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Research and Application of Deep Learning Method for Plate
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Abstract: The heat transfer coefficient (HTC) is a key parameter to determine control precision
in a cooling-controlled model. However, the correction for the HTC isn’ t always stable and
robustness by a traditional self-learning method. In order to solve such problems,the deep neural
networks for the self-learning HTC were built based on the deep learning technology. The
optimization of hyper parameter and the selection of algorithm in the network frame are studied.
Therefore, the stability of the cooling control model can be greatly enhanced. The application of
the 3 500 mm plate mill plant proves the better accuracy and robustness of the model, which can
meet the requirements of actual on-site production.

Key words: deep learning; plate; ultra fast cooling; heat transfer coefficient; hit rate

b5 TMCP T.Z2/) iz i -5 AN, 78
S TMCP .25 () 3 22 2 B30 o0 458 48 BOR o s
P e J. HR BN Gl o AR LR R H R R
il AL ) AR AR AT HR AT Sk, 0 T o A R 1) 4
AUMERE LTS IS S AN AL B 0, B A SR
P O PR AR R R, R X — T 2 I
PRAT R P i AR TR A ST XU E T K
R R e 5A. HarE N KZHEREEL
S P AR S B FE T A AR B PR 2R 5 IE AR
FA 22 W, FEAR KRR |, P AR A IR Y

KFm B 2018 -04 -02

DA b 42 v R R i R S S PR o L I e
SE. AP KV G RO R R B SR A
SR AR KR R BN R Z
FLAZ 2% Aot BA% Al o v J0KR Kok i
WEAE SR M A B A AR B S AS B
SORMAR R i 2, AR ME RS 8 1) XA B B R K
VAR BT R 2 U IR R A
HAEERIY 2% 2 B8 JT I, A BB IE N A2 2% i) Toll
HEPR AR W, BRIl ST A ) R AL
PRI, [E N AMR Z 22 F HR O TR R

HEETH.: EEE ST LRI (2017YFB0306404 ) 5 H e @ A SE ARl 45 24 105 45 %8 Bh 3 H (N170703010) .
EE®E A % W(1989 - ), B, ZHESBILA R AL ER AR ; EREAR (1968 - ), 5, ZRZ RN, RICK = H 82, 1+

H S



636 ARRXFFR(BAFFIR)

%40 &

PLALHFSE 3R T AR 2 HoA — 1 B P A ol i
PR,

— O T T AU R B ) O 4R
T BRI O R B R LB Y
P EAT i 00 1 P (ER O S0 A A — L8
AR F TN T 25, JF H i TSR 217
T, 23 B R B RIE . 55 Shid A — bk
TR G AR 2 SRR A A K
VoA A JRERE | H AR 408 I BE KoKl A SR 1S
B, 0 08— L AT 0 28 AR @ PR B U —
2 IR AR SE 2 B R0, 252 ] B
HVRN A B I3 s S G E S R 5 12k B Jay BRAE T 52 3
80 73 9 J2 R B8 BRI < 2 5015 4 T G o S AR
W2 Z RS L2 MR BIBRITE PR ™ HRE
A RE . BRI LAS , —Se e TS0 5] i) RE SR 1 Lo
FIBNGE 000 UK. & T 403 g — S 5
DI BEAT 7> ST ) 22 LR IR, ke I 4Rkt H
A SR BR R A A R — Sk = 2 IR R
XNV A RE R LSS AL FE ; — R E =%
PR R Bl REAS K A3, 23 36 1~ ~) ) 00 A
R RORFEAR TR0,

b QA I BRI AE A A SRR
Rl AE SR BRAE. B X H AT 3200 F 2 > BT A
(1 TR R L 3R 7 0o 5 TR K 38 ARG R P 488 ) ) 22
AR — P78k RITR =7~

1 IR M KT

TREE 27 ] SR WL AR 2% > vho X4 ik 53 45, H:
28 204 22 )22 AR etk s B o Lk, T AR
BE A2 I8 A SRR RN SR — A S i
A RCRHE RS 7R g S AR Ltk il LA f.
BB R A T A i SRt T 5B Adads 12
1.1 REMEMEXESHNERE

EER A TN = ST oy L Bl ke ol @ 7!
R G2 SECR G, MAFLRE b &
& KRR IR S KA R B S X sy
SR G B2 AR R &R IR MER 2 T
Iz A R EE 2. L, KIS AR BUE I —1
KHESHL, TR BE B2 52 i 3] 2V T 1 2 1l
K EE BT LA B 7KV A TG BN S R B P 22 R 244 1Y)
i R,

GRS A 2 BT, A JZ ot 2
SN K AL R B AR S BT 2, o e Pl
T HHE PE R G 0120 R AR AR YEFE AR T L
WA A2 B 5355 20 2452 M 4.

SR FH 1003 43 A i o B R AT UL 3L, 32
11 S ACE B R 52 W DR (A0 6 Al bt R % w
(C),w(Cr),w(Cu),w(Mn) FKHAME =T
MR ZELIREE BRI AR A R )
VE R 22 I 265 10 i N\ J2 S0 AR 22 I 2 A5 A

TEIRUE 2 2 28 B 2 BT AL R A
IEMAETT i 4 DR RAE B & R SRR & IR
FHEA— A8 i ER I FRTR B o 28 I 28 0] K Ve A R FR B
TREAT IR, T Y e DU A5 4
1.2 REMENEZEHREIL

LG 2 WE8 SR — R AR 2 B 5 )2, AR
PR I8 B AT (RS TR BN A T
TR FE #2245 7] 53 25388 0 M 425 0 i A B800 )R
PR A REAR TR TR S E I HI R T
RO FORT B2 R, K 25 A S 30 p B o 2 TR s
B ~T JZ, M oa8Ur il B 50 ~ 300 4,
LA 10 AR A 2253 AT 5256 e UL MR &
VELO#E, 45 2R Nk 1 fis.

*1 AEREEEH. BT ENZNG
Table 1 Effects of the number of hidden layers

and hidden layer units on training
precision %
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50 83.4227 95.5999 97.3697 97.3703
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Fig. 1 Activation functions
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Fig. 2 Comparison of activation functions
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Fig. 5 Comparison between the predicted
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transfer coefficient factor
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Table 2 Comparison of hit rate
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Table 3 Online results in application
WME Z5E kE SE w(C) w(Cr) w(Cu) w(Mn) EHREH HBRZLR TIBRLS 1%
JE/mm  JE/C C T % % % % k(g /T EE/T (¢
16.5 736 15.82 4.42 0.17 0.041  0.031 1.51 3791 630 622 8
10.1 787 15. 87 4.47 0.12 0.018 0.015 0. 84 2177 630 623 7
24. 4 790 15. 89 4.49 0.16 0.033  0.017 1.46 3500 650 641 9
20.3 760 15.76 3.59 0.16 0.033  0.017 1.46 4760 650 646 4
15.9 743 15.27 3.34 0.11 0.026  0.009 1.37 2177 610 613 3
46.7 767 14.92 3.73 0.17 0 0 1. 41 802 580 570 10
16.5 748 15.23 4.85 0.16 0.026 0.014 1.47 3500 630 629 1
16.5 755 15.22 4.91 0.16 0.026 0.014 1.47 3653 630 625 5
32.5 772 15.19 5.02 0.17 0.034 0.018 1.44 6 500 650 647 3
32.5 759 15.18 5.1 0.17 0.034 0.018 1.44 6423 650 652 2
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