode covering without containing Na and K composition, applying low welding heat input and appropriate technology pa-
rameters, adding 30% tetraethyloxysilane (TEOS) in the protection gas, all of these can reduce the stainless steel welding
fume Cr( VI) content. In addition, containing nitrogen or manganese instead of nickel, austenite stainless steel welding
consumables not only have the stable single austenite structure, but also its tensile strength increases by about 150 MPa,
and bellow —40 °C, V type shock absorption power increases over 30 J.
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generated by a conventional 308 L-type FCW
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Table 1 Physical properties of Chromiun and relevant Cr (VI) compounds
Name Chemical Formula  Valence state ~ Molecular Mass Color Density/g - cm ~>  Water Solubility
Chromium Cr 0 51.996 Gray 7.2 Insoluble
Chromium oxide Cr, 04 +3 151.99 Brown-black 5.21 Insoluble
Chromium trioxide CrO, +6 99.99 Red 2.7 Soluble
Potassium chromate K, CrO, +6 194.2 Yellow 2.732 Soluble
Sodium chromate Na, CrO, +6 161.97 Yellow 2.71 -2.736 Soluble
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Table 2 Fume emission for several different stainless steel

welding method

Grams Cr( V1) /kg

Welding Method Consumable

Electrode
SMAW E3161L-16 0.179
GMAW E316L-Si(0. 035 in. ) 0. 0086
E316L-Si(0. 045 in. ) 0.025
FCAW E309LT-1 0.015
P-GMAW E316L-Si(0. 035 in. ) 0.012
Mil 308L(0. 045 in. ) 0. 027
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Table 3 The total welding fume and Cr( VI) content for different

welding heat input conditions

Welding heat input Lower Medium Higher
Generation
rate of fume/ 189 ~344 389 ~ 698 682 ~ 1157
mg - min !
Cr generation 3 g3 g 27 12.75~37.25 38.79 ~76. 46
rate/mg * min
Cr(VI) generation 4o 589 0.76-6.28 1.70~11.21

rate/mg + min ~
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Table 4 Environmental friendly electrode and the traditional

welding fume rate and Cr(VI) content contrast
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Fig. 2 New type 1# and traditional 308L austenitic stainless

steel flux-cored wire welding fumes of Cr(VI) emissions

contrast
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