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Takagi-Sugeno fuzzy system design of large fast forging hydraulic press

WANG Li-wei'
(Technology Center, Taiyuan Heavy Industry Co., Ltd., Taiyuan Shanxi 030024, China)

Abstract: The exact simulation model of the body and the main control system of a large fast forging hydraulic press
is built by using the ITI-SimulationX software. The integrated simulation of the three-dimensional body and the one-
dimensional system is performed. The results show that fast forging hydraulic press can attain the forging precision of
41 mm and the maximum forging frequency of 85 strokes/min during hot forging. For a large fast forging hydraulic press,
which has wide process range and complicated operating conditions, we design the Takagi-Sugeno fuzzy controller which
includes the forging stroke, forging penetration, maximum working pressure, working hydraulic cylinder number and the
number of main pumps as input variables, and the open-close curve of the high-frequency-response proportional valve as
output variable. Fuzzy reasoning rules are deduced from simulation results of the main control system by using MAT-
LAB/Simulink software. The intelligent control for the main control system is realized by using the co-simulation interface
modules of ITI-SimulationX and MATLAB/Simulink, providing high forging precision and fast response speed under dif-
ferent technological parameters and accommodating to various process requirements for large fast forging hydraulic press.
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2 ¥ ARG 2K E i E(Modeling and
simulation of main control system)
2.1 ZRZ R4 (System brief introduction)
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Fig. 1 Hydraulic system schematic drawing of

the hydraulic press

2.2  {EARA (Simulation model)
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Fig. 2 Simulation model of the body and system of
the hydraulic press based on

ITI-SimulationX software

2.3 {E 455 (Simulation results)
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Fig. 3 Dynamic curves of movable beam and

high-frequency-response proportional valve

3 Takagi-Sugenoff 5 il 2% ¥ 71 (Design of
Takagi-Sugeno fuzzy controller)

3.1 Takagi-Sugeno &4t (Takagi-Sugeno system)
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3.2 Takagi-Sugeno#s # ¥ | 25 ¥ 1 (Design of
Takagi-Sugeno fuzzy controller)
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Fig. 4 Takagi-Sugeno fuzzy controller
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Fig. 5 Co-simulation principle

4.2 P EAA (Co-simulation model)
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Fig. 6 Co-simulation model

5 458 (Conclusions)
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