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ABSTRACT

Study on Reduction of welding Deformation in Boom Side
Plate of Cargo Crane

Yang Chang Sik

Advisor : Prof. Bang, Hee-Seon, Ph.D.
Department of Welding and Joining Science
Engineering,

Graduate School of Chosun University

The purpose of this study is to propose a deformation reduction method by
considering the side plate deformation for cargo crane boom. For this, the
amount of deformation of welded specimens has been measured and compared,
which fabricated under four kinds of welding conditions such as current
applied welding process, additional cooling process, symmetric welding
process and minimized heat input process. As a result of study, Among the
four welding conditions, the minimum deformation occurred in the "welding
condition 4" of a minimized heat input process, followed by the welding
sequence symmetry method and the forced cooling method. And, For the
deformation amount of a minimized heat input process, which is "welding
condition 4", the strain reduction effect was about 34% compared to the

existing mass production condition.
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Table. 3.1

X7
(X=585mm)

-0.83
-0.67
0.16
-0.63
-0.59
0.04
-0.50
-0.50
0.00
-0.40
-0.40
0.00

X6
(X=500mm)

-0.70
-1.18
-0.48
-0.51
-1.11
-0.60
-0.36
-1.07
-0.71
-0.26
-0.89
-0.63

X5
(X=400mm)

-0.66
-1.65
-0.99
-0.48
-1.55
-1.07
-0.33
-1.53
-1.20
-0.23
-1.34

-1.11

X4
(X=300mm)

-0.53
-1.66
-1.13
-0.39
-1.60
-1.21
-0.27
-1.59
-1.32
-0.19
-1.41
-1.22

X3
(X=200mm)

-0.31
-1.38
-1.07
-0.19
-1.32
-1.13
-0.10
-1.31
-1.21
-0.06
-1.11

-1.05

X2
(X=100mm)

-0.06
-0.72
-0.66
0.03
-0.72
-0.75
0.08
-0.67
-0.75
0.07
-0.50
-0.57

X1
(X=15mm)

0.00
0.00

0.00
0.00

0.00
0.00

0.00
0.00
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il
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Bl
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g8 H 0.00 0.17 0.08 -0.05 -0.06 -0.09 -0.25
Yo | 28 = | 0.00 -0.49 -1.08 -1.35 -1.26 -0.82 -0.29
Ha g 0.00 -0.66 -1.16 -1.30 -1.20 -0.73 -0.04
28 d 0.00 0.18 0.12 0.02 0.03 0.00 -0.17
Y6 | & = | 0.00 -0.40 -0.97 -1.25 -1.15 -0.70 -0.19
HAEE 0.00 -0.58 -1.09 -1.27 -1.18 -0.70 -0.02

Collection @ chosun
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% Y1(10mm), Y2(40mm), Y3(70mm), Y4(100mm)

, Y5(130mm), Y6(155mm)




3.1.2 ZH d2 XA 11df Al BHE

S
EYXZAH2(NEH2)” = M LaxZ2H0 28 013 LAEXNFUN 28 A
OHCH Z&f2 2 50mm OIFGHH ZH(=d)H2 dtl= A0 HEEN MEZIJULH
OIZHelJt 50mm OlotY 2% & SHR0N 2&otH 0l Llot)|l <Ioh 50mm=z
dEHoIAU. SHAXN= sLet X Y=10~155mm, X=15~585mmOllA =&HotULE. =

A2t 28224110 sg€oti 80| 25510 15201 U = =FotL.

Table. 3.2 ZH 2 =2 1 Al BHEE

iEls 2 (X=):;mm) (X=:(Oimm) (X=;((§?)mm) (X=:Ol:)mm) (X=A)f(0?)mm) (X=;(060mm) (X=;(875mm)
g8 & 0.00 -0.15 -0.30 -0.48 -0.52 -0.53 -0.63
Yi [ 88 = 0.00 -0.80 -1.30 -1.54 -1.46 -0.98 -0.53
HAEE 0.00 -0.65 -1.00 -1.06 -0.94 -0.45 0.10
g8 & 0.00 -0.10 -0.23 -0.44 -0.42 -0.45 -0.55
Y2 | 8 = 0.00 -0.71 -1.26 -1.52 -1.45 -0.97 -0.48
HAEE 0.00 -0.61 -1.03 -1.08 -1.03 -0.52 0.07
g8 ™ 0.00 -0.04 -0.16 -0.31 -0.28 -0.30 -0.41
Y3 | E&8 = 0.00 -0.65 -1.21 -1.54 -1.47 -0.98 -0.48
HAEE 0.00 -0.61 -1.05 -1.23 -1.19 -0.68 -0.07
g8 & 0.00 -0.01 -0.09 -0.23 -0.18 -0.21 -0.34
Y4 | EE = 0.00 -0.52 -1.03 -1.33 -1.26 -0.81 -0.30
HAEE 0.00 -0.51 -0.94 -1.10 -1.08 -0.60 -0.04
g8 & 0.00 0.06 0.00 -0.10 -0.06 -0.07 -0.22
Y5 [ &8 = 0.00 -0.50 -1.06 -1.38 -1.31 -0.82 -0.29
HAEE 0.00 -0.44 -1.06 -1.28 -1.25 -0.75 -0.07
g8 ™ 0.00 0.08 0.04 -0.05 0.01 0.00 -0.12
Y6 | EE = 0.00 -0.46 -1.00 -1.22 -1.21 -0.75 -0.19
HAEE 0.00 -0.54 -1.04 -1.17 -1.22 -0.75 -0.07

% Y1(10mm), Y2(40mm), Y3(70mm), Y4(100mm), Y5(130mm), Y6(155mm)

- 20 -

Collection @ chosun



A =

Ao EHS 236t T OUAl 28 AMEH SLR0UM X12 HEe2 EHS
= O
— —_

Table. 3.3 E&=A W& XA 1A Al BHEE

AIBE 3 X1 X2 X3 X4 X5 X6 X7
(X=15mm) | (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)
g8 ™ 0.00 0.00 -0.24 -0.40 -0.55 -0.56 -0.70
Yi| 88 = 0.00 -0.64 -1.11 -1.39 -1.43 -1.12 -0.77
HAEE 0.00 -0.64 -0.87 -0.99 -0.88 -0.56 -0.07
g8 ™ 0.00 0.00 -0.20 -0.38 -0.48 -0.48 -0.60
Y2 8 = 0.00 -0.63 -1.10 -1.33 -1.31 -1.03 -0.64
HAEE 0.00 -0.63 -0.90 -0.95 -0.83 -0.55 -0.04
28 N 0.00 0.04 -0.13 -0.30 -0.36 -0.36 -0.49
Y3| &8 = 0.00 -0.57 -1.00 -1.21 -1.14 -0.87 -0.48
HAEE 0.00 -0.61 -0.87 -0.91 -0.78 -0.51 0.01
g8 ™ 0.00 0.10 -0.04 -0.18 -0.23 -0.22 -0.38
Y4 | EE = 0.00 -0.39 -0.82 -1.01 -0.92 -0.63 -0.26
HAEE 0.00 -0.49 -0.78 -0.83 -0.69 -0.41 0.12
g8 ™ 0.00 0.12 0.01 -0.11 -0.12 -0.12 -0.29
Y5 | 8 = 0.00 -0.43 -0.86 -1.03 -0.92 -0.59 -0.24
HAEE 0.00 -0.55 -0.87 -0.92 -0.80 -0.47 0.05
g8 ™ 0.00 0.13 0.06 -0.04 -0.04 -0.04 -0.22
Y6 | EE = 0.00 -0.38 -0.78 -0.95 -0.81 -0.50 -0.17
HAEE 0.00 -0.50 -0.84 -0.91 -0.77 -0.46 0.05
% Y1(10mm), Y2(40mm), Y3(70mm), Y4(100mm), Y5(130mm), Y6(155mm)
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3.1.4 =4 g xAH HEEH
‘BEXTHL4(ANEEHY) = 2XSLY0| Jisst HMLEXAH(3,7390/em )2 1S
gt XZA0ICH 2abx2dol g0l HEE  "BEXIA13 2 AHME JEE
(5,757J/em )ELH "EFXAH4" = LSS0l “35% 2AE MEHZE ST A
fR) EE 25 = 155201 ltotl) HEEs SHotAU
Table. 3.4= &J| Z2AUAN2 HEEE =HQ0IC
Table. 3.4 ZMYSEH BEH
i) & (X=):51mm) (X=:(020mm) (X=;(O?)mm) (X=:Ol:r)mm) (X=A)f(050mm) (X=;(0?)mm) (X=;(875mm)
28 & 0.00 -0.03 -0.22 -0.41 -0.51 -0.56 -0.69
Y1 |28 = 0.00 -0.50 -0.99 -1.27 -1.32 -1.02 -0.65
Ha g 0.00 -0.47 -0.77 -0.86 -0.81 -0.46 0.04
g8 ™ 0.00 -0.01 -0.19 -0.40 -0.47 -0.49 -0.63
Y2 | EE = 0.00 -0.45 -0.94 -1.22 -1.25 -0.96 -0.58
Ha g 0.00 -0.44 -0.75 -0.82 -0.78 -0.47 0.05
28 & 0.00 0.03 -0.10 -0.29 -0.34 -0.38 -0.52
Y3| & = 0.00 -0.38 -0.80 -1.03 -1.04 -0.79 -0.43
Ha g 0.00 -0.41 -0.70 -0.74 -0.70 -0.41 0.09
28 & 0.00 0.10 0.02 -0.12 -0.16 -0.20 -0.36
Y4 | EE = 0.00 -0.26 -0.69 -0.93 -0.92 -0.65 -0.31
Ha g 0.00 -0.36 -0.71 -0.81 -0.76 -0.45 0.05
28 & 0.00 0.12 0.10 0.02 -0.03 -0.07 -0.25
Y5 | E&E = 0.00 -0.26 -0.62 -0.82 -0.81 -0.56 -0.26
Ha g 0.00 -0.38 -0.72 -0.84 -0.78 -0.49 -0.01
g8 ™ 0.00 0.15 0.15 0.07 0.05 0.00 -0.17
Y6 | E&E = 0.00 -0.20 -0.53 -0.75 -0.71 -0.47 -0.18
Ha g 0.00 -0.35 -0.68 -0.82 -0.76 -0.47 -0.01
% Y1(10mm), Y2(40mm), Y3(70mm), Y4(100mm), Y5(130mm), Y6(155mm)
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3.2.1 EZH0UA =ZHl 10mm 2 X2

| YIOA & AIAEE X152

FIX

-

KT

S
o

Bl X7IHX]

K
o]l
ol
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X7
(X=585mm)
0.16
0.10
-0.07
0.04

A8

!

=24

L
X6
(X=500mm)

Ol A

-0.48
-0.45
-0.56
-0.46

2
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HE

i

_|

"23.9%" Ot
X5
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-0.99
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Ot

kW

gt
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(X=

-1.13
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-0.99
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(X

SHANM 2= H2l 10m(Y1)

-1.07
-1.00
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-0.77

X2
(X=100mm)

AR EH2~4" 9

-0.66
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Table. 3.5
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3.2.2 EHHUNM =ZHec| 40mm AKX HE HlW

Table. 3.72 EZHUHAM =&H2Z 40mm OlH= =EHAX Y22 HdaUAM =&
ANEE XI2H X7HK SE8XHE BHgEgs 58 204010, HBEES dlust &
b AR HC "BEIAHI(AIEEHL)” o M HEH2 1.2m” = Ot
A0 M YEXH "SHIH4(AIEEH4L)" = “-0.82mm" = HEOI “32%" It
2 AL

Table. 3.80 2ZatEZQI “AlEEH 1" £ JIE22 STEUM =ZH2l 40mm
OlZE Y2 A&a0lAd AIE®E 2~49] X HEZAESS Hl WOt L.

Table. 3.7 ST HEUNM +=ZHel 40mm(Y2) AXIS HEH
X1 X2 X3 X4 X5 X6 X7
(X=15mm) | (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)

ANEHE 1 0.00 -0.75 -1.13 -1.21 -1.07 -0.60 0.04
ANEHEH 2 0.00 -0.61 -1.03 -1.08 -1.03 -0.52 0.07
AlEE 3 0.00 -0.63 -0.90 -0.95 -0.83 -0.55 -0.04
ANEHE 4 0.00 -0.44 -0.75 -0.82 -0.78 -0.47 0.05

Table. 3.8 ST HEUNAM == Hel 40mm(Y2)2 =0 B HE 242
S el ZICH HE B 248

AT 2o A -1.21 HaZdAE JI&E

ANEE 2 A A+ ZH(H)H2 -1.08 11%

AEHE 3 Lo XA+ HEH -0.95 21%

ANEE 4 ANHEELA -0.82 32%

- 25 -
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Fig. 3.2
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Table. 3.92 E2HHUWHM =&H2Z 70mm O|2& =FHAX
ANEE X12H X7OHA 281X H48 HEeds2 S8t Z230I0H A2
o S AT A SEIHI(AMEEHT)” 2 2 HEHES “-1.32m”
GARAHC “SHEXAHA(ANEHEHS)" = “-0.74m” 2 HEO|

st "SHERAU2(AEH2)" & "SHXZA(AEZEHI)" 2 X400 =ICH
X012 70

59%(0.19mm) O =Z3dl 2Ascte &S LIEILHAL.

Y39 daoMd S&

L HEE s "Hlwgt 2

2 ItE
“44%” Dt

B & 2o

Lo O

‘0.32mm” 2 2EHMUHAM =222 40mm OlA= Y2012 “0.13mm” 2CH

el = al = 22 zIM HEE0l S3H= XMAE (2
& AMZEZONAM 300mm OIZE XA SES AIZGIH X7THA 8 = UAl X4
A X1HX THE S22 S&ot= L0 2o X401 =HE S0l "SHX2A1,2
(ANE®E1, 2)" 20t 20t SIS 012 A2t 70mmel Y32l =SHA AWML

SO Y220 LOota 20l et X2z At

Table. 3.9 ETHUA ==Hel 70mm(Y3) FIXIS BHE

X1 X2 X3 X4 X5 X6 X7

(X=15mm) (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)
AEEH 1 0.00 -0.75 -1.21 -1.32 -1.20 -0.71 0.00
AMEE 2 0.00 -0.61 -1.05 -1.23 -1.19 -0.68 -0.07
AMEE 3 0.00 -0.61 -0.87 -0.91 -0.78 -0.51 0.01
ANEE 4 0.00 -0.41 -0.70 -0.74 -0.70 -0.41 0.09
Table. 3.100| ot 240l AEE 17 2 JIECZ SEHEUM =&HEl 70mm
| 2= Y3 AAUHA “AIEEH 2~4” O X} HYH2LASS S40I/[AC
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3.2.4 SHHOA =ZHel 100mm 2 X<

Hl W

Table. 3.112 EEHUHA =H2Z 100mm OlF= SEHAX Y42 d&80HAMH EE
ANEE XI2H X7THK S8XHE BHgEgs 58 204010, HBEE=S dlust &
o LA BERAI(AEET)” o HO HEE=2 -1.22m” 2 JHE
A0 M YEXHQ "SHIH4(AIEE4L)” = “-0.81mm" = HEOI “34%" It
2 AGHALH

Eet, EZAX Y40IM= X5 AXUAFH "AIFEHI 20 "AIgEH4” o HE
O “0.07mm” O ZA3tD X6HAME= “0.04mm” JF O SHEERULCE.

Olgd a2 UHEYO HEE "AgEH3 o 2 M HIEH0 == X4X
H(E2E AMAEHOUAM 300mm OlAE fAX)0UA EES AAGHH X7HK EF = O
Al X40IA X10EK THE L= E&8ot= A0 2ol X6FHE M FEX2H0 HE
= "AIEE4” O O HX= S840 28t A2 Atz &L,

Table. 3.1201 L&tz 24l “AlEHEH 17 £ J|I&E2z2 EHHEUMAM =242l 100mm
OlA=E Y4 HA0M AIEE 2~49 zI0 HEdarsS 24 0HUL.

Table. 3.1 SEEMA ~X 2l 100m(Y4) KXo B1aia
X1 X2 X3 X4 X5 X6 X7
(X=15mm) | (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)

AMEE A 0.00 -0.57 -1.05 -1.22 -1.11 -0.63 0.00
ANEHEH 2 0.00 -0.51 -0.94 -1.10 -1.08 -0.60 -0.04
AME® 3 0.00 -0.49 -0.78 -0.83 -0.69 -0.41 0.12
ANEE 4 0.00 -0.36 -0.71 -0.81 -0.76 -0.45 0.05

Collection @ chosun
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3.2.56 E2HHUHM =ZHel 130mm AKX BHE Hl W

Table. 3.132 SEHUHA =222 130mm 0lZ2= FSHAX Y52 Ha0A =&
ANEE X12H XA SEXH8 HEegds 88 20400, HEES glugt 2
oI LAEA0 SEHIA(AIFEET)” o XM HEE2 "-1.30mm” 2 IOtE
A0 2N dEXAC "BHIAHL(AEEH4)” = “-0.84mm" = HEO0l “35%" It
2 Aot A CH

Lt SERAX Y50 M= X652 X62 /XM HE20l “0.02mm” 2| XO0IE =2
Ol=dl Ol YAEEENM =X2=2 100mm O|AE =&

=X AKX X521 LIXI0A 2

“0.07mm” 2t X60IA2l “0.04mm” Z2Ct HPHOl& ZAZUS S EHEC.

Olddet a2 SHAUM =&Hel 130mm 0|Z& 2AX0A= HEEHS M0l
olgt B M52 N LEXAHOZ STt 2M As525IF HO FA
et Aoz F=HE = UL

Table. 3.13 S HNAM ==Hel 130mm(Y5) |IXI HE
X1 X2 X3 X4 X5 X6 X7
(X=15mm) | (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)

ANEHE 1 0.00 -0.66 -1.16 -1.30 -1.20 -0.73 -0.04
ANEHEH 2 0.00 -0.44 -1.06 -1.28 -1.25 -0.75 -0.07
AlEE 3 0.00 -0.55 -0.87 -0.92 -0.80 -0.47 0.05
ANEHE 4 0.00 -0.38 -0.72 -0.84 -0.78 -0.49 -0.01
OteH2l Table. 3.1401 A&t “AIEH 17 & JIE22 EHHNAM =2
30mm Ol2E Y5 H&0A AIFE 2~49 X0 HEZAES 240U
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3.2.6 2 HUHM =ZHc| 155mm KX BHE H

Table. 3.15= SEHUHAN =22= 155mm 02 FSEHAX Y62 L&A =&
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Table. 3.15 SFHEUA ==Hel 155mm(Y6) AKX HS S

X1 X2 X3 X4 X5 X6 X7
(X=15mm) (X=100mm) | (X=200mm) | (X=300mm) | (X=400mm) | (X=500mm) | (X=585mm)
AEEH 1 0.00 -0.58 -1.09 -1.27 -1.18 -0.70 -0.02
AMEE 2 0.00 -0.54 -1.04 -1.17 -1.22 -0.75 -0.07
AMEE 3 0.00 -0.50 -0.84 -0.91 -0.77 -0.46 0.05
ANEE 4 0.00 -0.35 -0.68 -0.82 -0.76 -0.47 -0.01
Table. 3.160 LALEXZHOI “AlFHEH 17 2 JIECx2 SEANMM =2H2l 155mm
Ol2= Y6 HANHM AIEE 2~49] X[} HEUAESES 2AM6ICH
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“Welding processes handbook second edition”

Klas Weman. (2012).
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