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Questionnaire Survey regarding Manual AC Arc Welding Operation
by Tatsuo Morovama*, Hajime TomiTA* and Eiki YAMANO*

Abstract: Arc welding is a high-risk operation because it is very difficult to remove exposed live
parts, such as the welding rod and the welding rod holder, from a manual AC arc-welding machine.
The Voltage-Reducing Device for an AC arc-welding machineld VRD is designed to prevent electric
shock caused by the arc-welding operation.

Although VRD is very useful for preventing electric shock, the time has come to improve the
device by internationalizing the specifications for the standards. A questionnaire survey on the arc-
welding operation was carried out among arc-welding workers. Statistical analysis was performed on
453 responses. The results are summarized as follows:

100 About 58% of the arc-welding workers had suffered electric shock during arc welding.

200 The live parts touched most often in electric shock incidents were the welding rod 35%[] the
welding rod holder 30% [ and the welding work piecell 26%L[]

30 Over 50% of the arc-welding workers had suffered electric shock during welding-rod-exchange
work. One reason is that the welding rod is exchanged before the VRD has reduced the output
voltage of the arc-welding machine to under 30V.

400 About 95% of the electric shock incidents occurred when clothing, such as coveralls, shoes, or
gloves got wet.

50 When a welding worker wearing wet clothes touches live parts of an arc-welding machine that
has a VRD, the device may not operate safely, possibly causing the workers to suffer electric
shock. Therefore, it is necessary to consider the starting sensitivity of VRD.

600 About 30% of the workers thought that the use of VRD was troublesome. Therefore, manufacturers
should improve the device.
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Fig. 1 Schematic view of an AC arc welding
machine equipped with Voltage Reducing
Devicell VRDU
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Fig. 2 Schematic diagram of output voltage of an
AC arc welding machine controlled by a
VRD.
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Fig. 3 Classification of industry type on response.
ogoooo
1% e
HY [ Fiil
B 20—-30R%R
0 30-~4010 %K
IT% B 40-~50@ %R
B S0R8 L E
24%
Fig. 4  Age of the respondents.
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Fig. 6 Years engaged in arc welding operations.
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Fig. 7 Working hours per one month.
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Fig. 8 Types of arc welding machines.
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Fig. 9 Classification of industry type for

respondents who had done AC arc welding.
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Fig. 10 Age of the respondents who had done

manual AC arc welding.
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Fig. 11 Percentage of respondents with certification
in welding who had done manual AC arc
welding.
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Fig. 12 Years of arc-welding experience among
respondents who had done manual AC arc
welding.
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Working hours per month among respondents
who had done manual AC arc welding.
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Fig. 14 Percentage of respondents who had

experienced electric shock during an arc-
welding operation.
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Fig. 15 Live parts touched by arc-welding

operation workers.
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Fig. 16 Area dependency of the electric shock.
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Fig. 17 Influence of wet condition in working area

on electric shock.
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Fig. 18 Relationship between electric shock and the
contents of the arc-welding operation when
the electric shock occurred.
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Fig. 19 Influence of wet condition of work clothes

on electric shock.
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Fig. 20 Percentage of respondents experienced in
manual AC arc welding who had experienced
electric shock during an arc-welding
operation.
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Fig. 21 Live parts touched by arc-welding workers

experienced in manual AC arc welding work.
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Fig. 22 Percentage of AC arc welding machines with
VRD.
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Fig. 23 Area dependency of the electric shock on
a manual AC arc-welding operation.
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Relationship between electric shock and
wetting condition in working area during a
manual AC arc-welding operation.
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Fig. 25 Relationship between electric shock and the
content of the manual AC arc-welding
operation when the electric shock occurred.
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Influence of wet conditions of overall on
electric shock during manual AC arc-welding
operation.
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Fig. 27 Degree knowledgement of types of starting-

resistance sensitivities of AC arc welding
machine with VRD.
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Fig. 28 Dgree of knowledgement of the relationship

between the degree of usability of an AC
arc-welding machine with a VRD and its
starting-resistance sensitivity.
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Fig. 29 Degree of knowldgement of troublesome
factors in a VRD.
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operating an AC arc-welding machine.
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Fig. 31 Main checklist items regarding the function
of Voltage a VRD.

goobgooooooobon

b ERERLSSh TSR
N R AL AT

B EREALEhLTL IR
BN AR S L

BT

Fig. 32 Degree of experience in starting

desensitization of a VRD by fouling and
rusting of the work piece.
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Fig. 33 Method for recovering the desensitization

of a VRD by the fouling and rusting of
the work piece.
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Fig. 34 Degree of usability during the delay time of

an AC arc-welding machine with a VRD until
it reduces the no-load voltage to a safety
voltage.[ test by test button[]
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of an AC arc-welding machine with a VRD
until it reduces the no-load voltage to
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The degree of usability on the delay time
of AC arc welding machine with Voltage
Reducing Device until it reduces the no-
load voltage at safety voltage.J Under
the permane-nt welding[
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Fig. 37 Time until the welding rod is exchanged

by operator after the arc is extinguished.
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Fig. 38 Distance between the ignition point of the
arc and the welding point of the work piece.
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Fig. 39  Type of the glove used in welding.

goboooobooooooo

44000

gbobooooobobobobooobobono
gboobobooboobooboboboooooobon
gbobooobobooobooobooonFig. 390
oobooboooooogooswboooooon
gbooboboobooooobobobogooooobon
wwilooooooooo

450000

gboboooobobobobooobobong
ogoobgoooon
goboobooobooobooboboooboooboon
gbobobgoboooo
gboobobobooboobobobgooooobon
gboboooobobobobooobobong
g
gboobobobooboobobobooooobob
gboboooooboogn
gbooboboobooboobobobooon

5. 0000000000

gbobgooooobobobgoooobobong
gooogoo



ooooobooooooooooboooo

0100ooobooboogss»oobonoooooon
gogbobooooboobobooobbooooo
gooboooooog

0200000o0o0ooobooboboboooooon
035%0000000030%0000026%000
gogbobooobobooobooobbooobo
gogbobooooboobobooobbooooo
gooboooooog

g3oooobooooobooboboboooooon
gogbobooobobooobooobbooobo

I A A A A

gooogo
04000000000000050% 00000000
ggbobooobobooobooobobooonboo
gogbobooobobooobooobobooooboo
gogbobooobobooobbooobbooon

050 0000000000000 00b0000D010%

oo0oooooobobobooooobobonog
oo0oooooobobobooooobobonog
ooooooooboobobooooo
ged0ooooOo0oooboobOobOoboooooon
00o00o0obOoogooesuooooooonog
oooooooobobobooooobuobonog
oooooooobobobooooobuobonog
obooooooboobobooooooobo
o700oo0o0oo0ooobo0obobooooooon
gbobogoooobobobgobooobobong
gbobgoooo
gsgbooboobooooooobobobobonoon
gboobooobobobogeooooonog
gbobogoooobobobgobooobobong
gbobooooobobobgoooobobong
gooboooorm»booooobogooooooog
gboobogoooooboobgoo
gouboboobooooboobobobobonon
300%000000000000000000000
gbobooooobobobgoooobobong
gbobooooobobobobooobobong

6. 0000

dbh120000 200000000000000O0
oo oooooooooooo
goboboooooboooobooobobooooboog
goboboooooboooobooobobooooboog
gobobooooboooboooboboooobog
gbooooobobobooobobobobobooon
goboboooooboooobooobobooooboog
goboboooooboooobooobobooooboog
gobobooooobooobooobobooooboog
gobobooooobooobooobobooooboog
gobobooooobooobooobobooooboog
gobobooooobooobooobobooooboog
gobobooooooobobooobbooooboo
goobooooobooobooobobooooboog
goobooooobooobooobobooooboog
goobooooobooobooobobooooboog
goboboooobooobooobobooooboog
goobooooobooobooobobooooboog
goobooooobooobooobobooooboog
goboooooogod

goboboooboooobbooboboooobobg
oooDoooooboooobobooooobogJisoo
goboboooooooobooobobooooboog
gooboooooboooboooon

goono

1000o0obobobooooobobobom™moo
obooobogooob?2000.

00000000000 DbO0OO0ObOO0ObDbDOO
goooon

30JIS C o311 Do obooboooooom
1989.

gogio1o0 70000





