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Forklift Weight Measurement System using Anchor Bolt Type
Strain Gauge Sensor
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W48 =ol7] A8l 4719 A 7F 242 4709] anchor boltol] 4]
gauge A& A A=}l A-g3te] S48 A} 1% SH QAE E& F AATh

[Abstract]

The most frequent type of safety-accident in industry is the overturning of forklift . The leading cause of this accident is overload in
forklift. Thus, it is needed to measure the weight on board of forklift. The most common method is based on load cell, and this method
has the merit of high accuracy. However, high price is the disadvantage of this method. In this paper, we propose the new measurement
system of the weight on board of forklift based on the strain gauge sensor, which has the disadvantage of low accuracy. The
differentiation of the proposed system is that the shape of the strain gauge sensor customized for anchor bolt of forklift in order to
improve the accuracy and durability. In system four strain gauge sensors are inserted into four anchor bolts. The test result shows that 1%
error of measurement is obtained in the proposed anchor bolt type strain gauge sensors.

Key word : Strain gauge, Anchor bolt, Forklift, Weight on board, loT.
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Fig. 1. Forklift weight measurement sensor based on load
cell (Germany).
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Table 1. Goal specification of anchor bolt type strain gauge
sensor module.

Items Specification
Type Anchor Bolt
Sensor Strain Gauge
Measurement Range <Stons
Measurement Accuracy +5% (approximately)
IP Level 1P67
Communication BLE 4.0 (Bluetooth)/ CAN2.0
Power 9 ~32Vde

Half Bridge —F2.9t-Up,Right(F)

— H2.9t-Up, Right(F)
Q2.9tUp,Right(F)

Full Bridge

Quarter Bridge

33 4. Strain gauge AlEollA &olEl &g
Fig. 4. Noise obtained from the experiment of strain

gauge.
Regnlat{nr?ower VSUP [] 1®* 16 1 DVDD Digital Power
Regulator Control Output BASE [ 2 15 — RATE  Output Data Rate Control Input
Analog Power AVDD [ 3 1 [[XxI Crystal VO and External Clock Input
Regulator Control Input ~ VFB [ 4 13 [ X0 Crystal VO
Analog Ground AGND [ 5 12 [ DOUT  Serial Data Output
Reference Bypass VBG [ 6 11 [ PD_SCK Power Down and Serial Clock Input
Ch. ANegative Input INNA [] 7 10 [] INPB Ch. B Positive Input
Ch. A Positive Input  INPA [ 8 9 [ INNB Ch. B Negative Input

J8 5. HX711 ADC2| I/0 74
Fig. 5. /O specification of HX711 ADC.
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EQt MM 25
Fig. 6. Fabricated anchor bolt and sensor board.
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Fig. 7. Fabricated sensor controller module.
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(b) second test (calibration)
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Fig. 10. Test results.
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