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— Abstract—

A Study on the Concentration of Welding Fume in a Shipbuilding Factory

Kwang—Jong Kim, Ki—Chang Song

Department of Preventive Medicine and Institute for Environmental Health,
College of Medicime, Korea Unwersily

The present investigation studied the welding fumes produced during the arc welding
process at a shipyard. The air at the shipyard was sampled (between February and
May, 1990) to determine the total welding fume concentration, its heavy metal content
and the concentrations of different sized particles of the welding fumes.

The results were as follows:
1. Forty-four out of 50 samples showed welding fume concentrations which exceeding
the threshold limit value of 5mg/m® The geometric mean of welding fume concentra-
tion was 9.73mg/m® (2.14-24 86 mg/m®), and the highest level was found at the dock
assembly shop (12.0mg/m?),
2. The welding fume concentration measured with personal air sampler was 4.2 times
greater than that measured with area sampler.
3. Of the heavy metals analyzed, Fe was found to be the most concentrated at
1.29mg/m*; 1t constitued 13.3% of the total welding fume concentration.
4. Of the different sized particles that make up the welding fumes, there was a tenden-
cy for the smaller particles to be more concentrated.

Particles that measured 7# or less in diameter constituted 85.8% of the total
welding fume concentration.
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Tabel 1. = Distribution of welding fume sample con-

centration in air

Fume concentration level No. of %
(mg/m®) Samples
—5.00 § 12:0
5.00 —9.99 15 30.0
10. 00— 29 58.0
Total 50 100.0
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Table 2.  Mean of Welding fume concentration in air at different working-sites
No. of Fume concentration(mg/m®)
Working-site
Samples AM%SD GM Range
Hull assembly shop 27 11.27+£5.28 8.97 2.14—23.31
Unit assembly Shop 11 10.89£5.62 9.42 3.41-18.21
Dock assembly shop 12 13.23+6.16 12.00 6.01—24. 86
Tobal 50 11.66+5.78 9.73 2.14—24. 86

AM.£S.M.: Arithmatic Mean = Standard Deviation
G. M. :Geometric Mean
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Table 3. Comparison of welding fume concentration between area air sampling and personal air sampling
No.of Area sampling Personal sampling Ratio
Work-site
samples G.M.(A) G.M.(B) (B/A)
Hull assembly shop 27 2.28 8.97 39
Unit assembly shop 11 2.14 9.42 4.4
Dock assembly shop 12 2.71 11. 99 4.4
Total 50 2.33 9.73 4.2
G.M. : Geometric Mean
Table 4.  Average concentration of selected metal elements in 50 welding fume samples
Concentration in welding fume(mg/m®
Elements : %
Mean AM.£5D.
Fe 1.29 2.61 £1.39 13.3
Cu 0,013 0,025 +0.040 0,13
Pb 0,010 0. 007 £0.016 0.10
Zn 0. 462 0.562 +0.409 4.7
Cd 0. 0005 0. 000540, 0003 0. 005
Total Welding fume 9.73 11.66 +5.78
* [ % =Concetration of heavy metal x 100/total welding fume concentratic
AM.£5M.: Arithmatic MeanStandard Deviation
Table 5.  Average concentration of different sized particles in welding fumes.
size range Concentration(mg/m?)
Stage No. ( %
am) Geometric Mean{n=10)
0 (30)— 0.036 4,2
1 11 —-7.0 0.049 5.8
2 7.0 —4.7 0.046 5.4
3 4.7 —3.3 0.046 5.4
4 3.3 -21 0. 067 7.9
5 2.1 ~-1.1 0.141 16.5
6 1.1 —0.65 0.151 17.7
7 0.65—10, 43 0.173 20.3
Backup filter 0.43—1(0.08) 0.143 16.8
Total 0.852 100.0

n: Number of samples for each stage plate
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