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S ®olx A (pressure welding) 71 S TAFA U= 7] 20] Qlt}68)
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o, 1920 el obA T FFaolut Zhzke] A g sk Y d7] &
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g%l BN 2E AANEAT 9

o EAE st obABAL §URVH Wl EFste] AxAE 7Tl

P BEAZ BFI
£H AP o B2 gHS 2HIdE @ A Bio] Jud 5924 AY
S SH-3 e AR FAE &3l He HEE AYsa a2 BES A
g olAEH fHoer HTE Ay wddo, @S oy AV|7F 3 22 9
Folx AEE w 2o wel Fad Av|E wdkstd AMETE & gt
Tl 5442 (A%) ¥
32 Heo] et A% (mm)
Al HE 1 2 3 4 5
7 0.7 0.9 1.1 1.4 1.6
A 2 HS5 10 13 16 20 25
7 1.9 2.1 2.3 2.5 2.8
2.2 224 (BY)H¥
2 2o s 2 A (mm)
B 00 HE 10 16 25 40
773 0.4 0.5 0.6 0.65
HE 50 70 100 140 200
B O
773 0.7 0.8 0.9 1.05 1.2
B 1 HE 250 315 400 500 630 800 1000
773 1.4 1.5 1.6 1.75 1.95 2.15 2.35

BA L Eed VAL A S AW, 67, 1997, paT

A4 54 Hel Wae 84 Aed FAS wASEY, 3 108S 10mme] A4 £4 7
SS9 Ao BAST guh TPy Fo) Mss Pold BEOR Hof FEHE ob4Y
Ao e EAS, A §4 5@ B A W N5 11009 gk 1000
We 10mme] A4HL §4 &+ Ak
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3) B84 7t "H2d ofa §HWU(TIR)
(1) TIG &4
TIG &Hole Lol F&£3 W&stA g ol=2(Ar), &5 MHe) 59 =
T AT mA) Alole] o}AE WA
El 74 (£21)
1938 1= ¢ ¥ =(Linde) A7 A& Al zkete] AR&&F7] Al ZHgE o] TIG &4 7]

t zldE AFHEE ASHAOY 8FS A oj2: xE ol gud
of $HE g AT me ZEAYs B, BRVF 5 A gREd 75

2 EHT 5 Ao AEHAT WO

i E7HAlE VA FEcEhe B AEA, £33 &M FE S AT oRE 2AskE
Ao R Ut dubq o s wo] AL H I e TIG 471 F8 2ot
TIG €379 WH 7AW A o=z Abo] g 2~ H (Thyristor)2], Abel gl 2~¥ 9} ICE
FaE, #Hol AdE Ay HHF AIHE nverter) 21 9] - 717F Aok g o
2 FEH 5 2 A Vs s HAEE F de A= TIG 4719 FH el
o] Btoll = 54 TIGEH, TIG ot H(spot) &3, TIG oF2 Axt Fo] 3wt}
(3) TIG &4 #aA
SA(flux) & AH&3HA] kol & L(slag)7t §laL vl o] =(bead)7} 71 %3ch. &=

# 2R hael BER §HY FW Hhurge] doju

%2 92 & Ak Jlg §4 Wkl 3
%, A4, /104, WAl Fa, vhwel §43 $49 BE A Hsse

g &4 ol dEe A, 44, A ER Y

74) Tungsten inert gas &3 °lg} 3l TIG E+= Gas Tungsten Arc Welding GTAW= <+
it

75) TIG 8471l = g2rle] d=3 A Ateldl] ofaE WAA7]7] 93
FEEo] v obAF WSt YArlo R = 3
ofZ o] FFEe] °F 3400TCe] &85F-E HVIZHE Hesty &gt

i}
2,
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o Faol AFgsel k= shash EFete] A wge wedn

F2 oNAFEY §Ho 2ol Axm ki AFES B75E EFse] A
8

4) =84 7t % o2 £3¥ (MIG)
(1) MIG €#
TIG $4elM Bxdeoz @ 382 AFE A2 ®olu 2RHAE &
2

e 5 2= o &4
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gas)7h wES Fohol HAtEo] of2 F98 mEstel uvle FYS Auste]

76) Aol (2005), AAA p.36.
77) SN ARSI B TR of=HAn), FF(He)e = ARS s, wEe] 84k &
S A7) 7 D vlge] E7F 7RSS AR IR dvE &5 (1997), AAIA p.96.
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2 7RYAA Hrgs F5 Aols Aol7t 3mYd A5 AU 0.6mm °]dS

- Z(pull) ¥4

T2 AT EHAA AEst = Aot &1 EXH Ay dAdd R #
TEEA SFA ubE Aol Ha d&dste] FR A Fo] Z2 Ak ool 9
Abgoll A gHakt.

- ¥ Al Z(push-pull) 2

2FN BEA FEd Fa FAE FFHsto] S5 AolEe] FA mH o]& u
Abg skl Faol dEsty BEA 7ol EHe whade] St

- f ¥ ¥ Al (double push) 4]

2E% AlEe Tt Tw FAE FEAste] F4 WE HolE A&

£x9 Af2E Agol 7H5e Aol FA ol

4) o]Atgter 4 of3 £ H(CO, gas shield arc welding)

(1) o]4tsleta o= &£H ) AL
AR A SUR ool FF FA ol 9ste] A& FH
o7t S T4 w &3 AF7E golojol 9ste] MEE o] o

i=]

CO, €49 ddg+= TIG, MIG 4719 2o Q8=
o] wZFdA ety 3RS RO AE5Ho R HFE = 9folofeo of=e}
4§ 58 Y2 HEH Bosty §4S 3t 53] bz o g 2= 9lolo]o &)

AN M), THA2SDE H7bstel Abste 7125 flofe 2aE e
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(soldering) ¥} 450C o]+ e] 7 9 (brazing)

O 94 ¥ (soldering)
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fife)
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3. TIG, MIG €39 As5d EA
DTIG €39 Asd EA

(DzdH R 2% TIG &4
dwbA o 2 Zmolste] xH e 2=Fe] Gl Wol 2oy &A% A7t 2
2 glom zERlY A R4 7hE, FRES T &3 AMgHET 2EA 2%
TIGEH Alole EFo] 7bd ®o] 2oled EF 1~2%7} 349 8=
el vjste] ofa W&ol £l oA AP E $FITh % TIGEH 59
z

of Wt HAF7E Ao d HFo] Forr &3 A 7bysto
A= #He 28 FASH] fsids 7hed w2 ARE AbEsta, EAjek 4
& date] ofmaE FTAZ F AR A8 AFl wEt 7hEEE (after flow)A

e 24 F88 Adol FUh M SARE HE b2 SAE o] &3

o AHE Al FEERAVY] FES 5~20m/ming = 24 ste] AR ghrh(E25)

@
ofo
it
2
JH E(

HDCSP)Y A% §4 4942 AHgstel 4o #a F5d v

_54_



5. 2HAIA 2% TIGEHAF

A7 A% |88 A7/ | 87HA AE| 72 72 | =5 A& N
X +H S
mm mm mm mm {/min mm
1 1 80~110 80~110 1.6 9 1
1.6 1.6 60~90 90~110 1.6 9 1
2.3 2.3 80~120 100~120 1.6~2.6 9~11 1
3.6 3.2 110~150 | 100~120 | 2.3~3.2 9~11 1
3.2 130~180 | 100~150 | 2.6~4.0 | 11~12.5 1
5 4.0 150~220 | 100~150 | 3.2~5.0 12.5 2
€3 35w MEAL A SH A 97, 1997, p.8T.
& 843 o] ozt FEsH doled ¥E olaA %%?3; Hol=2 s 8742
ARl Fake] &4 ol X &MAE AbREte] Hadk HEs dS 4
2Q)&HAF
TIG &¢FvF S-HoA= AL, A58 &4 2 uf{F &4 Ad&
o] Alg3tt. E3 u{F AFI(ACHF)EH7E 99 wF 84719 343
AfFol 133 ALdE HEAZN AL s a&40lt}
E7. ¢FvE, ¢FvadT TIGEHAF
¥ 7k 2~ ==
H5A | A% | EAAF | EHEE | A o = -
= e AE | HST
mm | mm A mm/mm | Smm
{/mm mm
1 1.6 50~60 [200~400 1.6 5~8 8~9.5 1
2 2.4 90~140 |200~350 2.4 5~10 8~9.5 1
3 3.2 130~180{200~300 3.2 7~10 9.5~11 1
4 4.0 180~230{100~250 4.0 7~11 11~13 1.2
6 5.0 200~270{100~200 5.0 8~11 13~16 2
A Y TEAS 9 SH A d7, 1997, p.9.
3 F, T¥F TIG &4
T Zolgo g8 L7k 9k 900~11007C o] 15=7F =of 71E AJZte] 71 A
o] Bt 5% thEth.(X26)
MEHRE 83552 EF 1-2%8H g2 A5 A&t
Q)&EHAT 5 AZ ¥l oz AF ASA4DCSP), 2F LT3}
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(ACHF) A& Agst=d ofefe} o] 2 A E/eo e 211& A4y
(3)F TIGEH : 9 &Hdx= o2 7t~ 5o ol2 2K5%+dAF 75% =
Frkaw ALY TR i 2 SRR oIS du ojadE A% v 3
el 7t st &§o] W st
42! 3% TIGEH

TR FEel By S ol 2eled 84 A dd 25EE 200CHE A ¥
&Sl g vtk B b obZ T EE ol=E 25%9 AF 7B%E Y

AHEEEIL AFES BEF 2% B 58S &
2) MIGE&H ¢ A=Y 54
(1) 47 MIGEH
|4 goloj= AEFeol 0.6mmHF-H ] 24mm7bA] low Al FolE= 0.9mm
HFE 78 du ARt or ggo] ofd Agol @ol AMEHEH BRI UL

AEE CO, B AESE, FEe Mot CO, 7hAwE o8 Wi 87

&3 gololo AVIE T EEY FAN BFAY ZA AA wt M
slof st v 2o
KS+4 - Y308, Y308L, Y309, Y316, Y316L, Y347
ol o - MIG-308, MIG-308L, MIG-308LSi, MIG-309, MIG-309LSi,
MIG-316, MIG-316L, MIG-316LS1, MIG-347
ZE g 2= FA @ 304(27F) A, 9kolol= 3085 AdEsto]oF Hd ~
Al AARTF)ZE £41F
GHE WEbaRE of2E EE of2Ed M 175%, £E CO, 5725%9]
EF 25 2 COp T ol gsE AL WA BAR Fshe Aol Fuh
4H 279 ud 9= =9 g ola £HLE B T4 2.0mmol L $Fo] o
b 08mm, §HAFIE QACl T ofZAS} 15VU® 23 sholo] FFe o
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<Abstract>

A Study on Characteristics and Materials of Welded Sculpture

Song, Jae—-Kyung

Department of Fine Art

Graduate School of Cheju National University

Directed by Prof. Kim, Bang—-Hee

Humankind began to use iron in Asia Minor about 4000 B.C.
Advance in iron culture caused considerable change in a
viewpoint of art, bringing humankind aspects of further
advanced war behind pursuit for happiness. The purpose of this
study was to examine meaning and characteristics of welded
sculpture in history of sculpture, which changed the concept
of modern sculpture created in accordance with change in the
condition during the postwar period, as well as to consider
concretely welding technique and materials to treat metal.

Welding technique was supplied to the world rapidly after
war and welded sculpture prevailed. Accidental effects found in
making works made it possible to express various texture on

surface and create 'living' expressive works, which served as a
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momentum that welded sculpture was spread greatly after war
when informel and abstract expressionism were widely favored.

Spanish Julio Gonzalez(1876~1942) is evaluated as one of a
pioneer in metal engraving sculpture which was generalized
after war. He showed unusual beauty using welded iron, which
caused sculpture to pursue new shape and concepts. David
Smith(1906~1965) who assembled and made found object and
made Cubi series and Pablo Picasso(1881~1973) played a
pioneering role in welded sculpture.

With iron, copper, stainless steel, etc as base metal, welding
is a way of making shape by melting electrode with a flame
and connecting or . melting base metal itself. In the 20th
century, studies on alloy of iron were continued, which
sculpturer used. In addition, stainless steel developed in 1913
and weathering-resistance steel known as unmelted iron had
great effects on sculpture.

Metal we use in sculpture now is iron, copper, brass, bronze,
aluminum and so on. Gold, platinum, platinum group silver,
tombac, gilding metal nu-gold, nickel silver, brassware, odong
shaku-do, kuromido, nickel, zinc, lead, tin, pewter(Britannia
metal), white metal, niobium, tantalum, etc are used only in
metal craft. Likewise, metal as materials for sculpture is not

limited to 1iron which was originated from early welded
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sculpture. Instead, present tendency is that welding technique
is applied to various metals on an experimental basis. What
enables this application is tools well-equipped with various and
up—to-date functions, like special welding and cutting
equipment.

Coalescence methods are divided into two: mechanical joining
and metallurgic joining. When it comes to welding methods,
there are pressure welding, the same to forge welding in a
way of heating and beating metal to join and fusion welding in
a way of fusing the surface of welding part to join. As for
welding, there are gas welding in a way of heating joining part
of metal partially to join, arc. welding, atom and hydrogen
welding, thermit welding and soldering in a way of putting
another metal with a low melting point on joining part, melting
and joining this. Of these, gas welding and arc welding are
mainly used in making sculpture works. For gas welding,
propane gas, natural gas and liquified hydrogen gas can be
used as fuel, but in general, oxy-acetylene welding using
acetylene is used, which is called oxy welding.

Arc welding is a way to make arc by electric discharge
between electric terminals and melt metal by the generated
heat. This is divided into arc welding and inert gas welding. Of

these, coated metal arc welding using coated electrode 1is
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general, so coated metal arc welding is called arc welding.

Recently, arc welding using inert gas is used a lot. There
are TIG welding(tungsten inert-gas arc welding), which uses
tungsten electrode and is merchandised as argon welding, and
MIG welding(metal electrode inert—gas welding) in inert gas arc
welding. Soldering is a way of welding metal using chemical
joining and physical adhesion of base metal without melting
base metal.

As Picasso, Gonzalez, and Smith did, beginning of new
sculpture is originated from continuous recognition on new
things, not from repetition of expression by learning from the
past. Artists themselves should study constantly expression of
metal sculpture. As well, they should try out application of new
metal materials and introduce methods proper to various
equipment in experimental works. By doing so, it is expected
that they can overcome the existing limits in making welded

sculpture and progress another 'new sculpture'.
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