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Fig.1 Section of inner liner
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Fig.2 Periodic fluctuation of pressed compound sheet
thicknesses (1/8 s for value interval time)
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Fig.3 Arrangement of detection and intelligent control
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Fig.4 Detection curve of transition layer thicknesses
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Tab.1 Process parameters of inner liner production
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mm  i/mm  JE/(remin) F/(m e min")

(m * min™")

(m * min™")

mm  fE/mm  #F/(remin') #F/(m e min")

1 2.45 1.09 5.9 10.0 9.4 2.80 1.71 19.7 11.3 9.6
2 2.43 0.98 5.9 10.1 9.2 2.83 1.70 19.8 11.3 9.6
3 2.45 1.07 5.9 10.0 9.2 2.84 1.70 19.7 11.3 9.6
4 2.44 1.02 5.8 9.9 9.3 2.81 1.69 19.7 11.2 9.5
5 2.38 0.98 5.8 9.9 9.2 2.79 1.71 19.8 11.3 9.6
6 2.40 0.98 5.9 10.0 9.4 2.81 1.71 19.8 11.2 9.6
7 2.41 1.06 5.9 10.0 9.4 2.84 1.70 19.7 11.3 9.6
8 2.42 1.06 5.8 10.0 9.3 2.80 1.69 19.6 11.3 9.5
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Fig.5 Comparison between predicted and measured values of
inner liner thicknesses
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Fig.6 Fuzzy PID control structure
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Tab.2 Fuzzy control rules of AK,

€.
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NM PB PB PM PS PS z0 NS
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Z0 PM PM PS z0 NS NM NM
PS PS PS y4e} NS NS NM NM
PM PS z0 NS NM NM NM NB
PB 70 70 NM NM NM NB NB
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Tab.3 Fuzzy control rules of AK;
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Fig.8 Change trends of calender roll distances and
inner liner thicknesses
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Research on Intelligent Control System of Tire Inner Liner Thickness

.1 . 2 . 3 1 .1
SHEN Wei ,ZHONG Chenling”, WANG Jinneng” , ZHANG Bo , WU Bin
(1. Hangzhou Chaoyang Rubber Co. , Ltd, Hangzhou 310018, China; 2. Zhejiang ZControl Research Institute Co. , Ltd, Hangzhou 310053,

China;3. Zhongce Rubber Group Co. ,Ltd, Hangzhou 310018,China)

Abstract: The intelligent control system of tire inner liner thickness was studied. The response speed

of inner liner thickness control was accelerated by installing a thickness detection sensor at the receiving

position. The influencing factors of the inner liner thickness was analyzed, and the production process data

were collected to build the regression model for inner liner thickness prediction. In addition, the fuzzy

PID controller was designed, and the fuzzy control rules were used for online self-tuning of PID control

parameters, realizing the intelligent control of inner liner thickness,so as to improve tire quality and reduce

cost.

Key words: tire ; inner liner; thickness measurement; intelligent control ; regression model
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