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After the conclusion of this module, the user should be able to manipulate A/D 
conversion systems and to develop basic applications in LabVIEW graphical 
software for DC and AC signal acquisition, taking in account the importance of 
main parameters such as input range, conversion resolution and sampling rate.
At the end of this module the user should be able to answer these questions:

Synthesis and acquired 
knowledge

1

2

3

Analogue transducers usually present nonlinearity greater than 
0.1%. Supposing that the conversion range is similar to the 
transducer output range, what should be the acquisition resolution 
so that the accuracy of the measurement is not influenced?

What relation should exist between the AC signal frequency and 
the acquisition sampling rate to ensure a correct digitizing of an AC 
signal?

Consider the acquisition card NI 6008 USB. Choose the right range 
and sampling rate to acquire the signal y(t) = 2 + 3 sin 100πt. Justify.
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This module presents the use of LCR 
bridge circuits in the determination 
of inductance, capacitance and 
resistance. Simultaneously, some 
physical phenomena are analysed 
that induce changes to these 
characteristics. This fact is the 
base of the working principle of 
a large number of transducers. 
The Wheatstone bridge is then 
used in the static measurement 
of resistance. Finally, the transfer 
functions of a Wheatstone bridge 
circuit are experimentally obtained 
and analysed for large and small 
variations of resistance.

Bridge circuitsIV

Objectives
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In this module the procedure for 
mounting a strain gauge on an 
aluminium beam is described, 
following the sequence considered 
appropriate to guarantee a correct 
performance for strain gauge 
installation on metals.

Mounting strain gaugesV

Objectives
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After the conclusion of this module the user should be able to explain the 
operating principle of an electrical resistance strain gauge, to apply the mounting 
technique for instrumentation of test specimens with these sensors and to carry 
out the final electrical test. He should also be able to identify the most important 
parameters in the selection of a strain gauge.
At the end of this module the user should be able to answer these questions:

Synthesis and acquired 
knowledge

1

2

3

Which type of strain gauge should be used for measuring the 
strain state at a point on the surface of a loaded body in which the 
principal directions are unknown?

How can you reduce the influence of temperature variation on 
the measurement of strain caused by mechanical stress on a steel 
piece?

How do you test the correct installation of a strain gauge?
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After the conclusion of this module, the user should be able to use electrical 
resistance strain gauges for the determination of strain, as well as to identify 
the associated signal conditioning. He should also be able to determine the 
sensitivity of the various elements of the strain measurement system and the 
measurement resolution and to apply the compensation techniques of influence 
quantities as well as those for increasing the system sensitivity.
At the end of this module the user should be able to answer these questions:

Synthesis and acquired 
knowledge

1

2

3

4

Why may the equation  		           be used on current 

mechanical engineering applications?

How may the temperature effects be compensated for in strain 
measurement with strain gauges?

What are the advantages of using a 3-wire technique?

Should you use a 3-wire technique in a half or a full-bridge 
configuration?
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After conclusion of this module, the user should have verified the working 
principle of a temperature sensor of the conductor resistance type, determined 
its characteristic and analyzed the sensor sensitivity and the resolution of 
the temperature measurement system used. He should also be able to use a 
temperature transmitter and to develop an electronic thermometer.
At the end of this module the user should be able to answer these questions:

Synthesis and acquired 
knowledge

1

2

3

4

In temperature measurement the RTD is not normally mounted in a 
bridge circuit. Why?

Why is the 4-wire lead configuration used for measuring the Pt₁₀₀ 
resistance?

What precautions should be taken with the current supply to an 
RTD? Why?

What is the typical offset of a 2-wire temperature transmitter?
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This module covers one of the 
techniques frequently applied in 
temperature measurement, based 
on the use of thermocouples. 
The simplicity of production of a 
thermocouple and its operation 
principle are highlighted, as well 
as the techniques associated to its 
current use.

Measurement of temperature: 
thermocouples

IX

Objectives
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In this module different types of analogue and/or digital displacement 
transducers, frequently used in lab and in industrial applications, are exploited.
After its conclusion, the user should be able to interpret the type of a 
displacement transducer characteristic, analyse and quantify some parameters 
such as nonlinearity, sensitivity and hysteresis. 
At the end of this module the user should be able to answer these questions:

Synthesis and acquired 
knowledge

1

2

3

4

The manufacturer lists as displacement transducer characteristics: 
nonlinearity ≤ 0.25%; supply 2V@5kHz. What does it mean?

Does the output signal of an LVDT, corresponding to a given 
core position, remain the same after a temporary interruption 
of the supply? Is an LVDT an absolute or a relative measurement 
transducer? Why?

 What are the different elements of a displacement measurement 
system using a digital incremental encoder?

 What are the different elements of the displacement measurement 
system of an LVDT transducer?
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Explain the concept of straightness deviation.

What is the Young modulus of a material?

What is the analytical relation between deflection and strain, for 
an elastic cantilever beam of rectangular cross section with a point 
load at the free end?

5

6

7
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