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Fig. 5—8 Power spectrum of acceleration of welding
vibration (a) and welding arc sound (b)
on dip transfer arc at high frequency region.
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Fig. 5—9 Power spectrum of acceleration of welding
vibration (a) and welding arc sound (b) on
globular transfer arc at high frequency region.
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Fig. 5—12 Power spectrum of acceleration of
welding vibration and welding current
on globular transfer arc at low
frequency region.
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Permissible Limit of Continuous

N

8 COZ /
§ 4 +90 )< ]
W —
o ; . .
» 8 |85 Welding Speed : 20~60 %I;l;lr/‘ ]
§ Electrode Extension: 20 mm

Gas Flow Rate : 20 i/min

| 1 |
200 300 400 500

Welding Current (A)

Fig. 6—5 Relation between permissible limit of continuous
noise exposure time and welding current in CO2 and

MIG arc welding.
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Permissible Limit of Continuous
Noise Exposure (hours/day)

0
A7 7
] e
| - 80 | ] //A .
A Arc Length : 5 mm
A lgv = 100 A
- 70 N lp = 150 A ]
A
2.7 I, = 50 A
JAY -7 .
! | | ] L1 gl 1 1 ! fro1 1. 1
10 30 50 100 200 . 500 1000 2000

Repetition Frequency fp (Hz)

Fig. 6—6 Relation between permissible limit of continuous noise
exposure time and repetition frequency fp in pulsive

TIG arc welding.
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AETIE, BET—/ELEE7 0 XORBICEB L 226, RO, BEENEEICS
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7. 2.1 BEIOEXOBRHG
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TRALDEFGTAI2SmDERIZ B TR RoN S, ZOLENRIIATE CRASIB, #E
THRAL6ABIZHEL . ERE— FOBAOEHE]L ~ 2dBICHE L TEL L KE W,

L7zh'5 T, BIZITIEEE — FOBOL ~ )L 2 HEBEICHKETIUE, VILOZEE DM
B LILDMEE KREEERHT 2 0 WREE 402 (7277 REEEGTIIILE2.5
mmPL T DL DK LTI RETH - 72),

Fig.7-3ic, »OVATIGT — 768 (JEREER) TILEE 3.5m, S5mm, 9mmz x5 &
Lt%%ﬁTo%iv&wmﬁﬁﬁﬁﬁ&mmﬁﬂjmmﬁﬂtSMKﬁLT%&MB
9mmiZxf L CHISAB TH 5, TIGT — 7 iEHDBZAITIZ T — 7 RAEHICEBRIE K OZAL,
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REDTLODEBFHORES L L THFTH S, B, REBEEFHETIIHEEY 1 mfZESF T
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T—=7HUSED K & T — 7 DHO—EH L0 FBEA~BE L (I 55% & B34S
LD—ERIZILORBERICH 5 ), Lo b2 @B ICiZNERABEN T 2 D0 BEE NS,
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Welding Current: 200 A
Arc Voltage: 20V
Welding Speed: 20 cm/min

CO2 Arc Welding

Response (10 dB/dijv)

— Time (1 s/div)

Fig.7—1 Example of hole detected by arc sound
in CO> arc welding. (hole diameter : 5mm)
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Response (10 dB/div)

(10 dB/div)

Response

200 A
20V
20 cm/min

Weiding Current :
Arc Voltage :
Welding Speed:

CO2 Arc Welding

1o

j

Hole Shape

——> Time (1 s/div)

Fig.7—2 Example of hole detected by arc sound
in CO2 arc welding. (hole diameter : 11mm)

TIG Arc Welding Current Waveform :

Rectangular

lp =I50A, Ip=50A, fp=50Hz
Welding Speed : 20 cm/min
35¢ 5¢ 99
g N g

Level

(1 s/div)

——= Time

Fig. 7—3 Example of hole detected by arc sound
in TIG arc welding.
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Response (10 dB/div)

Response (10 dB/div)

: Welding Current: 200 A
COz Arc Welding Arc Vogltage: 20V

Welding Speed : 20 cm/min

T

Welding Direction

%ﬁ/

Work Piece

7 / iy,
(a)

1 | 1 | 1 1 | | | B | | |

20

— [T
Welding Direction ~ 7 Work Piece

7777777707/

AR NN Ny

(b)

S

RS T WA s

] ] ] L1 1 ] 1 1 1 | | | |

— Time (| s/div)

Fig. 7—4 Examples of step detected by arc sound
in CO, arc welding.
(a) step down
(b) step up
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TIG Arc Welding Current Waveform : Rectangular
Ip =I150A, Ip =50A, fp =50Hz

Welding Speed : 20 cm/min
® ' 01_/
% Werk Blece 2221 2, ‘Work Piece
10|10 o (mm) o T1ouo

Response (10 dB/div)
1

— Time (I s/div)

Fig.7—5 Examples of step detected by arc sound
in TIG arc welding.
(a) step down
(b) step up
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FrR R E 7, Vb0 3 MHEBRENBEDEEL SLOEB 2R L 2B ThH o, T—
TROBMIHE > THEEV~LEZEREL, 7—27K&2m&20mmE DL ~)LEZH14dB T
H5,

Fig.7-7 (3. BEHBOEITICE > TREMEA 0mnd 510mmF TR 2125 b & 9 ek
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INDHE, BEV-UYPEATINORT—I7EIFELS XD, £72:7—7 OBO—Ek»*
EDD2DTH D, REHRETIIS BZCRNRI LIS, BEEEIF—FETHNLTL LD
BRI EAEL 2L, BIZIET—7ED 5 IZEERD 1mnZEbict L T 2ok
HIIESHICARETH S, 72721, Fig7-6lcRbNA L)1, T—7ROBINZHE) L~
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TIG Arc Welding

Current Waveform : Rectangular
lp =I50A, lp =50A, fp =50H:z

Response (10 dB/div)

] Arc Length (mm) ) )
- _ _ 5 -
Ottt s sy, 7 // / // > Z Y.

i 7% ‘ /////}A .
i |
1 { 1 i L | i | | { 1 1 | 11 1 | 1 1 1
— Time (I s/div)

Fig. 7—6 Example of change in arc length detected by arc sound
in TIG arc welding.

Current Waveform : Sine
Ip =200A, Ip =150A, fp = 200 Hz

TIG Arc Welding

(10 dB/div)

Response

Welding Speed : 20 cm/min
- Groove Width (mm) 2,/
/9 ., . v A
/Ly
_7,,|é% Gz Lo vttty 77y z
{ H 1 1 | | I | | ] 1 ] | 1 | |
— Time (I s/div)

Fig. 7—7 Example ofbchange in groove width detected by arc sound
in TIG arc welding.
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N NICEETH) , —EDREZRDIZHTH B,

S |k

©

o F €Oz Arc Welding

h 200A,20V

ol

- h-HhF“h‘*J"‘~h\f"~N'd~.Nv*"“A--*‘-““\y’f*\uhn"ﬁph\fhﬁhi (a)

]

(2]

g

§ Q=20 l/min_l‘ Q=0 I/min _I‘Q= 20 I/min
L TVolve shut ’I"Valve opened

| 1 1 1 1

% - MIG Arc Welding

N 400A,32V

)

o

(®)

Z “ (b)

o |- &»

(7]

[

[}

2+

e L Q=20 I/min% Q=0 I/min Q = 20 I/min
-~ Valve shut l:Volve opened

] 1 1 1 1

—3» Time (5 s/div)

Fig. 7—8 Examples of interruption of shielding gas flow detected
by arc sound.
(a) COy arc welding

(b) MIG arc welding
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Response (10 dB/div)

Response (10 dB/div)

Current Waveform

TIG Arc Welding
Welding Speed :

Sine

lp = 200A, Ip =150A, fp=200Hz

40 cm/min

B

Time

Fig.7—9 Example of humping bead formation detected by arc sound

in TIG arc welding.

(I s/div)

Welding Current: 400 A
Arc Voltage : 32V
Welding Speed: 20 cm/min

CO2 Arc Welding

| I S N N

i 1) | | ! (1

(1 s/div)

——> Time

Fig. 7—10 Example of burn-through detected by arc sound in CO,

arc welding.
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