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ABSTRACT

In this study, the steel material for shipbuilding(LR-A class) was used, and FCAW was taken advantage of
3G attitude and they are welded by different welding ways. As a result of analyzing wave with welding monitoring
system, the stable values are obtained which are the first floor(electronic current 164~182 A, voltage 24 V), the
second floor(electronic current 174~190 A, voltage 22~25 V), the third floor(electronic current 158~188 A, voltage
22~25 V), and fourth floor(electronic current 172~184 A, voltage 22~25 V), at this time, the stable wave standard
deviation and changing coefficient could be obtained.

When the welding testing through nondestructive inspection was analyzed know defect of welding, there was
no defect of welding in A, D, E, but some porosities in B, and slag conclusion near the surface in C, because
the length of arc was not accurate, and the electronic current and voltage was not stable. After observing the change
of heat affect zone through micro testing, each organization of floor formed as Grain Refinement, so welding part
was fine, the distance of heat affect zone is getting wider up to change the values of the electronic current and
voltage. As a result of degree of hardness testing, the hardness orders were the heat affect zone(HAZ), Welding
Zone(WZ), and Base Metal(BM). When the distribution of degree of hardness is observed. B is the highest degree
of hardness The reason why heat effect zone is higher than welding zone and base metal, welding zone is boiled
over melting point(1539°C) and it starts to melt after the result of analysis through metal microscope, so we can
know that delicate tissue is created at the welding zone. Therefore, in order to get the optimal conditions of the
welding, the proper current of the welding and voltage is needed. Furthermore the precise work of welding is required.

Key Words : AShipbuilding(Z41), Monitoring System(-8-3 2 U E] &), Welding Current and Voltage(-878 A7, A,
X-ray Test(PAHIFZ A E), Micro Test(P]AZ2 A &), Hardness Test(4 =A13), Test Specimen(A]E H)
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22 E8A FE Ol EF(Aux cored arc welding)

Ze]2 FoJ= o3& F(Flux Cored Arc Welding,
FCAW)Y] &)= GMAWS} FALsY, ol & AHA171 &
v|sh= uRe} o] ofojo] FAI R E A7) AL A

Arc ..
Welding Curent | e e
Sersos | : — ca
= — ment
% Voltage | = | ]]

Fig. 1 Welding Monitoring System of Block diagram

2] sfololE ARH HEB FFIUA
3ho] stolojst ma) Abolo] o}zv} WAy
S, HAE oladR §§A9 SR} §
=% st gAYoIg.

23 EXF2YEY A|AE| (Welding monitoring

system)

SHEUEY Al2F e 718 FAEEE b= A
o=, 83719 Yol & AA Bde] ARAA
oF MMM a2jar ofolof 7 H& AME o] &3}
of &4 Al A A ads 5% F o5 ASVE
ot SH3 T AD AHEE Fal HAEANEE
AFEPOZ AEAN 282 84 T4 HH s}
Hol e A& LZEolE Foto] &3 5 A
2 &4 9¥s 4 v ZUHY ARle &4
TE ZopollA &7 st 9 &4 F42 H7
€4 HolH Y AAAJ] 74, A+, IS0 59 Z4=F
A5, FAu, 2 3 A Mg, us 3 4%
A7 5ol AHstH o] HEHT, &4 VEYA A=
o] ofgh A % AR §HFE B B
EF AE, voly 85 3 w7t 7bestr] il
S5 A EHEFE B B HelH e g50]
7hs st

o

3. AlEER R =A

3.1 A& ™ (specimen)

B Ao AFg" 2AE Table 13+ o] 71AH
A3 383l 248 7R 28 73 A(Ship Plate)
Z IR- ASFoZ A7o2 T/ 16mm, 7}E 150mm,

Table 1 Mechanical property, chemical component of
base metal

Chemical component

C Si Mn P S
0.1695 0.203 0.682 0.137 0.045
Tensile test Impacg
YP(N/mr) TS(N/mr) EL(%)  test(+20C)
285 442 28 208
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Fig. 2 Welding specimen

3.1.1 &% & (Wire)

AHE-E SF-71S ElEf ol Bll o) B Hoj=
sholol 24 AAp SRR O AAH0] Yu ofzr}
o5 b E ) 2sfE o] JdA7E mAlskaL o] Ao
o ¥1= sl - ettt gl S, &
A7t A3 Q| whejide] v FaEe, i o
d/go] Holun, &§Fo] FE & ““LE] & s}
w ol AAA 8 Ee T 3
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A e SFEEE AYY A2 T4 JE(29C
3}) % COD(Crack Opening Displacement)’d 2
AA 24 F S F2E S L F =S N
H ofo]olE X AWS &5 EFEE E71T-1 TypeS
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Table 2 Mechanical property of wire

SEHF ADHEVE T3l AL AEE AHFH
Hujo] 35 S48k, Table 35} 2 1 5744 4=
Aoz zgrint S32ko] ¢ E o 7} 100mm=]
HolA 6023t RUHH S dAst A, Hste

HES oz BAsigen olol= o}mq B
A8 30~36Sec THe st WS st o
A] 32~33Sec M-S V1R EE AAste] A7} A

[o

Yielding strength

, TS(N/mm) EL Impact test
‘{Ig(g%;?)) (Kgf/m) %) I(Kef/mr)0C)
548(56) 582(59) 28 86(9)
3.1.2 BF2YEZES 0|88t mEAF

4719 29904 A B ARG A
A Teln sholo] FFEEMNE o] 3] £
A A7 A1Ee ASF F o) AZ7)E T

L s

o WEAFS E BW AHENL st
Table 3 Welding conditon
Speci- ) BI c1 DI El
men
Pass Type A V. A V A V A V A V
1PV 159 18 169 19 179 20 189 22 199 23
2PV 170 18 180 19 190 20 200 22 210 23
3P V. 160 18 170 19 180 20 190 22 200 23
4PV 165 18 175 19 185 20 195 22 205 23
3.1.3 Hl T AIH
PAR EAAY NS ALgSe] 270 gt §

A4S H2T 5 WzgEolA B Faia

& (radiography testing)2 3} %3t}

3.1.4 |32 Z=E Aol o3t =5

oz AP dHE AHS YENER 600
rpmO 2 13} QAvslal AL A (#600~#1200)2 v} F
AUHAI(CR:03) 9 =& AH8-8te] 2|43 F A &
AV ARt Ak &R0 ddTE AR

o wla BAs,

A

o] &3] &K
ol et HA ﬁ
ashi(Japan))S AH&-3}o]

%
U;J

#Ho|Z =EAIE

A EY4T F 5% Nital- & (2Rt + ML L E)
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4.1.2 YA R AIHZ T

ARG AFEAT A A,
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Fig. 3 Welding current, welding voltage wave
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Fig. 4 Macro specimen
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Fig. 6 E-specimen structure
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