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Active disturbance rejection control for mould

multivariable coupled system

QIAO Guo-lin, TONG Chao-nan, SUN Yi-kang
(Information Engineering School, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: A new nonlinear control algorithm-active disturbance rejection control (ADRC) is introduced, and a new

ADRC control scheme for mould multivariable coupled system is proposed in this paper. The key element of ADRC is

extended state observer (ESO). The real-time dynamic linearization is then implemented by disturbance estimation via

ESO and disturbance compensation with control law. The mould multivariable coupled system based on ADRC is also

established in combination with control objects. Finally, the principal analysis and simulation results show that the ADRC

coupled control scheme not only has good coordination, but also provides satisfactory performance outperforming the

traditional PID decoupling control.
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2 ZEXNZEHIA (Statement of controlled
object)
2.1 Sidn#SAL RS (Mould level system)
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2.2 I3 R Hi(Casting speed system)
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2.3 IR B 5 ) A E(Billet surface tem-
perature control at mould spout)
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24 4iEB[EXE RN H 4R (Structure of
multivariable control for mould)
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Fig. 1 Structure of multivariable controlfor mould

3 B EE KR (Strategy of ADRC)
31 KM B ft P #E W H 2 E )R Bl(Reason of
ADRC adopted)
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3.3 B HIE I (Control algorithm of ADRC)
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Fig. 2 Controller unit structure based on ADRC of mould multivariable coordinated system
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4 RK 4 RE 5P (Results and analysis of

test)

b il 65 M I N S P T e O SRR ) B
WRGM THAMENTRIER HIY
Z B g5 A W I R SF230mm x 1450 mm, 45



488 oA s N H 244
fm we s JE904mm, WMk MR 4E EL R 4 [ A O R FIPIDEE ) 2 4 A SL AR e, SR )5 40 )

1413w,/ (rad - s71), WK IR T R e R Rl ok
TR B, 4700 MPa, ¥ 855 1557 °C, Yk i e 1)
RO LU A 1:521.96, 25 a3 A E ik R E40 C. ff
HT T WA SHEI N IIH L RAE.

Z  3MESO

P FETDAIESON) 2 4, A HS AT (8P I 17 AE A 3
fETF SN Sy . SRS, e T ARZ: 1k
A BARPIDEE H 2%, WL S EH 3 R T

REFi bR L.

: i
bz B
NLSEFL ] L L] %ﬁg Wit
i e S IE T
2 TD 1/1000
ﬁ% min-s M(t)+0754
S 1/60 1/ Sqrt(u(?)
PN jizn Sqrt(u(1))
AL n SR
3HTESO R

Kl 3 JE T ADRCIFHII S e 2 R A G R

Fig. 3 Structure of mould multivariable coupled system based on ADRC control
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Fig. 4 Coupled control of mould level and shell

temperature using ADRC
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Fig. 5 Curves contrasting of different control strategy
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Fig. 6 Contrasting curves of shell temperature
5 %58 (Conclusion)
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