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ABSTRACT

The purpose of this research project was to design and build a prototype of a vibration generator
machine. This prototype was for use in an undergraduate laboratory. This vibration generator
used magnetic actuated technology since through this technology the machine would be small and
portable and would not be too expensive to build. The test result of the prototype using computer
control with the LabVIEW software revealed that the displacement of middle core was lower than
the design. This was because of the limitation in manufacturing of some parts. However, the
frequency response of the machine was acceptable. The overall performance was fair. This
prototype could then be used in laboratory demonstration for students in mechanical vibration

subjects.
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Sinusoidal Input Amplifier Output SA-30
H GpK IPS Inch P-P vVrms [ Arms Kva
5 2.03 1.57 40.2 30.2 1214
7 3.97 1.57 58.5 37 2165
13.5 14.88 67 1.57 100 38.5 3850
20 22.12 67 105 40.6 4263
92 100 67 95 225 21375
500 100 51.3 230 11799
800 100 76.7 208 15954
1000 100 87.3 184 16063
1500 100 87.3 119 10389
1800 100 70 76 5320
2000 100 46.6 41 1911
2500 100 38.5 44 1694
3000 100 103 93 9579
Max Output 110 330 36300
Max Total Used 21375
% of Max
Max Vrm 105 95.50%
Max Arms 230 69.70%
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Model CXL25M3 Units Remarks
Span +25 G +5%
Sensitivity 80 mV/G +5%
Bandwidth OC-100 Hz +5%
Noise 50 mg rms Typical
Noise Density 5000 uG/A/Hz
Zero, Output +25+0.1 Volts
Zero, Drift +60 mV 0°C to 70°C

+0.75 G 0°C to 70°C




+145 mV -40°C to +85°C
+1.8 G -40°C to +85°C
Span Output +2.0+£0.1 Volts
Nonlinearity +0.2 %FS Typical
Alignment +2 degrees Typical
Transverse Sensitivity +35 %FS Typical
Temperature Range -40to + 85 °C
Shock 2000 G
Output Loading >10kQ,<InF Max
Supply Voltage —-5+0.25 Volts
Supply Voltage —R option | —8—30 Volts Unregulated
Supply Current 8 mA Typical
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Input Characteristics
Number of channels

PCI-MIO-16E-1

PCI-MIO-16E-4.........ccooiiiiiiiiinn. 16 single-ended or 3 differential
(software-selectable per
channel)

PCI-6071E... ..o, 64 single-ended or 32
differential (software-selectable
per channel)

Type of ADC..ovviviiiiiiiiiiiee Successive approximation
Resolution........ooovviiiiiiiii i, 12 bits, 1 in 4.096
Max sampling rate (single-channel)

PCI-MIO-16E-1,PCI-6071E............... 1.25 MS/s

PCI-MIO-16E-4............coooiiiiinn. 500 kS/s
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nsllugan 4.6

frequency | Acceleration
Hz g
5.00 50.00
6.00 40.00
7.00 38.00
8.00 35.00
9.00 30.00
10.00 28.00
20.00 12.00
30.00 8.00
40.00 6.00
50.00 4.00
60.00 3.80
70.00 3.50
80.00 3.50
90.00 3.60
100.00 3.80
200.00 7.50
300.00 10.00
400.00 14.00
500.00 14.00
600.00 7.00
700.00 2.80
757.14 2.50
800.00 4.00
900.00 10.00
1000.00 30.00

nsllugan 4.7

Frequency | Bare table | 50 gramme | 75 gramme | 100 gramme
5.00 1.00 1.00 1.00 1.00
7.50 1.40 1.30 1.35 1.30

10.00 2.60 2.50 2.55 2.60
12.50 3.60 3.40 3.50 3.50
15.00 5.50 5.60 5.55 5.45
17.50 6.50 6.40 6.60 6.45
20.00 11.00 12.00 12.00 11.00
22.50 13.00 13.00 13.50 13.40
25.00 15.00 15.00 14.50 16.00
27.50 16.00 17.00 16.50 16.00
30.00 21.00 20.00 22.00 20.00
32.50 24.00 25.00 26.00 19.50
35.00 30.00 29.00 30.00 20.50
37.50 33.00 32.00 31.00 19.00
40.00 34.00 35.00 29.00 21.00
42.50 37.00 37.00 31.00 19.00




Frequency | Bare table | 50 gramme | 75 gramme | 100 gramme
45.00 39.00 40.00 29.00 21.00
50.00 45.00 44.00 30.50 18.50
55.00 47.00 48.00 28.50 20.50
60.00 50.00 50.00 31.00 19.00
65.00 56.00 51.00 29.50 21.00
70.00 52.00 49.00 30.50 19.00
75.00 58.00 51.00 31.00 21.00
80.00 64.00 49.00 31.00 19.00
85.00 70.00 51.00 29.00 21.00
90.00 72.00 49.00 31.00 19.00
95.00 70.00 51.00 29.00 21.00

100.00 71.00 49.00 30.50 18.50
120.00 70.00 51.00 28.50 20.50
140.00 72.00 49.00 31.00 19.00
160.00 69.00 51.00 29.50 21.00
180.00 71.00 49.00 30.50 19.00
200.00 70.00 51.00 31.00 21.00
220.00 72.00 49.00 31.00 19.00
240.00 70.00 51.00 29.00 21.00
260.00 70.50 49.00 31.00 19.00
280.00 71.00 51.00 29.00 21.00
300.00 72.00 49.00 30.50 18.50
320.00 70.00 51.00 28.50 20.50
340.00 71.50 49.00 31.00 19.00
360.00 70.00 51.00 29.50 21.00
380.00 71.00 49.00 30.50 19.00
400.00 70.00 51.00 31.00 21.00
420.00 72.00 49.00 31.00 20.00
440.00 70.00 51.00 29.00 19.00
460.00 72.00 49.00 31.00 20.00
480.00 70.00 51.00 29.00 19.00
500.00 72.00 49.00 30.50 21.00
520.00 70.00 51.00 28.50 19.00
540.00 72.00 49.00 31.00 21.00
560.00 70.00 51.00 29.50 18.50
580.00 72.00 49.00 30.50 20.50
600.00 70.00 51.00 31.00 19.00
620.00 72.00 49.00 31.00 21.00
640.00 70.00 51.00 29.00 19.00
660.00 72.00 49.00 31.00 21.00
680.00 70.00 51.00 29.00 20.00
700.00 72.00 49.00 30.50 19.00
720.00 70.00 51.00 28.50 21.00
740.00 72.00 49.00 31.00 19.00
760.00 70.00 51.00 29.50 21.00
780.00 72.00 49.00 30.50 18.50
800.00 70.00 51.00 31.00 20.50
820.00 72.00 49.00 31.00 19.00
840.00 70.00 51.00 29.00 21.00
860.00 72.00 49.00 31.00 19.00
880.00 70.00 51.00 29.00 21.00




Frequency | Bare table | 50 gramme | 75 gramme | 100 gramme
900.00 72.00 49.00 30.50 20.00
920.00 70.00 51.00 28.50 19.00
940.00 72.00 50.00 31.00 21.00
960.00 70.00 49.00 29.50 19.00
980.00 72.00 51.00 30.50 21.00

1000.00 70.00 49.00 31.00 19.50




