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A Study on the Evaluation of Welding Fume Generated during
Arc Welding
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ABSTRACT

The cases of welders illness by welding fume generated during arc welding are recently
reported, which makes the legal regulation in the welding work place. Also, this situation makes
the employers and welders be concemed about the welding fume seriously. At this point of time
it is necessary that a standard testing method is developed as a fundamental tool for the
evaluation of Fume Generation Rate(FGR) required for making progress in the development of
low fume electrodes and welding process technology and also constructing the ventilation
system in welding area.

However, the current standard(KS D 0062) is only applicable to the manual covered electrode
arc welding. In this study the evaluation procedure for the FGR is established by developing the
fume collection chamber which can be applicable to semiautomatic and automatic arc welding as
well as manual arc welding. This evaluation system and procedure can be used as a tool not
only to develop the low fume welding electrode and welding process technology but also to
construct the equipment controlling the welding workshop atmosphere.
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Table 2 The Standard Welding Condition and Materials

for the Calibration of Fume Collection Cham-
ber and Procedure

il r

Calibration Condition
CTWD{mm) 2
Torch Angle (deg) 0
Wire Feed Speed(m/min) 103133
Weldi
eang Current(A} 250/280
Parameters
Voltage(V) 28/33
Travel Speed(mm/s) 8
Test Time Elapsed(sec) 60
Tvpe Solid Wire
Electrode
Dia(mm) 12
Tyvpe Abicleaned)
Test Plate
Dimension{mm) 260x260x 21
T g Ty
ype and Polarity DCEP
of Current
Initial Pr
itial Pressure 0
Drop(mmH:0)
o Composition CO
Shielding Gas -
Flow Rate( ¢ /min) / Nozzle Dia.(mm) 19/19

Table 3 The Standard FGR Values under Calibration

Condition
Calibration Value

Arc Melt-off Fume Fume wt./ Consumed
Volt Rate Generation Rate Electrode wt.
(V) (kg/br) (g/min) (/Beectrode N %)
33 280 047 0.42
28 250 039 045

5 #d B

Aol HdHg M=z F
Bty ggoz 7|EY A5 arc Y e

Journal of KIS Vol. 13, No. 2, June "98



HEA7A ERd F A GrkE Aea v
A% £AHAA Foiste AA AG@GLNAM AL
451 dr BE 348 9 83 processl
da Hg - grkg = QA =0 =23 9 £H
#AA¥= CTWDY torch angle, travel speed %
3 22 71EY F IAAANRE BET £A)
Ertsdd =88 242}0}71] FAAE = UA
AAsE 7 WE §F LAY wste] A <
Apel A @ HFo wae AA AR
aReR st AEY LHxd 2Hd o
% ““J}‘i“;-’% E%OI 7Vedl g Wt ohe, &

F8E F #d Ag glojx ANIHE F
Hi‘a’ F Quke F8% 9st Uk Fig M4E
Fag PAXY HA7eY FAFAHES JER
= £8% A¥oltt wlAd olg o] FEH
A AHubo] A2 FEsbo] w2 HI} system
T&o2 Uty EHAR 2 process—’“oﬂ o
# AAHz AIFHA HIES AANE F
AA =How oleE rle ‘?l-ff?fl AFe E
z3} 2 FARE R AEY GrpleR
2R gz AFY A 2 A HAdx
dEo] ZFHo2E A F EHANE M A
F 2333 MEs A% 34 ZFo Ale

2 849 F dedgz 7iqEd. 28 9
ol7bM A & SHAR R T4 AMEL A
100
0s¢ Voltage=280 A, Ampere=33 V, Torch Angle=0
om0 F Travel Speed=8 mms, Wire Feed Speed=13.3 m/s
CTWD=20 mm, Flow Rate=19 min
070
060 -
g
5050 I - o — ——
§ 040 [ - .
230
020 [+
010
000 " ¢ s

Number of trials

Fig. 14 The Repeatability of Welding Fume Collection
Procedure
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