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Environments Pollution Caused by Welding Rod in the Process of Pipe Working

Young-Mook Yoon*, Woo-ram Lee’, Chul-Ku Lee, Joo-han Kim™"

‘ Abstract }

Welding technology is applicable in many kinds of fields, with the help of its advantages such as easy operational
procedure and structural simplification. However, in the process of welding, hazardous materials and fumes cause
huge fire broke-outs, explosions, and health-conscious problems. Also, as heavy metals in fumes have a harmful effect
on the environment, recently, this has emerged as a urgent social issue. This study has been aimed at the
recommendation of the most environment-friendly, among materials currently used in plumbing welding, and it has
been done at the result of the analysis of amount, ingredient, and size in collected fumes created in the experiment
of welding five rods to galvanized steel pipes and steel pipe ones. At the test result, due to the effect of Zn-coating,
galvanized steel pipes, when welded to rods, created more fumes than steel pipe ones. In the mean time, when it
comes to welding rods, among five, WR-03 produced fumes the least. Therefore, a combination of the test results

clearly indicates that the case of welding WR-03 to cast-iron pipes turned out to be the most environment-friendly.

Key Words : Fume(8-73%), Heavy metal(Z2<5), Welding rod(8-7%5), Environment-friendly(212}7)
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Fig. 6 SEM of fume WR-05[Galvanized steel pipe] Fig. 11 SEM of fume WR-05[steel pipe]
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Table 2 Component of fume[Galvanized steel pipe|%

Table 3 Component of fume[Steel pipe]%

Conts. | O Si Ti | Mn | Fe Zn |Other | Total Conts. | O Si Ti | Mn | Fe C | Other | Total
“(?1{ 30.24| 2.34 | 535 | 2.93 [39.52(17.36| 2.26 | 100 V&(;Il{ 29.83| 145|227 | 1.24 |56.25| 4.64 | 432 | 100
V:;Iz{ 2931|273 | 7.81 | 2.34 [39.12|16.02 | 2.67 | 100 Vgl; 31.04| 0.54 | 1.05 | 0.76 |51.46|12.85| 2.3 | 100
“(;I; 29.75| 2.39 | 6.10 | 2.57 [40.72|16.21| 2.26 | 100 VXI; 31741 064 | 1.9 | 0.97 [46.19(14.96| 3.6 | 100
“&{ 27.70| 3.36 | 3.87 | 3.90 [41.25]17.63| 2.29 | 100 V&{ 31.28| 1.4 | 1.58 | 1.96 |56.44| 2.9 | 444 | 100
V;])}; 30.03| 2.24 | 2.27 | 1.88 [42.61[18.93| 2.04 | 100 v;])}; 28.26| 1.06 | 0.56 | 1.09 | 56.4 | 6.2 | 6.43 | 100
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Fig. 12 Component of fume[Galvanized steel pipe]
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Fig. 13 Component of fume|steel pipe]
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Table 4 Generation of fume

Table 5 Weight of Manganese

Material Sample Conts. | 1 2 3 Avg
No
WR Ft | 117 | 1.13 | 1.13 | 1.14
-01 Fw | 748 |6.61 | 785 | 732
WR Ft | 0.88|125| 0.77 | 0.97
-02 Fw | 7231982 | 597 | 7.67
Galva. [ e [ Rt 069 ]0.69] 066 | 068
steel
pipe -03 Fw | 539|548 | 543 | 543
WR Ft | 094 | 1.06 | 1.32 | 1.11
-04 Fw | 945|896 | 11.27 | 9.89
WR Ft | 093|095 | 095 | 0.94
-05 Fw | 6.60 | 7.08 | 592 | 6.53
WR Ft |0.16 | 0.19 | 020 | 0.18
01 Fw | 1.69 | 1.73 | 1.90 | 1.77
WR Ft | 0.14 |0.13 | 0.14 | 0.13
-02 Fw | 1.05 | 1.06 | 1.10 | 1.07
Steel WR Ft |0.12]012]| 0.11 |0.12
pipe -03 Fw [ 094|093 | 094 |0.94
WR Ft |0.13|0.14 | 0.13 | 0.13
-04 Fw | 125|119 | 1.12 | 1.19
WR Ft |0.10 | 0.10 | 0.10 | 0.10
-05 Fw | 1.10 | 1.05 | 0.96 | 1.04
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Material | WR | Mn[w%] | Ft[g/min] | Mn[g/min]
WROI | 293 1.14 335
Galva, | WR-02 | 234 0.97 227
steel | WR-03 | 2.57 0.68 1.74
pipe | WR-04 | 3.90 111 431
WR-05 | 1.8 0.94 1.78
WR-01 | 124 0.18 0.23
WR-02 | 0.76 0.13 0.10
f)ti;‘zl WR-03 | 097 0.12 0.11
WR-04 | 1.96 0.13 0.26
WR-05 | 1.09 0.10 0.11
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