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The Effectiveness of Weaving Motion and
Determination of Optimal Heating Condition in Line—heating
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Abstract

Inherent strain method for analyzing deformation of line—heating is substituting
experiments of high cost, because of its high accuracy and quickness. Nowadays, the
progressing forms of line—heating are not straight moving motions used to traditional
studies, but weaving motions which can diversely input heat source. In shipyard, reasons
of weaving motions are induction of a special characteristic by water cooling, maximum
temperature limitation for keeping plates from melting, and rhythm for workman’ s
maintaining velocity. On this study, a method which can obtain optimal weaving heating
condition was presented, some examples were introduced, and the results corresponded
to works of shipyard. Lastly, what the specifications of plates on efficiency are is
presented, through the quality standard of shipyard-and FEM heat transfer simulation. The
ultimate purpose of line heating is the automation, so in case of plates which need
weaving heating, the optimal hea{ing condition suggested by this study can be used well
in designing coil specifications of induction heaters which are heat input sources of new
generation.
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HSE(A (6))2 H2rAl DIZEIAIOIE AR
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NZSE(A (7)= ABS HBUT A o s
EHS UEIHE Table 1 2

f=8-v
d h)-L-b
180 ™ (5 H) I g
= X (o/ sec)
z d Lk’ 404d ;2
2EE

(1)
Where, 6 ; angular deformation per line (* )
v ; torch velocity (cm/sec)

q 0.234
vTc—Ti

b=20,|+-

(mm)
(2)

Where, Tc ; critical temperature (C)
Ti ; room temperature (C)

1 *zd 3z d
=L E(T, ) L2 2
my =% Ec(T, Jeph* (222

(3)
g*=O'YAH(TC)(EH(TC)XI+V(Ti)+1J
Ey(Tc) \ Ey(Ti)  1-v(Tc)

Oy _c(Ms) Ec(Ms) 1+v(Ti) .
Ec(Ms) \ Eg(Ti) 1-v(Ms)

+ [ al(T )dT

(4)
Ty = Tc%—;{— (°C)

(5)
Te=Acl= 723-10.7 Mn-16.9Ni
+29.18i+16.9Cr+290As+6.38W
(6)
Ms=512-453C-16.9 Ni+15Cr-9.5 Mo
+217(C)? -71.5 (C)(Mn) - 67.6 (C)(Cr) - 20 Si
(7

ob
40
Jx
024
0

Table 1 The chemical composition of mild A
grade steel of class rule

grade A We set
C 0.21 % Max 0.18 %
(locally 0.23 %
Max)
P 0.035 % Max 0.02 %
Mn 2.5xC % min 0.45 %
Si 0.5 % Max 0.2 %
S 0.035% Max 0.02 %
C+1/6 Mn : 0.4 % Max
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Fig. 6 Example of heat transfer transient

analysis (g=3000 cal/sec, h=25mm,

bw=46mm)
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