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Experimental Research for Traction force Sensor Development

on Drawing Exercise Medical Instrument
Sang-sik Lee*, Won-yeop Park**, Choong-ho Lee™
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ABSTRACT

The traction system has been mainly used for rehabilitation and correction of patients with spine or gait
diseases in orthopedics or at home. Some problems could occur in human body when patients forced their
training using the traction system. So it needs to measure a traction force and control the training time.
However, most of products on market have no sensor measuring traction force. Thus we designed and made
a sensor detecting traction force using strain gauge, amplifier for transition to output signal and experiment
devices for performance test. We carried out experiment of a sensor detecting a traction force and measured
electric responses of it with respect to traction loads. Maximum error was within about 1% for experiments in
static condition and the average error was about 0.7% for experiments in dynamic condition. We concluded
that it is possible to use the developed sensor for measurement of traction force since the maximum output

variation of a sensor detecting a traction force was about 0.3% in 0C - 60C temperature condition.
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Fig 1. Schematic diagram of tester for sensor
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Table 1. Specifications of load cell AJTsAF 7] F2E AASAHAMAM A=
. E 20 YERA 9E KA Z2EFQ ACAE
Item Specifications _
Abgsld o ~EQ AR = 4-A o)A HO
Rated load 500 ke 2 328 BYA H2E P A Lx
Rated Output 2.9988mV,/V ol HEE sttt
Zero Balance 0.0036mV/V
Table 2. Specifications of strain gauge
Compensated Temp. 3 .
Range -10C - 40C Item specifications
—— Type KFG-5-120-C1-11
Operating Temp. -30C - 80C Temperature Steel
ee
Range : compensation
Thermal Zero Shift <0.028 %R.0./10C Gage Length 5 mm
Input Resistance 4014 O Gage resistance 119.8€ 0.2 @
- Gage Factor 211 £ 10 %
Output Resistance 3506 Q Adoptable Thermal B
. . . 11.7 ppm/C
Insulation Resistance 2000 MQ@50Vde Expansion
T Sensitivit, 0.40 %
Max Excitation 15V DC or AC bR A
Company Kyowa
1.5
Y = 0.0009 ¥ + 0.0117/
1 B A MdE AJSZAA Fx ¢
05 / Az 2 MEFee 28 37 gon AU
. . ER w70 o] Lolws B EYe) #H
’ W HeE A ARk AASHAM Y
00 o A8 WSIE 3,000 N7HA| 7Hs @ T2 A
-1 Al st At
-2000  -1000 0 1000 2000
Load, N

Fig 2. The calibration of load cell at each

loads.
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(a) Simplified schematic of the sensor

detecting a traction force.

Input Output

(b) Simplified schematic of the electronic
circuit.
Fig 3. Sensor detecting a traction force &

electronic circuit.
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Fig 4. Calibration of sensor detecting a
traction force at each loads.
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Fig 5. Results
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Fig 6. Results of output for each arbitrary
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