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- Abstract-

Development of a jet air supplying welding mask for
controlling welding fumes

Se- Wook Songdt - Jong- Gil KimJ) - Hyun- Chul Ha2 - Tae- Hyeung Kim2
Jong- Chul Kim3 - Yu-Jin Jung?
Korea Occupational Safety and Health Agencyl),

Department of Environmental Engineering, Changwon National University? ,

Boram Environment & Technology Co., Ltd.3

Controlling the over- exposure of welding fumes
is not an easy problem because neither general nor
local exhaust ventilation systems could be
successfully applied. A jet air supplying welding
mask was development to reduce the exposure
level of welding fumes. The jet airstream pushes
the welding fumes away from the breathing zone
by using the frictional characteristic of jet.
Laboratory experiments were conducted to optimize
fumes.

the efficiency of controlling welding

Thereafter, its performance was tested in a
laboratory and an industrial field. The efficiencies

of reducing the welding fume exposure were about
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90% and 80% in a laboratory and an industrial
field,
elimination  of

respectively. Additionally, it resulted in

heat inside the mask and

enhancement of clear visuality.
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Fig. 1 The original schematic diagram
and flow direction of JASM
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Fig. 2 The schematic diagram and
flow direction of JASM
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(flat position)

2)
400Lx 150Wx 10T

Murex 350 CO2
, 1

Table 1. Welding conditions

Arc voltage 38V
Welding speed 12m/min
Wire thickness ®12

Wire speed 145mm/sec
Welding current 340A
Shield gas (CO2 250 /min

3)
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2 . 11 10% 312 /

16 . 3
11%
314 |/
, JASM
90%
30cm
, 3
AWS Standard F1.1- 76
5cm (AWS). , 4 3
NIOSH 0500 ,
4) , JASM
2
2 ,
3140 / 5 )
/ 6
2811 /
5
, JASM , ,
Table 2. The airborne fume concentration by welding mask type at welding technical institute
general welding mask(a) JASM (b) efficiency(%)
inside personal inside personal inside personal
sampling position welding breathing welding breathing  welding breathing
mask zone mask zone mask zone
fume concentration 28.11 3140 314 312
(mg/m3 (100) (100) (1) (10) %8 01

efficiency=(a- b)/ax 100
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mask

2)
09:00
: 18:00 9 ,
1 2
2 3)
3 5
1)
3 , 99
JASM . 10 14 / :
: 127 135 /| (132 /)
: : , JASM 18
34 1 ( 28 1) 5/

Table 3. The airborne fume concentration at under- body welding of excavator

i [din JASM
enwronmentall general welding efficiency (%)
assessment at ‘99 mask(a) (b)
Concentration
12+ 2.83 13.2+ 044 2.8+ 0.78 78.8%

(mg/m3

efficiency=(a- b)/ax 100
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. JASM

78.8%

JASM

, gas shielding

(1999) ,
200 /min ,
0.7 m/s
300 /min
12 m/s

20Lx 20Wx 10T

, Murex

1.2mm

290 340A
1rpm

2.5cm 4
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250 /min
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25cm

350
C0o2

(turn- table)
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Fig. 5 welding mask for welding fume
control(JASM)
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Fig. 6 the position of welder(manikin) and turn table
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1)
2 1
4
40t /min
200 /min
, 400 /min
/min .
250 /min
Im/s
Im/s
2cm
25cm
(TSI, USA)
, 200 /min
200 /min

(dwyer, 408 )

4
4
4 1
, No. 1
?)
400
2cm
2cm
¢ /min 40 /min
Im/s

5¢ /min

2cm

3cm
2cm ,
200 /min
25
(TRH-3A,

Table 4. Airborne fume concentration and temperature of inside mask by supply air flow rate variation

No. 1 No. 2 No. 3 No. 4 No. 5
mouth | chin | mouth | chin | mouth | chin | mouth | chin | mouth | chin
flow rate line line line line line line line line line line
(¢ /min)
0 0 25 20 30 20 40 20 45 20
fume
u . 41.9 25.3 6.5 6.1 6.1
concentration( / )
temperature of inside 201 275 26.0 276 283
welding mask( ) ' ' ' ' '
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, Japan)

5 ,
419 |/ ,
, 40. JASM
1 . JASM
25 /min - 200
/min No. 2 25. ,
3, 275
, 1
30 /min 65 / 16 ,
, 400 /min 450 /min 6.1 .
/ 400 /min , 2811 [/ 3140 /
, JASM 314 /
350 /min , 312 / 90%
300 /min
2.
, 1359 /
, JASM 276 |/
15 80%
27 3. JASM
5 , No. 3 300 /min, ,
20t /min
Table 5. The airborne fume concentration at under- body welding of excavator
environmental .
assessment gene;}zlSI\(/\zzl)dmg JA(\E)M efficiency (%)
at '99
Concentration 12+ 2.83 132+ 044 2.8+ 0.78 78.8%

(mg/m3

efficiency=(a- b)/ax 100

- 107 -



4. JASM
, JASM
REFERENCES
1999;9(2):90- 99
© 1998
1993;5(1):
163 169
1995;5(2):172- 183
© 1989
© 1999

1994:4(1): 71-80
;1996.
America Welding Society. Method for Sampling
Airborne Particulates Generated by Welding and
Allied Processes. ANSI/AWS F1.1- 76
Burgess. Recognition of Health Hazards in
Industry, 2nd Ed. New York: John Wiley and Sons,
Inc.; 1995. p.167- 203
Diane Liu, Hofer Wong, Patricia Quinlan, Paul D.
Helmet
Concentrations Compared to Personal Breathing

Blanc.  Welding Airborne  Fume
Zone Sampling. Am Ind Hyg Assoc J 1995; 56:
280- 283

Ojima J, Shibata N, Iwasaki T. Laboratory
Evaluation of Welder's Exposure and Efficiency of
Air Duct Ventilation for Welder Work in a
Confined Space. Ind Health 2000;38(1):24- 9

Simcon NJ, Stebbins A, Guffey S, Atallah R,
Hibbard R, Comp J. Hard metal exposures. Part 2:
Prospective assessment. Appl Occup Environ Hyg
2000 ; 15(4): 342- 353

Tum Suden KD, Flynn MR, Goodman R.
Computer Simulation in the Design of Local
Exhaust Hoods for Shielded Metal Arc Welding.
Am Ind Hyg Assoc J 1990; 51(3): 115- 126

- 108 -



