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FG Servousing LabView

Equipment needed: Transistor 2N3904(NPN), transistor 2N3906(PNP), Hall element, 1k
resistor, DC motor, magnet, DAQ6009, PC with LabView 8 installed.

Notes. Suggested supply voltageis about 5~7 V, and also make surethat supply current
isno larger than 0.1 A.

1. Experiment 1 - Sensor rotation frequency
2. Experiment 2 - Open loop calibration
3. Experiment 3 - Feedback sensor signal

Experiment 1 - Sensor rotation frequency/ speed

1. TheHall element can be used to sensor magnetic flux. Attach the magnet to the rotation
shaft of the motor, wire the pins as indicated to DA Q6009, and then connect the lead-out
wires of the motor to the power supply.

2. Complete the program shown below, and seeif the LabView can indicate the rotation
frequency/ speed correctly.
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Experiment 2 - Open loop calibration

1. Now we want to control the motor with DAQG6009 instead of the power supply. Complete
first the circuit drawn below with transistors and resistors.
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2. Itisknown that higher the voltage supplied, faster the rotation frequency/ speed. The main
purpose of Exp. 2 isto construct the relation between these two. Complete the program
shown below, adjust the control voltage to get the corresponding frequency/ speed, and then
type these datain Excel using frequency/ speed as abscissa, and voltage as ordinate.
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control voltage (V)

0 20 40 60 80 100
speed/ frequency (Hz)
3. Construct the block diagram shown below. Using this relationship we can make a knob to

adjust the desired frequency/ speed by generating a corresponding control voltage. Seeif
the actual frequency/ speed is near the desired frequency/ speed.

desired speed/ frequency (Hz)
el lmentetal Voltag: [ERN L 444648 50 )
5 ; o

e
Hiom

output voltage (V)

60
number of samples 220 ,6;4
0 o ~ -
% ;l 100 T i
5 actual frequency (Hz) 24— ~58
0.0 22+ =70
. 20- -7
stap 18- T4
: : | STOP 16 76
005 0.075 01 78
Time 12 80
__________________________________ -
: Dutput volig I
_____ |
| L:le&'.red spead/ frequency (Hz)| [i1.23 DAQ voltage I
l o0 ortpt I
| 3.5. D I> I> o data I
I 0.0045 0.7362 P emorin I
P sop(T)
| v |
| erorout M
| tasle ot |
L ______ B @ T = :
DA Hall v ¥
element input Filter Tone
data gt Signal Measurements
[rumber of sampled errorout M Filered Signal  *ecea Bgnals | |
_____ stopped H eoront Y Frequency =] Biz
task out ¥ *ernor i (o eror) —
u BITOT i1 u
*Fnumber of sunple:
o 4 Hall element szmal Bt
e 3 T
- stop (F) oE [sor ...
m el TF




ENHVRCEEES T dik& T MEASUREMENT AND MECHANICAL ENGINEERING LABORATORY

Experiment 3 - Feedback sensor signal

1. Theactual speed may defer from the desired speed, so in the LabView program shown
below we use the sensor signal to produce a compensatory voltage added to the voltage
output.
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2. Seeif theresult gets better after using the feedback signal.



