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A Study on the Accuracy Control of Panel Blocks
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*School of Transportation System Engineering, University of Ulsan, Ulsan, Korea
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ABSTRACT: This paper is concerned with the simulator’s ability to estimate deformation due to welding of panel blocks. An efficient corputer
program system has been developed which can be applied both to estimation of weld-induced deformation, under the given welding conditions, and
to reflection of effect when methods for deformation control are applied. This paper briefly describes the background of the present simulator and
shows some results applying the simulator to the estimation of weld-induced deformation. In addition, the results when methods for deformation
control are applied are also included.
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Fig. 2 Various types of welding deformation
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Fig. 3 Relation between heat input parameter and angular
distortion due to butt weld
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Table 1 Comparison between measured and simulation
results (unit : mm, cal)

t S Q measured | simulated | ratio
model (mm) | (mmy) (cal/)mm resultD | result® |DO/@
Al | 125 | 840 | 1909 1.30 1.10 1.184
A2 | 140 | 840 | 1909 3.50 3.87 0.904
A3 | 150 | 700 | 1909 2.00 211 0.948
A4 | 150 | 810 187.5 4.10 4.32 0.950
A5 | 170 | 830 | 183.0 2.90 2.89 1.003
A6 | 170 | 830 | 1921 2.70 2.74 0.986
A7 {170 | 830 | 1882 1.80 1.87 0.963
A8 | 170 | 885 | 1734 2.80 2.77 1.010
A9 (170 | 830 | 2243 1.45 1.56 0.926
Al10 | 175 | 840 | 2044 240 2.46 0977
All | 185 | 840 | 1669 1.70 1.62 1.050
Al12 | 190 | 875 187.5 3.60 3.36 1.072
Al13 | 190 | 840 | 1678 1.85 1.73 1.070
Al4 | 160 | 830 | 1312 2.95 292 1.009
B2 | 180 | 850 319.5 3.10 3.39 0914
B3 | 185 | 840 | 347.0 1.80 1.92 0.936
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- overall dimension : LxBxt = 2300x6400x16 mm
- no. of butt joint lines =2
- no. of stiffeners =8
- stiffener space = 800 mm
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Table 2 Welding condition

welding type | current (A) | voltage (V) |speed (cm/min)
butt weld 335 31 12
fillet weld 300 32 15
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Fig. 4 Panel block model (unit : mm)

3.2 AlE2j|o| #a}

BEFY] ZHEAME dirEem

- B¢} Butt 84 & ®W7}A)o] Fillet €3
- B7rA 9] Fillet £7 & x}e] Butt -3

o ¥ A9 7RI A Bt 2deAS AEH o



BuSe gHEgAold Be A 39

el 2YerdE DAY Butt £ F B3RS Pillet & 4
Hoz e ¢AE Wi

HEMo{UH HE

oriofide g BE

(1) Butt 23 Al&#iolM 741 Fig. 68 s
Fig. 49] 4 3 24} ha] Table 20} Fola £8zA o Ag3e w

Y

ol dig 8HRE Aledelde 2
HEE 7H2A7)7) A8 d Aoy

7L ofgA vEerteE Fdshe
7

=3

weh Butt §xo] o AlEwjolds #Y¥F AxtE Fg 59 g 1:}5,'_?1;] AFAolo g P42 AU Carling?)
FASAT WEFEE AA F4E S0 NG Aotk Fig  mag qgw ouge 2l S ofel wpdo] @M AFRE
54 izl Butt joint line SHoM WFo] AD (BHICE 3 oz, 1999). o7l HEA RGO 2 TES
BAE BE), A7N Hojdes A 9o 5

= 880 s 499} Calingg BFale A9 ela P49 Carling
Aoflch But joint fine 2o aYelel WIRTE M o parg FAe) A5 A9 el 2 Haks eAwch
o Y= AL W HFULY 8 WEolk Fig 5ol

L

FASA kAt B AlgdolEl e wde]l AUl 9 44 masi= ne

Aok 1 A7) a3 xFo] BYF T @exe] sEe] 2 Fig. 69 Alg#o]d Asle Fusl Fig 49] i PEEo)

718 EAR F SRS Hol Slth of Ul BERS) B¢ A 4 wiodst WO S8t wasks gy y ek e

o MelE o 2omolyn SR PANFoRS FHFL F sz 2ansr) ) Fig 48] BO~OS Tl Bk, o

bmms. o S5 Sick A3}E Fig 7o) BABSIT 209 G 44 SO3% HOd
o FUSAoltk ¥ B85 mdlo) uls) Fig. 62 Zuje} nlwm

(2) Fillet 7 M=ol A 4HFL o 19-30% PETIAR, ZhwFake] ghiolis

Butt £33 AReold  Fillet 84 AEANIE FAT 2 gas) gk FEAe] Y WA WHo) TUSA e
dAL Fig 6o AASHH. £ Rdef AF Fig 404 MO g o 7age o ke MR £3o] RowA o ga
S BHEL o) odstel #UE WHAEE 98 5 U Helth

@e Aste] Wl & AFe] TaEe
2 BAE FEoMs v & W
Fillet 8o 23 Zolg}r} B
Butt 3402 g 2VAEHe

=l

Fig, 7 Deformed shape when points (D to ® in Figl are
restrained

A @l WMo R Bel HEse e

F 83<& A At Calings 4%
2 B fa] HO0% "D HEo g 300mm Ho
Ao 100x10mm FB Carlingg y W&oz 23 39

2 o b

Si
I

AlEdold e15ith Fig 88 AlSw|o]4 Hz<ld), Fig. 63 n
Wl B 2hHde ko) Aed aavt dSE AdAes
= & itk & AElHE HES AR shd 5
Hadle & 537 glovh, AdEe 0% oo aivs
Fol ZhAEF o] FBE AL U EF Fig. 8oA B
o] OO W@ dgte] HowA FU% WS d&
T Ee #UE 5 stk ole Calingo] RAARY HTe
Fig. 6 Deformed shape after fillet weld simulation 37 o R nelg



40 o]

Fig. 8 Deformed shape when carlingls are attached at x=300
and 1,900mm
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Fig. 9 Deformed shape when carlingl is attached at
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