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Performance Assessment of Fume Extracting Welding Gun
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Fume extracting welding gun is one of the
promising options for reducing the welder's fume
exposure. The performance of the gun was
assessed on the basis of capture efficiency.
Capture efficiencies were measured in a test
chamber recommended by American Welding
Society. The overall capture efficiency was turned
out to be above 95%. But it did not include the

effect of crossdraft existing in the real work

environment because all experiments were conducted
in a closed chamber. It thus needs more work in
the future. In addition, the future directions for
improving the present commercial techniques of
the gun were discussed.
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Fig. 1 Fume extracting welding gun(left) and fume collector(right)
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Fig 3. Test chamber
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Table 1. The welding conditions being tested.

. Welding Arc Welding . Torch Wire Wire
Woilg;gg current Voltage speed Shl(e(l:dogas angle thickness feeding
P (A) (V) (cm/min) (9 (mm) speed

Flat 290300 271~28 33
20 145
Over head 290340 26~28 47 . 10 12
( ¢/min) (mm/sec)
Horizontal 280320 271~28 61
(Glass fiber filter, Wattman EPM 2000) 5)
93~107C 1
0.01mg
(Electric balance, Sartorius R160)
O.1mg (%)= x 100
93~107C 1
SPSS 7.5k ,
20 ,
(ANOVA)
(1)
3 II.
1
Table 2
(Flat) 95.8%,
(Overhead) 96.4%, (Horizontal) 95.1%
(W,- W,)*B :
Ft = T X 60 [g/ min]
, Ft: (mg/min) , Table 2
W1 : (mg)
W2 : (mg)
B:
(+ ) (mg)
T (s)
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Table 2. The fume generation rate and capture efficiency at various welding positions and nozzle locations.

Welding Fume Total fume generation rate (g/min) gf?:'celgﬂg;‘
position extraction Ist ond 3rd Average (%)
extr'igti on 0.7154 0.7401 0.6501 0.7019 -
Flat A* 0.0306 0.0342 0.0118 0.0255 96.4
B* 0.0157 0.0164 0.0167 0.0163 97.7
C* 0.0267 0.0252 0.0374 0.0298 95.8
extrggtion 0.6440 0.6408 0.7359 0.6736 -
Overhead A 0.0115 0.0147 0.0469 0.0244 96.4
B* 0.0215 0.0291 0.0118 0.0208 96.9
C* 0.0045 0.0023 0.0125 0.0064 99.0
extr'igti on 0.6672 0.6840 0.7779 0.7097 -
Horizontal A 0.0074 0.0130 0.0386 0.0197 97.2
B* 0.0396 0.0315 0.0325 0.0346 95.1
C* 0.0401 0.0250 0.0108 0.0253 96.4

* A, Band Care 3, 35 and 4 cm gap between torch tip and exhaust opening, respectively

Table 3
)

(Interaction)

. Fig 3

Table 3. Analysis of variance for the welding
fume generation rate.

SsA | & | MS | F | p
G;Z Zit:;i: E)‘;r:r:ntgip S5E-05 | 2 | 276E-05 | 02192 | 08083
Welding position 0.0004 2 0.0002 | 1.5638 | 0.2365
Interaction 001 | 4 | 0003 |21024 | 04227
Residua 00023 | 18 | 00001
sum 00038 | 2
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(Cornu, 1991).
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Fig. 6 Bead appearance for various shield gas flow rates

(Low-volume, high- velocity exhaust system)

EC

99%

NIOSH (National Institute of Safety and

Health)

1979). Table 4

(TWA)

- 97 -

(STEL)

80%

50%

(NIOSH,



Table 4. Fume concentrations - regular vs. fume extracting welding gun

Total fumes (mg/m3
Fume extracting welding gun
Welding gun type Regular gun
1st day 2nd day Average
Area concentration 0.15 04 0.49 0.45
Breathing zone STEL 58 11 14 125
concentration TWA 12 0.62 0.66 0.64
NIOSH
20kg )
2-3m
, 50- 100 ,
200
250- 300
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V.

(Welding fume extracting welding
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