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Fig- 1 Model of a two-mass system of rolling mill
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Fig-2 Block diagram of an auto-disturbance-rejection control system
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Fig-3  Block diagram of electromechanical vibration control
based on ESO
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Fig-4 Comparison of robustness by ESO and state feedback
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Electromechanical vibration control of the main drive of a rolling mill based on

auto-disturbancerejection control technology

ZHANG Ruicheng, TONG Chaonan

Information Engineering School. University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT For the distance between the drive motor and roll of a rolling mill is long and the rigid of its
spindle is limited, the normal control of current and speed closed loops leads easily to the phenomena of elec-
tromechanical vibration and broken strip as the strip is rolled at high speed- In order to solve the problem
aiming at the characteristics of the approximate model of a main drive system, the uncertain external load
disturbance and unmodeled dynamics were regarded as one integrated disturbance- Electromechanical vibra-
tion controllers were designed based on extended state observer (ESO) and auto-disturbance rejection con-
trol (ADRC) technology respectively- Simulated results show that the two controllers effectively improve
the performances of command following, electromechanical vibration suppression and robustness to param-
eter variation- ESO and ADRC were utilized in electromechanical vibration control of the main drive system
of a rolling mill. their validity and superiority were verified in comparison with the conventional PI con-
troller and the state feedback controller based on reduced-order state observer-

KEY WORDS  rolling mill; electromechanical vibration; extended state observer (ESO); auto-distur-

bancerejection controller (ADRC); robustness

Theoretical prediction and experimental realization of transition metal doped ru-

tiles as diluted magnetic semiconductors

GU Yousong, LI Jianmin, ZHAN Xiaoyuan, ZHANG Xiaomei, FENG Zigi, and ZHANG Y ue

Department of Material Physics and Chemistry. University of Science and Technology Beijing: Beijing 100083, China

ABSTRACT  First principle calculations have been performed to study the electron structures and magnetic
properties of transition metal doped rutiles in order to predict room temperature diluted magnetic semicon-
ductors- Different doping configurations have been calculated to find the preferred doping site- The ground
state energies of both FM and AFM states have been calculated to study the magnetic coupling between the
dopants- The calculation results show the Co doped rutile has a Curie temperature of 1438 K. Co doped ru-
tile films have been prepared on Si substrate by magnetron sputtering- X-ray diffraction results show that
the deposited film is rutile- Hysteresis loop curves measured by vibration sample magnetization show that
the film is ferromagnetic at root temperature-

KEY WORDS  diluted magnetic semiconductor; titanium oxide; first principle calculation; magnetron

sputtering
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