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Abstract: In this paper, we propose an independent cooling control (ICC) scheme for high strength and
atmosphere corrosion resisting steel to obtain the desired temperature and properties along the longitudinal
direction of the steel in the run-out table (ROT) process. A temperature model of the independent process is
developed to divide the ROT into front and back sections. The control concept uses field data, problem
analysis, and a time-temperature transformation diagram. The effectiveness of the proposed control is verified
using simulation results under a temperature disturbance by the transformation in the middle of the ROT. The
results of a hot strip mill field test show that the temperature control performance is significantly improved
by the proposed control scheme.

1. A B Aol AzHT U} o] AEE YE PR
RGeS WE B e 3 FAA bEA, 8314 el 4A et of
IRE7FEe BE EA carbon equivalent)© _ B . '
b:—]“ o_L:LOo = O_q :— OOO( o C.IU.V )el = oted 7hyke] Zolwrako 2 M B (transformation)
=1 FadAE FHUlsle] A% E(tensile strength) Soz elge] FUMA SEsb AolER| eFotA
s =9 7 ol S AR =z = =
= _\_L\_]_ oO]E]'. IHTO (e :F__JAEO] 'T'EH 33‘0 Zﬂé]o] %ﬂ-?—__] 6‘}'7] TIHT,E— ]]’jr 701-‘0/] XH@% @Xé
o olate] HAHA @E= w7l P, Cu, Cr, S =oes we el sl
Ni 9o UaAoe] 28 s Arlste] Auk st T8 ¥4 9 sl 99 ROT
1 s ot Y AE FH 79
<) =170 T RER= = (run-out table) —g’—xé 0]1:].' lu_':%g] Zﬂ EH}E]' -
7 o] oF guf A 7] BAlo| 7+& 7boltt

2 3
42l ROT a4 2mAlofo] elate] 7o) x4,
= 3]

woll  AREET™,  FHell=

¥ Corresponding Author, cjpark@daegu.ac.kr A, ARTRAL)
© 2015 The Korean Society of Mechanical Engineers glo] o3 ured o] &




328 ay

N
4
ol 92
tlo rir
i
o
ob
° |
(]
o H1
o N Hu

2
2
ol
rir
%
1
N oL rE -y ¢

oL
13

(continuous cooling) ©]gtal 3},
Wsie S vy "4ﬂfﬂq. a8y 71E
2 ROT FH A L ¥WE

—_—

1 2 b

XL ol
= =~
N N
-~
£
i
=2
x2
r2
o
[me
1o,
i,
o,
oL
oot
rlo
b
2

nE 1o o p® Ao oroh o e o X 2t of ro
=
AC)
il
ol
.
ok
N
=
it}
rlo
ﬂ
o
N
=¥
ol
tlo -

e

Y
°
2
>

ofo

[

N rlr

1z rlo
M2

N
e
(o}

e
Ip
0; -
N o
2
2
2
o
oX,
=Oé
>

2
L2 X2
o%

ol wojt}. wepq Awm

s
Fo
ol
ol
O
=)
)
o
2
it
o Koo Mo
oF Kt
H o
o g
rflo (o
- lo 1o

%
o

2 odd oA e Fde]
o #] =L (edge crack) ©]
Zk Al e A 57} Z
] a1 o] A

2 WHEE 7] wZo

Bl oo

ol
o M
0%

x
S S R S T N CT=A Y- R - R TS A

R

oy

o
-z

SR

3

i
T
o0

s lo

A

mE oL )
o

A

1 o
o

ok

f

0%
£ &
A &2

oﬁ
o ¢
E
uj
il

ol
ok

o o) X L rlo i o O Ok oX rlo

o 210 T
o 1

o

H“E

H1

C o

2 o K1 IN pg e o
>
-z
o

N
N
>
N
ra
T i
oz

IS

St

o

o

i
r)_‘rﬂj}—l’
2 0 o

>

N
o
o 9 oy M
rlo
2
2

rr
i)
)

N
N
L)
o R

ox
i
H
X
B
_0|L
3o A
2,
N
N
b
z &
12
>
Sy

2

>

2

ROt
o

o nE 2 Qo 2

[-'O
=)

10 o¥ ox

1 o
o,
o3
Lo
o

sy
e

)
2,

N,

o g

)
>
it
N
o
g H
2

ol
-

Borle o 1o
L o =

fru
Ho
2
2
%
L
o
ko
ol

N

N

o

ot

re

-

A

o

it rlo

o 2
2
2

3]
=59 £, JsH- 3t (header) ]
, A Ao YIAE FH(tracking) 3o 9T
= 2dls Jigsta o2 Ry X
= A¢sAth* 0 ROT FH9 &%
Aol TAE 28 A ALA (two-point  boundary
problem)® g e]}al M LS} HAfo] g =7
El F—Eﬂo X]’TE’—‘“E AgretRar, 2eWss
$3te]  DP(dynamic programming)
&35 th ot Awke] Aol n
% dete AY XA H“?Q
7L°ﬂ/‘1 EEEH%}M °ﬂ 9
s

>,
Ogi‘_’,
o, ol
9
X0,
>

rlr oL

(cooling stop temperature)%

AT ROT & 7g ol A X}v‘i‘—

A
Z it A8 ERdS Jfdste] B o
Ao} oG AGAo] Fo FHA FA|o W
HE o] s oy

H =RoAEs 0% YA 20 &
Ass 437l ¢t ROT HAFd =ydzt
A (ICC: independent cooling control)E‘r 12
M-S AFEEE ICC Aol A&zt A LA
= %g]moﬂ o) 2 oxn qu_o_ gz\i 3
7] f18te] ROT &4l FHEAE AXAS H,
At W= —ﬁ’*% e ‘Jr—“roi/ﬂ %‘jéﬁ?l ol

=X E Aoj7} ThEEt RS AlQke Alo]”
olt}. =, 7/ 1CC %Mb 7]1&2] ROT % S
271¢] ﬁﬂgi 747y Aofsh= Moz 7)o
AbEE e 2 e 5o 2249
Rex B o=Roa zehgit)

10 %N

K

o] =9 AL TS Zrh 2% = Al
ojf i EEA o diste] Musty uFE WF
372l Aol EAAES HeolHE Fste] #b
Az EAE 33 E SYYLS 9% 2%
Aol X3} ICC Alo] &arg]Fol diste] A=
o 4ol Jee dnese A% e
oA AlEHelMstal, 1 AdE ugoR
AAEE 222l H2E AdE 5ol A sk
o] w9 Are ¢golA Lot

2. HojhAl =2 M AL} o] 2|

2.1 Mojohar T2 MA

Fig. 12 Ao ==

A4S vERdTE ROTE %‘7&%?30 = N
(finishing mill) ko] 93] o F=2
Ao 2ok AWHE Alojdot

Aoz ROT &4 o 167 Ao F<

9 F(bank)7} A o] <) ROT ¥4 Zol7}
A4= 2o WHE Alofsty] &olste] 570
U e o8 Axsr] Aok s ddiel
A 14709 WAE JExYs W, SR
o] 27f= w=wl W golt},

Table 1> ROT A9 47}x] Aol m=9o} A
o715 Qoksldlth. Bup AAgE Ao} r]
el = 2 A o] =ws Frarsty] wpgk
b0 okl Frto] wiRE] hdv]el 3 el
5 F¥shH ROT WAaE ﬁﬂﬁ(preset) Ajojghar

ke 7] AAS vk ol 4 e 7, F
et el &5 %% FDT (finishing



delivery temperature), ROT 349 &5 =% CT
To ol&st % e Waek H U9 e
Tl o] &3 ZRIVFE AAFT FJEEE
W e sl W= ekl 22 6719 12
Mol F4 E 7t QoA 4 5
49 15 &9 FDT =55 99
a7 91g B Fe HY 5 AAsHA "
ROT ¥4 25+ T2 ¢
7l(period)® &t Alojgit}. o]ujo] A|ojFV]|E
Z(pulse) #Hil st HEF bAAFEe] Aol
11.5m, 5.4m &9 F7]%2 Alojgt}.
d7o] FDTE st dxde Y
°|HE o]&3dte] 9 FstFgH 3 AotE
of of Hxmirh Ao Wael 3
of =X = Aojgit}

[-40
oy
i
lo
S
9
i
N

4y ot

wsl 23 cTe A= CTQ‘r«] HAAE o] &35}
ROT F-tho é‘lﬂoi = e agE g8
of= J=m 101 w7 olmo] Ao F
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