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Abstract

A loop-shaping LQ controller is synthesized for tandem cold
mills. And a new loop-shaping technique is suggested for
LQ controller design. The suggested loop-shaping LQ control
systém is compared with the standard loop-shaping LQ
The simulation results show that the
thickness and interstand tension control accuracy of tandem

control system.

cold mills can be improved by the compensated loop-shaping
LQ controller.
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Fig. 1 Shematic diagram of the rolling process of
a rolling stand

Set-up &t
Set-up QA2 FolH ¢ARAAY, & Yd¥ 2ajy un%
»ilﬁ} THE, otdr] &0 fEE Rl Uz ol
We=o) ehg g AT Fol Ustgo] o3l ¢l
7‘}*5-4 A5 E Aashe golch Fog gddated AnE
& Bland & Forde] AAA®g nzla gdstze] g
Hill®] ¢<d3t3 o|BA9g 47 o] g3tgich

duAS et
2 ami=e] gldtEal MALS Y&y ey, Ay 3
Y, AZAYAY, sliAs Fo| Yeolrh 2t Avi=e] gtadst
2 Paidt AAE f[iE 4Y 23 uFA A, 4B T
Hi, 3939 Ty e A4y Ty o g42 /hysid
cl.
UAsE A Pai = PaChi Hi, Tei, Tr:) (D
dAE& 4 fi = fQhi Hi, T, Tyi) (W)

Set-up @ilels FAH AFHoTHE HUAYAY Yl
Azt A7g Mol ARG 2l 2 AUEoly BT, &
5, AW, FUVYEL nlad%e] i AR+
Adto] @7 AT o7lN mlANFAL % SYHLES A5y
Ztel 01 % = MAsidch

HEIBY BUA MF

HAg7 UYATE A olgel gtalo|Boj BY J|BABL
chet Ytk

AASGE 934 A4 gazgol ngenow Lk
Qe A ddAe AY4EE A AUsSg B GFsivn
A7y 4 glch g B ANSo] WA VB Wgae] nf¢
37| W] BES YAsiria sHE YL '

HiVei= hi Vou 3)

UEE A 2} Az MALE £ BEE Vi R 25
& e Vo o o3 32 BAE Zh=ch
Voi = (1+f;) Vg, 4

295 2% VEA A 1 2} ANE FReM TBEA Ay
2Rsa B S, UdsiEel A% sl wgus

o.“: r!r

Pi/Ki 222 800% S, o %eg ®ALL. N K,
£ Mill A4olch,
hi= RL v Sies. - ®

29 4 2 AUE Kolold PAFY
de w4z Aol oa) AP Weh

dTb,'q _ Ebhn
a =L W

afof g3t B

eisl T Voi) (6)

G714 Et Young 8ol bl L& 77t nRz} Ansge
Azlolch,
UBHA, BEA W 88 A -

ds; 1
_32‘_ = —T;-(—S.-+ pi) )

dVgi
SHE = VRV ®

e = (=P s P )
AN Tei, Toi, Toie 2 gstA, 4%, 1939 4
Aol Spi gt Vil 247 833 &4 PP Aotk 2o
3P A 2 AAE Y gdsFolch

Rolling [

process
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Fig. 4 Block diagram of the LQ regulator with integrator
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