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Development of wireless tension sensor of round link chain of scraper conveyor

LUO Tienan
(Mining Products Safety Approval and Certification Center, Beijing 100013, China)

Abstract: In view of problem that existing tension measuring methods of round link chain of scraper
conveyor could not detect tension of round link chain in real time by using wired method, a wireless tension
sensor of round link chain of scraper conveyor based on RFID was designed. The sensor uses resistance
strain gauge as sensitive element, strain signal detected by resistance strain gauge is converted to voltage
signal relating to tension signal through bridge strain measurement circuit. The voltage signal is sent to
nRF241E1 after being magnified and filtered, and then it is sent to wireless collection substation by
wireless transmission module of nRF241.E1l, so as to realize real time wireless measurement of tension of
the round link chain and the data wireless transmission. According to the real time tension and tension
changes situation of round link chain, the sensor can judge the degree of tightness of round link chain, and
can effectively forecast and truly determine broken chain fault. The experimental results verify the
reliability of the sensor.

Key words: scraper conveyor; round link chain; tension detection; wireless tension sensor; resistance

strain measurement; RFID
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Fig. 2 Traction motion of round link chain at

z

head and tail of scraper conveyor
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Fig. 3 Design scheme of wireless tension sensor of

round link chain
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Fig. 4 The overall structure of hardware of wireless

tension sensor of round link chain
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Table 2 Data of strain measurement experiment

Jm#gk F R EU/V SEH U
F/kN 1 2 3 /v
0 0.022 0.026 0.021 0.023

2 0.413 0.426 0.415 0.418

4 0. 694 0. 697 0.712 0.701

6 1.019 1.032 1.027 1.026
8 1.477 1.473 1.493 1. 481
10 1. 741 1.729 1.726 1.732
12 2.088 2.092 2.105 2. 095
14 2.513 2.494 2.511 2.506
16 2.832 2.859 2.871 2.854
18 3.161 3.149 3.164 3.158
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Table 4 Measurements and error kN
BRI
bR A -1 H B2
1 2 3
2 2.106 2.124 2.121 2.117 —+0.117
4 3.922 3. 845 3.876 3.881 —0.119
6 5.832 5.966 5. 829 5. 879 —0.121
8 8.073 8.132 8. 161 8.122 +0.122
10 9. 980 9.833 9.794 9. 869 —0.131
12 11. 968 11. 836 11. 857 11. 887 —0.113
14 13.977 13.812 13. 827 13.872 —0.128
16 16. 208 15. 962 16. 136 16. 102 +0.102
18 17.928 17. 864 17. 881 17. 891 —0.109
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