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Temperature and Property Control of High Strength Steel in Hot Strip Mills

Cheol Jae Park

Abstract

stop({YZ+44]), High strength steel( 174 %=7hH

This paper proposes a cooling stop temperature control(CST) and a phase transformation control(PTR) which aim at
obtaining the uniform temperature and quality along the longitudinal direction of the high strength steel on the run-out
table(ROT) process. The problems of the temperature control are analyzed for the conventional steel and the new control
concepts are derived from a time-temperature transformation(TTT) diagram. The proposed control technologies are verified
from the simulation results under the temperature prediction model by the heat transfer governing equation, and the
temperature estimation simulator. It is shown through the field test of the hot strip mills that the phase transformation

ratio of the high strength steel is considerably improved by the proposed temperature controls.

Key Words : Hot strip mills(&7F}), Temperature control(-2-%=4|o), Phase transformation(AHe]), Run-out table(ROT -24), Cooling
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Fig. 2 Flowchart of temperature control in ROT process

819

- W[(T+460)4—(Ta+460)4]tr )

&= A (emisivity), 42
7] &5, 4> BAF AZE

ofm
i

oft
]

oy
r'l
©,
=
T
o
o2
e
~
I
4> o I E

b
H

2

(s

o
=)

AN
o2

oft

llo &
o

E
i
u‘?‘
° o
.{
_{
_El_‘
-1)4
2
X

RER 7HToﬂ o3t o
T A= ROT 259 £
A0 249 xof B exol i}% 5
of Aojgtt. L& Aol7l =W P g 70%10
A AR/l 40R Badd. gy A3

3. 1ZTZe| HHE| Hjof
3.1 SAYXIREE olZst AHEl Xlof
A7t Fe A AYsle Agtadolu HE Wde] 32 o
W79 9ol ROT g4 A AFHE Aol ot ol 7t
o] Zo|gkat Zagre] 2|0} 7]go] Fasith o] 499
2eAoe FDTE CT 53X 258 0]31'6}04 2ro= pda

we 7 wag 2awe 2R £
boundary problem)@ T3t o 4= %\:]-

a4 wpolAl FDTSE CT &% LxRte s F3h 3=

o q o Yzto|Hol FasHA BZst= A, HF CT 2= A
offte 2 7o AW A, 2= FF Aol 4 ¢ivk o]
ALl 2rAof FastAul, ROT WaAtolojAl 9] Wzt
o] Zo| A Fasitt. o)F gisto] & AolME
THHE Aoz 37t

4 AAEA (two point

N

=1
t?%’]‘\_:

A L2(CSTHE AA3L A
g dAsHA Aofetct
38 ASAE 1T CST HYES TITE EA
ARl oF 02%E FEA AE9 g, 4
ok 1500MPa Arolth a0l A AXT} Zo] alulz o)
X AA EAE ol&sto] CT Aofshez F9-ole ok £
Thgh F(oF 80002) UsHA] = Al ﬁi"éﬂ}OlE
& & 4 Qdrh ey AR o] Wil
Alotdhz CST Ao Aol A HaE
i ejol Al Wzhg FRIEAL U A) oA
w8 Aojghtd, =7t 2 oy
vt 1§ 39 ¢ oF 25204 CST

)
lo

1o o

b

H o%
oyl AN

_|>i

2
ok ol
fal
rr
)ﬁi

o=
e 2

=
i)



1000 T T
r Austanite
P =m0 T ey i
g i \ b f@ errite 1
& C /% iPearlite
g 600 ! frofe
g I 7 ~Eraimite—
"o T '
200 Mar‘[ensnj
ol . ]
10 102 103 104 105
Time, s
‘ ..... CT control CST contr;‘

Fig. 3 Concept of CST for high strength steel

oF 540°C7} He},
L% oF 600°CE
F3l= HojolE A
T A "ok

AEAE0E A EE o]
of Hto|ESl wYeto|EQ EFY
OAISHL # U3 wojubo|E 228 t1 3ty 98] CST A
o5 AAgT}. Eg CSTE &R ste] ROT L7104 SAE)
S A2 A HE £88 Z7H712 B 9E kel vl
PR = Qe FHo] Ak

uehd LFETFE RBAkshE QlojA whEsls 2w9) A
= Y71 9o 2" BRE Ag} Zo] Yzbo] 2aEx
=S AloJdt Aol 71 WarHowA Fa3t /o] Hk.

YA o2 CT LEAojuto g CT &
HHE3le] 2x o] 2R TASIAD @

& % glon, nREe AR

L
L

2=

o
=

o
e

3.2 nZ=Yo| 2= U el Rlof

T 4= 712 A AAE DAEA TIT g
Hehdeh. £ doAe 7o) YAk e AEe 1T
& AR QlolA, dEel BAEES Hash) st
oA 71E AR YRENS BAsto] A7) Ytz
ST I TIT At 7 LEEE X7h| we} He

7 goht WY REAE ebdich. S Sof 600°Ce] 2
oA oF 122904 Weh7t S%(O), o 9.62004 50%(0),
% 352.5200 WE)7} 95%(@) WSk AL ek,
DY AL 2 We Bee ekl 78 249 2

59k A7 Uehdic 3, 919 4 370 sjato|Eg) B let

O|= ZHFP)L, ok A4l 3L WolUolE®B)E Ayt
L 242 e

D] WAEAE AR falol, WA A9E A
7 AR(C M, Si S)o] SARH 712 Aol gt MR
AL LA 712 AL

Agol g BHEN Bx
(o]

CT 257} 580°CE e ik o] A= ofdf & 13} 22

820

B ZZZ| B N
D 50E) | 95% (@)

|352._5é_c

600 + .
F+P

550

Temperature, °C

500

100

10
Time, sec

01 1

Fig. 4 TTT diagram of high strength steel
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Table 1 Rolling condition of conventional high strength steel
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