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Research on the impact energy detection method based on

piezoelectric force sensors
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2.Faculty of Engineering, China University of Geosciences, Wuhan Hubei 430074, China)
Abstract: The impactor is one of the important tools for preventing core blockage and improving exploration drilling
efficiency of drilling. The non-destructive and accurate detection of impact energy has been a difficult issue for impactor
manufacturers and research institutions. In this study, the impactor impact waveform is successfully converted to the
voltage waveform signal by employing the piezoelectric force sensor and the charge amplifier. After that, the signal will
be collected and interpreted again by PC through the MP4221 acquisition system and the real-time acquisition and
display software based on Visual C++. According to the theorems of momentum and impulse, the specific relationship
between impact energy of the impactor and the maximum impact force is built: the impact energy is proportional to the
square of the maximum impact force. Besides, the corresponding feasibility is verified by the calibration experiment
bench. The experiment shows that the impact force waveform can be accurately detected by using the piezoelectric
sensor, and the corresponding impact power waveform can be accurately calculated by the relationship coefficient
calibrated by the calibration bench.between impact energy and impact force.
Key words: impactor; impact force; impact energy; piezoelectric force sensor; charge amplifier; MP4221 acquisition
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Fig.1 Schematic diagram of the impact model
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Fig.2 Curve of impact force vs time during impacting
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Fig.3 Structure of the calibration bench
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Fig.4 Piezoelectric force sensor
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Table 1 Main specifications of LC2304 piezoelectric

force sensor

R /KN
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Fig.5 Linear fitting
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Fig.6 Main interface of the continuous data

acquisition software
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Fig.7 Actually collected impact force data
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Fig.8 Calculated impact energy data
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Table 2 Part of the collected calibration data

MR T /mm RREES AV IE/V R kg hiREAE (B2 /] ARl 3 /kN FHK

102.00 1.4995 8.00 7.9968 106.34751773 0.00070707
103.00 1.5137 8.00 8.0752 107.35460993 0.00070067
107.00 1.5354 8.00 8.3888 108.89361702 0.00070745
108.00 1.5402 8.00 8.4672 109.23404255 0.00070962
105.00 1.5261 8.00 8.2320 108.23404255 0.00070271
100.00 1.4868 8.00 7.8400 105.44680851 0.00070510
203.00 2.1149 8.00 15.9152 149.99290780 0.00070741
207.00 2.1415 8.00 16.2288 151.87943262 0.00070354
199.00 2.0949 8.00 15.6016 148.57446809 0.00070677
198.00 2.0883 8.00 15.5232 148.10638298 0.00070767
199.00 2.0950 8.00 15.6016 148.58156028 0.00070671
205.00 2.1222 8.00 16.0720 150.51063830 0.00070947
204.00 2.1215 8.00 15.9936 150.46099291 0.00070648
296.00 2.5522 8.00 23.2064 181.00709220 0.00070830
298.00 2.5641 8.00 23.3632 181.85106383 0.00070648
288.00 2.5228 8.00 22.5792 178.92198582 0.00070531
286.00 2.5080 8.00 22.4224 177.87234043 0.00070870
289.00 2.5204 8.00 22.6576 178.75177305 0.00070911
309.00 2.6125 8.00 24.2256 185.28368794 0.00070567
504.00 3.3373 8.00 39.5136 236.68794326 0.00070533
500.00 3.3237 8.00 39.2000 235.72340426 0.00070547
503.00 3.3235 8.00 39.4352 235.70921986 0.00070979
599.00 3.6265 8.00 46.9616 257.19858156 0.00070991
612.00 3.6665 8.00 47.9808 260.03546099 0.00070958
604.00 3.6500 8.00 47.3536 258.86524823 0.00070665
624.00 3.7016 8.00 48.9216 262.52624113 0.00070983
607.00 3.6535 8.00 47.5888 259.11347518 0.00070880
604.00 3.6420 8.00 47.3536 258.29787234 0.00070976
603.00 3.6415 8.00 47.2752 258.26241135 0.00070878
615.00 3.6764 8.00 48.2160 260.73758865 0.00070922
607.00 3.6561 8.00 47.5888 259.29787234 0.00070779
612.00 3.6739 8.00 47.9808 260.56028369 0.00070673
704.00 3.9405 8.00 55.1936 279.46666667 0.00070669
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