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Abstract: This paper presents a real-time force measurement system of the pressing machine with a
pressure sensor in the cylinder. It is an indirect measurement method of force with a pressure sensor in
the cylinder. The air pressure is measured in the cylinder and also the voltage of the pressure sensor is
measured. After that, the measured voltage is transformed into force by the equation from the
experiments. The advantage of this method is that it can reduce the wasting time in the production
process, resulting in increased productivity. The results of the force measurement comparing with the
reference device (load cell) showed that performing force measurement experiments using the
developed system compared to that of the load cells (reference device) at the battery pressing machine.
The minimum error is 0.010% and the maximum error is 0.687%. Moreover, the results from the PCB
connection pressing machine found that the minimum error is 0.043% and the maximum error is
1.768%. For the monitoring of the real-time force, the system showed the results of the force
measurement in the website developed using PHP, HTML, JavaScript and Ajax. The results showed that
the measured forces obtained the developed system were close to the measured force from the

reference device (load cell) and it could measure and display the results in real-time.
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Pressure Developed Load cell Error
(MPa) Device (N) (N) (%)
0.100 41.230 41.000 0.561
0.120 49.190 49.000 0.388
0.140 57.160 57.000 0.281
0.160 65.130 65.000 0.200
0.180 73.100 73.000 0.137
0.200 81.070 81.000 0.086
0.220 89.040 89.000 0.045
0.240 97.010 97.000 0.010
0.260 104.980 105.000 0.019
0.280 112.950 113.000 0.044
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Pressure Developed Load cell Error
(MPa) Device (N) (N) (%)
0.300 120.910 121.000 0.074
0.320 128.880 128.000 0.687
0.340 136.850 137.000 0.109
0.360 144.820 145.000 0.124
0.380 152.790 152.000 0.520
0.400 160.760 161.000 0.149
0.420 168.730 168.000 0.435
0.440 176.690 177.000 0.175
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0.480 192.630 192.000 0.328
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0.520 208.570 208.000 0.274
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0.560 224510 224.000 0.228
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0.600 240.450 241.000 0.228
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Pressure Developed Load cell Error
(MPa) Device (N) (N) (%)
0.100 26.070 26.000 0.269
0.120 30.950 31.000 0.162
0.140 35.840 36.000 0.446
0.160 40.720 40.000 1.768
0.180 45.610 45.000 1.337
0.200 50.490 50.000 0.970
0.220 55.370 55.000 0.668
0.240 60.260 60.000 0.431
0.260 65.140 65.000 0.215
0.280 70.030 70.000 0.043
0.300 74.910 75.000 0.120
0.320 79.790 79.000 0.990
0.340 84.680 85.000 0.378
0.360 89.560 89.000 0.625
0.380 94.450 94.000 0.476
0.400 99.330 99.000 0.476
0.420 104.210 104.000 0.332
0.440 109.100 109.000 0.202
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Pressure Developed Loadcell Error
(MPa) Device (N) (N) (%)
0.460 113.980 113.000 0.092
0.480 118.870 118.000 0.860
0.500 123.750 124.000 0.732
0.520 128.630 128.000 0.202
0.540 133.520 133.000 0.490
0.560 138.400 138.000 0.389
0.580 143.290 143.000 0.289
0.600 148.170 148.000 0.202

Min 0.043
Max 1.768
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