D0 & o

i
2

=% Special Issue of the Society of Naval Architect of Korea
= pp. 177-184, June 2005

£
Fe
=]

= *
HUSEE, s

Development of Deformation Predicting Model for Line Heating of Steel Plates

' and Joo—-sung Lee"™

Dong-yong Lim
Hanjin Haevy Industry & Construction”
School of Transportation Systems Engineering. University of Ulsan™

Abstract

This paper is concerns with the development of the formulae to predict deformation of
curved plate due to line heating. For this purpose thermal elasto—plastic analysis has been
carried out for both flat and curved plate models with varying parameters which affect the
result of line heating. based on the results of numerical analysis, the formulae for
predicting angular deformation has been derived through the regression analysis, which. It
has been seen that the present model well agrees with the numerical analysis results and
can reflect the curvature effect of plate to be heated. This paper ends with some
comments on this formulae.

xKeywords © & (angular distortion), 2 (curved plate), , BHEY OE ZZ(model for
predicting deformation), & & JtZ (line heating), @ EtA4 84 (thermo elasto-plastic analysis)
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3.1 ol 24

Xl HAS Fig.d O 29oldtet 20l 3 Xt
21 DHRA(three— dimensional solid element)2
Qe S SeA 2UA mesh £8 2
{ ol 2HQ)0fl CHEF heating area & AJIE
H soz2M EHPS(surface heat flux)2 37

Fig. 4 overall model (mesh)

Ol M 0|2% HHIE=(surface heat flux) p &
Al Oleel Aol 2I6H HAHEHCEH

p=——%
A (1)

CGIJIM, . p : surface heat flux (cal/mm?-sec)

& : Effective thermal Power (cal/sec)

At Unit heat input area (mm)

Table.1 Ol o4 Ty QESES Footd=dl,
A RE2 )HZ HIZ = 600X600 mm 2l HZEO0|
Ci. XA Fig.3 HIA 29! Biet 22, (\_ Az
X2 Table.l O] @HE Higt 22H 2L 3
Jie 25 600X600(mm)OICE
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Table 1 Analysis model
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=22 = 25
MONEL NAME | i 5 fm e s
Al 12 700
A2 o [ 15 600
A3 18 500
B1 12 700
B2 5000[ 15 600
B3 18 500
Ct 12 650
c2 4000 15 550
c3 18 450
D1 12 600
D2 3000 15 500
D3 18 400
3.2 ENY oM
A T BEO| HADINAl WY
SN2 HIDGI DA Table 1 0l 20 29 = HE
ol Model A1 (288, p=o)It 2B Model DI
(ZEUHA, p=3000mm)0ll HEt IR e 2
= Y) WAL Fig.5 o 6= 22 Model A1 3t D1
Ol gt ZVEZAN Fig5(a)2t 6la)j= ZZ time
step OlAl JIHA 9H8F (x = WEN0R0| 2 2
Z0I3, Fig.5(b)% 6lb)= BYst (z = Yoz
of @2 ITOICH B HIP 20] BB 2WIRSE
mo| YTLHOIAE JFSAIED J1E ORXISE SHAIO]
H SE5%2 750TH BTEO SHE 20D
oLt O AMOIIHE BYUS 2ERTZE 20|12
o= ROilA XHOIJF 94D Xl Model D1 o &
JHET I Model A1 20 £7) 20 DR
Jb Ch4 =CHs X012 S 20[CH Fig.7 ot 8 2
EXI0} Jtg ML R 2N YSMO S2MS
HOIZS0 HRE 22 "o 222 2012 {
0 B AADIER 0lE FwAESsIRE NHAUMES =
HOZ ANHOZ ES HAN BN USS
o & QUCH 0l & 2N S HlDNME 2=
HEO|LF ZEOILE SHY SHO XH0DF 2o &
Ol=Cl, Model D1 2 REPrA0| p=3000mm 2&
EOl 20019 Z0fl HIGH ATHNOR HA 2B I
50| LIEILIR] = 222 Solnt
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064 000 ®
08 Table 2 Result of thermal elasto—platic analysis
P
Z (mm})
MONEUSH | =& [¥BE A% o
NAME (mm)(mm/min) =737 [(X10rad)
(b) A1 (x =300)
Al | 12| 700 8.451 1.963
e A2 | 15| 600 6.532 | 1.442
] B A3 | 18| 500 5.444 | 1.258
o T . Bt | 12| 700 8.451 | 1.650
S 044 L o
£ 02 e PETRE e B2 | 15| 600 6.532 | 1.527
g— 00.] m:éigfg—ﬂ—sz""'x S S
g 2] B3 | 18| 500 5.444 | 1.201
o cl | 121 650 8.772 | 1.735
08 C2 | 15| 550 6.821 1.476
-1.0 T T 1: T T T T —‘
oo™ Z;jj’m) C3 | 18 | 450 5738 | 1.301
D1 | 12| 600 9.129 | 1.742
(c) A1 (x =600) D2 | 15| 500 7.156 | 1.463
D3 | 18 | 400 6.084 | 1.451

Fig. 10 Deformation in z—direction for model D1
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