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Development of Bolt Type Force Sensor using Strain (Gauges
- 1st Report : Study of Calibration Method -
O Masakado DANJO, Akihiro KAWAMURA, and Ryo KURAZUME (Kyushu Univ.)

This paper proposes a new bolt type force sensor that measures forces applied to an object fixed by the sensor. This sensor
consists of a general metal bolt and four strain gauges. Due to the feature of the bolt type sensor, it can measure the force
applied to the object without extra jigs and gaps. In this report, the structure of the sensor is introduced and its calibration
strategy is discussed. Finally, a force measurement experiment is conducted.
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Fig. 2: Structure of
hold force measurement
system|[2]

Fig. 1: Appearance of
hold force measurement
system|[2]
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Fig. 3: Bolt type force sensor
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Fig. 4: Experimental setup
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Table 1: Applied forces and estimated forces

(Tl n ] £ 521575

1 248.9 99.7 102.2 248.5 99.4 102.1
2 99.7 2489 | 102.1 100.0 | 249.4 | 102.5
3 99.9 99.9 237.1 100.1 | 100.4 | 237.6
4 249.1 | 249.1 | 245.2 249.4 | 249.6 | 245.5
) 497.5 99.5 16.3 496.9 | 101.5 17.2

6 || -497.6 | -0.2 | -106.3 || -497.5 0.2 -108.3
7 99.5 497.5 16.1 101.3 | 498.8 15.8

8 -0.2 | -497.6 | -106.1 -1.1 | -498.5 | -106.9
9 98.7 -0.8 | -460.6 98.6 -0.9 | -459.3
10 || 248.1 98.9 | -361.1 || 248.7 99.1 | -361.4
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Fig. 5: Measured values from strain gauges and 6-axis

force sensor, and estimated forces
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