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Research on bolt pretension torque closed-loop control device

WANG Kun, ZHAO Lan
(College of Mechanical and Vehicle Engineering, Taiyuan University of Technology,
Taiyuan 030024, China)

Abstract: In view of problems of complex structure, poor operability and low control precision of
existing bolt pretension torque control device of coal mine, a mechanical bolt pretension torque closed-loop
control device was designed. The device measures torque of gear ring by change of liquid pressure of the
liquid-filled bellows and acts the pressure on slide valve. When the torque reaches control value, the slide
valve can be action and makes the bolt pretension circuit cut off, so as to complete a bolt pretension
process. The simulation and underground test results show that the device can effectively control torque
within 480-510 N - m with fast response, high reliability and control accuracy of more than 90%.
Temperature and angle have no influence on the measurement results. The torque multiplier's transmission
efficiency and the friction factor of friction pad lead to the control result error of 6.2% and 10%
respectively. The friction pad with smaller friction factor should be used and the torque multiplier should
be maintained regularly.
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Fig. 1 Structure of bolt pretension torque

closed-loop control device
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Table 1 Structure parameters of slide valve

SRR/ (kg m™ %) 1.29

SRR/ MPa 100
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Table 3 Experiment results of influence of temperature and

angle on sensitivity of liquid-filled bellows
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Table 2 Parameters of bellows
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Fig. 3 AMESim model of bolt torque

closed-loop control device
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Fig. 4 Simulation results of control circuit of bolt
pretension torque closed-loop control device
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Fig.5 Actual output torque curves of planet carrier of
torque multipliers under conditions of transmission
efficiency is 95% ,90% ,85% and 80% respectively
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Fig. 6 Torque of nut under conditions of friction

coefficient of friction pad is 0.1,0. 2 and 0. 3 respectively
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Table 4 Bolt pretension test data Ne+m

FE MM || RS MM || FS HE | F5 HE
1 510 11 500 21 500 31 500
2 500 12 500 22 510 32 500
3 480 13 510 23 500 33 500
4 510 14 490 24 500 34 480
5 490 15 500 25 500 35 510
6 500 16 480 26 510 36 500
7 500 17 490 27 490 37 500
8 510 18 490 28 490 38 510
9 490 19 500 29 500 39 500
10 500 20 510 30 5 000 40 490
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