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PROCESS TRACKING AND MATHEMATICAL MODELS FOR
SHOUGANG PLATE MILL

ABSTRACT

Controlled cooling 1s an important measure to improve steel performance and
quality for rolled steel. Automatic control system of laminar flow cooling is widely
used by other developed countries ,along with the developing of computer technigue.
These years ,some foreign laminar cooling equipments and technology are introduced
by national plate mills. But the technology of most plate mills is relatively old. The
project of “SHOUGANG Plate Mill ” ,which is responsibie with Northeastern
University, is the national technique first used on product line. The present paper
made the preliminary analysis and discussion about the actual empolder and
application of laminar cooling process computer ,which are as following:

1. Based on the referring of relational literature at home and abroad, which
expounded the mechanism of heat transfer for static plate and moving plate.

2. Process tracking for laminar cooling system was discussed in detail including

the tracking events’ spring sequence and flow chart for events response.
3. Model frame of control cooling system was introduced detailedly including

preset calculation ,first modify calculation ,second modify calculation. Air cooling
and water cooling models were erected . Self-adaptation for models were introduced.

4. Emulation for cooling was done including the uniform in plate’s wideth and
plate’s length. Temperature difference for various plates were also analyzed.

The study of actual application results in SHOUGANG Plate Mill indicates that
this system runs well. Products have reached the Plate Mills demands SHOUGANG
Corporation has got obvious economic benefits. The control cooling system runs
successfully marked our national technique has matured. It offered an successful

paradigm for our country’s plate mills.

Key words: medium and heavy plate controlled cooling  process tracking
mathematical model  self-adaptation emulation
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Oz (4-6)

75 dt el SIS f R
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T d
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100

AP o —WIFF—BIRREFEE:
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EFr~E.Fr=¢0 ( Ty [T‘”T Fr (4-19)
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B_—%ﬁﬁéﬁ)%ﬁ}gr Mo
7 (3-26) B AMRPOERLRFHE. EXFREREFZHT, HEE
AHIERE:
g=all -T,) (4-22)
X

49



W s 1= BE i b3 4 Rl 2 E R A

a— R S5 A RIS, (w/m' ),
I,

wHIRER, C.

5t Bk — B mid AR (3-25) sURASEITERE.

WG Z 5 REM B FHERITEECANRETE. BEEa8, (o
3.3 fi) AL bR IR SEEARE L, BRI y #ITR, AR x bl
i, FEPREEEE SN n Fa, FRERES K F,

Ax=X; =X,

ﬂy=yj_yj—l

el T AR A R E T -y Fl, EEEmdl,

t=t, = kit k =0,12,...

zl
ik
%
Ay
1
-
O ] Ax x({AE)

4.1 REEBUERERE
Fig. 4. 1 Sketch map of zone divided
k
SEA A () 7 FrzmaiaE T
X (4-15) RFITENMRREHH 522K NA Crank-Nicolson k(28 29 30
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Tk+'.l _ZT}JT-I +Tk+'i Tk
‘ +
(Ax)’ (&) A

A+ i+ k+1 K+2 k+2 k+2 k+2 k+1
T -2TS 4 TR, TR -2 +TYS  Cop T =T

i*l.j i-1,j i+l o

——

(Ax) (ay)’ AN (4-26)

R X R I RS E TE R EXTHY

4.1.3 AR EAETT
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ot F o EAR BV SRR, B R A TR AR, © 5 A/KIEE.
A HKE . IR . FIREITHEE. F—RFERFX, AT FERITHEER
ST Ay RR, DX B ERE ERA NS REITREMNS W, LMEREIRNE
Wi, BXEPOMEERERERE Y (w/m2k) EREEXEREIEA:
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a=225.9w"%0x 1163
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A, W—KFEE, 1/(nin. m2);

To —4mARIRE
HA&ER & BMIKLER HEFANRERRIERN:
cx:kOxklxkxbObe‘xexp(—-beT) (4-29)
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