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Automatic Test Bench for Measurement of
Magnetic Interference on LVDTs

Giovanni Spiezia, Roberto Losito, Michele Martino, Alessandro Masi, and Antonio Pierno

Abstract—This paper proposes an automatic test bench, based
on a rigorous and repeatable measurement procedure, for the
analysis of a position sensor linear variable differential trans-
former (LVDT). The test bench allows complete characterization
of an LVDT sensor working in an interfering magnetic field by
evaluating the uncertainty and nonlinearity of the sensor. This
issue is addressed in neither the sensor datasheet nor the scientific
literature. The potential of the method and the performance of the
automated test bench are proven by measuring the main sensor
characteristics such as nonlinearity and uncertainty, and the error
of a position reading due to external magnetic interference on
two commercial LVDTs. The sensors are based on two different
reading techniques, and both are analyzed using current and
voltage excitations. In fact, the test bench permits to study the
robustness of the sensor with respect to external magnetic fields
by comparing position drifts due to interference at varying source
excitations and reading techniques.

Index Terms—Automatic testing, magnetic field effects, mag-
netic field measurements, magnetic variable measurements.

I. INTRODUCTION

AUTOMATIC test benches are more and more used to
reduce the duration of a measurement procedure to char-

acterize a given product. In addition to time advantage, a test
bench improves repeatability of results, assuring better quality.
For these reasons, it can become a reference tool for the
characterization and evaluation of the performance figures of
a given product. In order to achieve that, the test bench must
be based on a valid method and procedure, which addresses
the main features of a device under test. This paper wants to
propose a test bench and a measurement procedure for the
characterization of a linear variable differential transformer
(LVDT) in the presence of an external magnetic field [1]. In the
following, the basic principles of the LVDT are described, and
then, the reasons to develop an automatic test bench are given.
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Fig. 1. LVDT schematic.

A. LVDT Working Principle

An LVDT is a magnetic displacement sensor that allows
accurate measurement of position. The LVDT is one of the
most widespread positioning sensors used in harsh environ-
ments such as industrial plants, nuclear plants, and particle
accelerators, due to contactless sensing, good linearity, virtually
infinite resolution, low temperature sensitivity, robustness, and
easy-to-implement radiation hardness. Therefore, the LVDT is
used in a large variety of applications such as in the industry
and in research centers [2]–[6]. It is a differential transformer
consisting of one primary and two secondary coils, which are
wound around a metallic foil. A moveable part, i.e., the core,
which is made of a high-magnetic-permeability material, is
inserted in the foil. A sine waveform is applied to the primary
coil to excite the magnetic circuit, generating on the secondary
coils a sine wave whose amplitude depends on the core position
(see Fig. 1).

Theoretically, the LVDT sensor has no limit in terms of
resolution, which is then determined by its transducer, i.e.,
the conditioning and acquisition system of the primary and
secondary coils. In fact, several methods exist to evaluate the
position on the basis of the amplitude of the secondary coils,
which are basically amplitude demodulation procedures [7].
The reading technique also depends on LVDT type and, more
specifically, on the available wires of the coils. A four-wire
LVDT provides two wires for the primary coil and two wires
for the secondary coils, which are connected internally in phase
opposition. A five-wire model makes available the central point
of the series of the secondary coils, whereas a six-wire model
provides all the output legs of the coils. Different techniques
have been proposed and investigated [3], [7]–[10]. The three
main techniques are differential reading (Vsec1 − Vsec2), nor-
malized differential reading (Vsec1 − Vsec2)/Vpri, and ratiomet-
ric reading (Vsec1 − Vsec2)/(Vsec1 + Vsec2). Vsec1, Vsec2, and
Vpri are the amplitudes of two secondary voltages and a primary
voltage, respectively.
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The digital technique based on ratiometric function, which
links the core position to the ratio between the difference and
the sum of the output voltages of the secondary coils, is mostly
used for a five- or a six-wire model since it assures high
performance, and the reading position is independent of the
primary coil variation [7].

B. Magnetic Interference on the LVDT

Although the LVDT is one of the most widespread position-
ing sensors used in harsh environments, its accuracy is strongly
affected and reduced by slowly varying external magnetic fields
impinging on the LVDT structure. Manufacturers are aware of
the effects of external magnetic fields, and some of them state
that an internal shield is provided. However, the specifications
on the maximum tolerable magnetic field and the consequent
accuracy reduction are not detailed. The effects on the LVDT
reading position can depend on external interference features
such as its intensity and direction, as well as on sensor fea-
tures, such as its materials and structure [1], [11]. Although
such interference, due to power supply cables or stray fields
of equipment installed close to the sensor, affects deeply the
correct working of the sensor, this issue is not well addressed in
the literature [1], [11].

C. Proposal

A well-defined procedure is given for measuring the output
characteristic of the sensor. According to its design and its
available wires, a differential or a ratiometric reading [3], [7]–
[10] is used, and the nonlinearity and uncertainty of the sensor
are given. Then, the procedure is detailed to analyze the sensor
under test in the presence of an external magnetic field on the
LVDT. The method aims at evaluating the accuracy reduction
of an LVDT due to magnetic interference. The procedure is
proposed as a reference to test the LVDT sensors in the pres-
ence of an external magnetic field. An automatic test bench
implements this procedure and has been improved with respect
to that in [12] in order to be exploited as a tool to find an
optimal supplying excitation and a reading technique under
which sensitivity of a given sensor to interference is minimized.
In Section II, the measurement conditions and the method are
specified; in Section III, the test bench is described. Finally,
experimental results, carried out on two commercial LVDTs to
qualify the test bench, are shown and discussed in Section IV.

II. MEASUREMENT CONDITIONS AND METHODS

Measurement conditions and procedures have to be defined
in order to fix a suitable method for different types of LVDT
sensors. As far as the reading of the sensor is concerned, the
primary coil is fed by a voltage or a current sine waveform at
a frequency ranging from 1 to 5 kHz. Although a few LVDTs
are designed for operation at 60 Hz, excitation frequencies of
250 Hz to 10 kHz are more typical, with 1 kHz being the most
common. Generally, a higher frequency is desired in order to
have a faster response of the LVDT to variation in the position.
A limiting factor, however, is that an excessively high frequency

(>10 kHz) leads to eddy current loss in the core and results in
lower output signal level, more power dissipation, and greater
temperature sensitivity [13].

The amplitude value is chosen in order to have some units of
volts on the secondary coils. A high-resolution high-sampling-
rate data acquisition board is used to acquire the primary and
both secondary waveforms, whose amplitudes are evaluated
by applying a sine-fit algorithm on 2000 samples acquired
at 250 kS/s.

Then, the ratiometric reading function is applied, i.e.,
the difference of the secondary voltage amplitudes over its
sum ((Vsec1 − Vsec2)/(Vsec1 + Vsec2)). In case of a four-wire
model, only the antiphase series of the secondary coils is
available; therefore, the reading technique suggested by the
manufacturer is exploited [see Fig. 2(a)].

The sensor is first calibrated without any interference mag-
netic field [see Fig. 2(a)]. Let us assume that the sensor works
in the position range (−P,+P ). Moving the core from position
−P to +P , a conversion table T is created between the array of
position readings pi and their corresponding ratiometric values
ri. The reference positions pi are measured by another inde-
pendent displacement sensor. At each position pi, (N = 50)
repeated measurements are done to evaluate uncertainty ui [see
Fig. 2(a)]. Then, the average of ui is evaluated. It represents the
uncertainty uLVDT+read of the LVDT sensor and the associated
reading system. As a matter of fact, the uncertainty of the
sensor itself cannot be evaluated without the reading system;
in fact, the reading system can be regarded as the transducer of
the sensor. At this stage, nonlinearity NL is evaluated as well
[see Fig. 2(a)].

This procedure is then repeated (M = 30) times to evaluate
the uncertainty of the overall bench. In fact, moving the core
M times between positions −P and +P allows evaluating
uncertainty up of the positioning system by means of the
external reference sensor. Evaluation of this figure is significant
to compare more sensors and assess the effect of the external
magnetic field. This point will be detailed in Section IV.
Finally, composition of up and uLVDT+read gives the overall
uncertainty u of the test bench and of the LVDT under test
[see Fig. 2(a)].

The described procedure is then applied in the case of an
external magnetic source. A new set of ratiometric values r′i is
measured and then converted in the position reading p′i using
the calibration table T [see Fig. 2(b)]. The difference pi − p′i,
where pi is the reference position read by another sensor, is
the position drift or position error due to magnetic interference
and chosen as figure of merit to evaluate the performance of
the LVDT sensors in the presence of the external magnetic
field. In this paper, the position drift will be measured for two
commercial LVDTs.

A transversal or a longitudinal magnetic field impacting
uniformly on the LVDT sensor structure is considered as the
external source [see Fig. 2(b)]. They are separately applied,
assuming that the effect of a field, impinging at any angle,
can be always considered as the contribution of its transversal
and axial components [1]. In particular, the transversal field is
generated by means of a resistive magnet and the longitudinal
one by means of a solenoid.
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Fig. 2. (a) Chart of the measurement procedure. The calibration table T , nonlinearity, uncertainty of the LVDT and the reading system, uncertainty of the
positioning system, and overall uncertainty are evaluated for measurement without any magnetic interference. (b) Position drift is evaluated for the measurement
with a magnetic field impinging on the LVDT structure.

The evaluation of the position drift is carried out as follows:
1) For a given position pi and a maximum external field |H|, a
first cycle from 0 to |H| and then to −|H| and back to |H| is
applied with no measurements. 2) An interfering magnetic field
scan is performed by following the previous cycle, changing the
field with step ΔH . For each magnetic field value, the ratiomet-
ric value r′i is measured (over N = 50 repeated measurements).
3) A demagnetization procedure is performed. 4) The core is
moved to position pi+1.

The demagnetization procedure resulted to be a critical point
of the measurement procedure. It is necessary to bring the
core and the foil back to their initial magnetic state, before
starting a measurement at a new position. If those magnetic
parts of the LVDT are not correctly demagnetized, repeatability

of the measurement conditions is not assured. Therefore, a
demagnetization procedure is applied for each measurement
with an external field of intensity |H| at a given position pi.
Starting from the field value |H|, repeated magnetic cycles,
with decreasing amplitude, are applied to demagnetize the sen-
sor materials. The shape of the decreasing amplitude is depicted
in Fig. 3. A linear shape was preferred to the exponential one
chosen at the first stage [12] since the former assures a smoother
decrease in the magnetic field than exponential decay, above all
at high values of H . This allowed improving the effectiveness
of LVDT material demagnetization.

The value of the position reading before applying the external
magnetic field |H| and that after the measurement procedure
and the demagnetization cycle are compared. If the difference
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Fig. 3. Amplitude shape of the applied magnetic field for the demagnetization
cycle.

Fig. 4. LVDT test bench.

between the aforementioned values is within the sensor’s un-
certainty, then the demagnetization procedure succeeded; oth-
erwise, it is repeated.

III. TEST BENCH

The test bench is depicted in Fig. 4. The resistive mag-
net SIGMAPHI F12407 and the solenoid, which are used
as transversal and longitudinal magnetic interference sources,
respectively, are driven by the KEPKO BOP 50-8M amplifier
whose control voltage is generated by means of an analog
output of the data acquisition board NI-PCI 6289. The primary
coil is connected to the voltage generator Stanford DS 360 or to
the current generator Keithley 6221 according to whether one
wants to drive the sensor in the voltage or the current mode.
The primary and both secondary coils are acquired by means of
the data acquisition board NI-PCI 6123. A step motor is used
to move the LVDT core, and the absolute reference position is
measured by means of the photoelectric linear encoder Heiden-
hain LIP 401R, whose uncertainty is 0.5 μm. The test bench is
remotely controlled by using a software program developed in
LabView.

A. Magnetic Sources

The external field, which was generated by the solenoid or
by the resistive magnet, has been measured by means of a
Hall plate Senis GmbH 3MH3 C-H3A to find out the transfer

Fig. 5. (a) Solenoid and (b) resistive magnet I–H transfer function.

function I−H to be used during the LVDT tests. The solenoid
is a 33-cm-long plexiglas tube with a diameter of 3 cm, on
which 160 turns of a 1-mm-diameter wire are wound. The
magnetic field H was measured in air as a function of the input
current I , in the range of ±4 A, at different positions along the
tube length.

The I–H curve with the uncertainty bar and the linear fit of
the data are displayed in Fig. 5(a) and (b), for the solenoid and
the resistive magnet, respectively. Both sources show good uni-
formity of the field along their length, being the measurements
at different positions within the uncertainty bar of ±3 σ. The
uncertainty, which was obtained by means of 50 repeated tests,
resulted to be about ±80 A/m, which is 0.1% and 0.01% of the
maximum Hz and Hx values, respectively.

IV. EXPERIMENTAL RESULTS

The potentiality of the test bench has been improved [12].
Two commercial LVDTs have been analyzed to prove the capa-
bility of the test bench to characterize the behavior of the sensor
with and without an external magnetic field impinging on it.

A. LVDT Characterization Without the External Field

The sensors, which are called LVDT A and LVDT B, have
been analyzed without any external field by measuring their
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Fig. 6. Reading position as a function of (a) the ratiometric value for LVDT A
and (b) the normalized differential value for LVDT B. Each point of the output
characteristic was measured 50 times (a and b).

conversion tables T , between the array of position readings
p measured by the photoelectric encoder and assumed to be
reference, and the corresponding ratiometric values r. Both
sensors have a measurement range (−P,+P ) of ±40 mm.
The ratiometric and normalized differential readings were used
for LVDT A and LVDT B, respectively, as suggested by the
manufacturers. In Fig. 6(a) and (b), the reading position is
depicted as a function of the ratiometric (LVDT A) and of
the normalized differential value (LVDT B), as previously
mentioned. Uncertainty uLVDT+read (type A) was evaluated by
means of 50 repeated measurements.

The scan position ± 40 mm was carried out 30 times to assess
the uncertainty (type A) up of the positioning system, which
turns out to be ±2 μm. This uncertainty is due to the uncertainty
values of the moving system (step motor) and the uncertainty
of the feedback position sensor Heidenein. The composition of
the uncertainty values up and uLVDT+read turns out to be the
overall uncertainty u of the test bench and of the LVDT under
test when no magnetic interference is applied. The linearity and
the uncertainty values uLVDT+read and up are reported for the
three main reading techniques of the LVDTs (see Table I).

B. Discussion

The best performance in terms of both linearity and uncer-
tainty is achieved by using the reading techniques suggested by
the manufacturers, i.e., the ratiometric reading for LVDT A and
the normalized differential reading for LVDT B.

Generally, the techniques based on the ratiometric readings
reduce the effects of the systematic errors of the acquisition sys-
tem. As a matter of fact, the ratio operation allows reducing the
gain errors of the acquisition system and mitigating temperature
effects. The ratiometric technique also permits reducing the
uncertainty of the reading value. By applying the uncertainty
propagation law, it can be shown that the uncertainty of the
ratiometric value ur is given by

u2
r ≤

2
(
V 2

sec1 + V 2
sec2

)

(Vsec1 + Vsec2)4
(
u2

vsec1 + u2
vsec2

)
(1)

where uvsec1 and uvsec2 are the uncertainty values (assumed
equal) of Vsec1 and Vsec2, respectively, and ud is the uncertainty
of the differential reading. Factor k determines if uncertainty ur

is minor than ud. If the voltage signals are a few volts, as it is
for LVDT A and LVDT B, k is sensibly lower than 2, and ur

will be lower than ud. Similar considerations can be done for
the ratiometric reading (Vsec1 − Vsec2)/Vpri.

However, one cannot directly draw any conclusion on the
best reading technique, which basically depends on the LVDT
design, its structure, and the coiling of the primary and sec-
ondary circuits. For example, it is interesting to note how the
linearity of LVDT B drastically decreases if the ratiometric
reading is used (see Table I). This is related to the design itself
of the LVDT.

Nonlinearity NL (see Table I) represents the systematic
error of the sensor and the acquisition system. The system-
atic errors of the acquisition system are corrected at each
measurement by means of an autocalibration procedure. Due
to the conversion table T , the systematic errors on the read-
ing of the voltage amplitudes are taken into account by the
calibration of the LVDT with respect to a reference position
sensor. This is valid provided that the gain and offset of the
board have good stability, although affected by a systematic
error. Effectiveness of the autocalibration procedure is proven
by the fact that the nonlinearity obtained by the differential
reading is only slightly higher than that obtained by the reading
technique suggested by the manufacturers (i.e., the ratiometric
for LVDT A and the normalized differential for LVDT B),
which mitigate the effect of systematic errors by definition
since they are based on ratiometric operation. The nonlinearity
of the sensor plays a major role and is due to the coiling of
the primary and secondary circuits and the misalignment of
the core.

The uncertainty of type-A uLVDT+read, representing the un-
certainty of the sensor itself and the reading system, resulted to
be a few micrometers (see Table I). This performance is reached
due to the high-sampling-rate and high-resolution analog-to-
digital converter (ADC) and by exploiting the sine-fit algorithm
to evaluate the amplitudes of Vpri, Vsec1, and Vsec2. The sine-
fit algorithm allows improving uncertainty on the measurement
of the signal voltage amplitude since it reduces the effect of
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TABLE I
SUMMARY DATA OF THE CALIBRATION FOR LVDTS A AND B

random noise affecting the single ADC samples [3], [14]. If N
is the number of samples acquired, the uncertainty due to the
random component is reduced roughly by factor

√
(N/2). The

full benefits of the sine-fit algorithm are discussed in [3], [14],
and [15].

Finally, the results do not depend on the source type of the
primary coil since the same figures were obtained using either
a voltage or a current generator.

The overall uncertainty u is dominated by uncertainty
uLVDT+read in all cases, except for LVDT A when the ratio-
metric technique is exploited. In the latter case, the overall
uncertainty is dominated by uncertainty up of the positioning
system.

C. LVDT Analysis With the External Magnetic Field

The preceding results gave a figure of the overall uncertainty
u of the LVDT under test and the test bench (see Table I). This
feature is crucial in order to correctly measure afterward the
position drift pi − p′i due to an external magnetic field, which
depends on the position itself. In fact, the uncertainty of the
sensor, the reading system, and the positioning system have to
be negligible than the measured position drift in order to prove
that the latter is effectively due to the external interfering field.

The behavior of the sensor under a magnetic field will be
assessed, and all of the three main reading techniques will
be exploited without neglecting those that resulted to be less
effective without any external magnetic interference. In fact,
variations of the primary and secondary voltages in the presence
of a magnetic field are not known a priori. Therefore, an
experimental measurement is required to point out the best
reading technique.

The position drift pi − p′i, which is the difference between
position pi read by the reference sensor and position p′i read
by the LVDT in the presence of a longitudinal magnetic field,
was measured by applying the external interference |H| up to
a maximum intensity of about 800 A/m, i.e., a magnetic field
that can be easily reached in an environment with motors and
power cables [11], [12]. The test results are referred to external
longitudinal interference since it causes a reading error that is
about one order of magnitude larger than the horizontal one.
The measurements were carried out for both LVDTs using
voltage and current excitations. The three reading techniques,

TABLE II
SUMMARY DATA FOR THE MAXIMUM POSITION DRIFT AT 15 mm

IN THE CASE OF VOLTAGE AND CURRENT EXCITATIONS

FOR LVDTS A AND B

i.e., ratiometric ((Vsec1 − Vsec2)/(Vsec1 + Vsec2)), differential
(Vsec1 − Vsec2), and differential normalized readings to the
primary voltage ((Vsec1 − Vsec2)/(Vpri)), were used to evaluate
the position on the basis of the coil voltage in order to study how
the drift changes. In particular, the drifts at three nominal posi-
tions, i.e., ±15 and 0 mm, due to increasing H ↑ and decreasing
(H ↓) longitudinal magnetic fields, are reported for current and
voltage excitations in Figs. 7 (LVDT A) and 8 (LVDT B). In
this case, the ratiometric and normalized differential readings
have been used for LVDTs A and B, respectively. The magnetic
cycle has been repeated 30 times for each position, and the
average value of the position drift with a ±3-σ uncertainty bar
is reported (see vertical bars of Figs. 7 and 8).

The position drift at the maximum interfering field of
800 A/m is reported for both excitation types (voltage and
current) and both LVDTs in Fig. 9. The drift is referred at
the position of 15 mm, where the drift gets worse (see Figs. 7
and 8). The results of different reading techniques have been
investigated. The maximum position drifts are summarized in
Table II for both LVDTs. Data refer to the position of 15 mm
and the external magnetic field of 800 A/m.

D. Discussion

As shown in Figs. 7–9, the position drift pi − p′i results to
be hundreds of micrometers, which is a factor of 100 higher
than the sensors’ uncertainty for both LVDTs (see Tables I
and II). Therefore, it is evident that an external magnetic field
drastically affects the LVDT’s measurement performance.

As a further result, the highlights in Figs. 7 and 8 show the
3-σ uncertainty bar of the position drift, which resulted to be
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Fig. 7. Position drift due to a longitudinal interference of 800 A/m for LVDT
A in the case of (a) current and (b) voltage excitations. The highlight shows the
3-σ uncertainty bar (30 repeated measurements) on both axes at null position.

only a few micrometers for both LVDTs A and B. This proves
that the test bench assures good measurement repeatability also
in the presence of the external magnetic field.

LVDTs A and B exhibit a different behavior when a longi-
tudinal magnetic field impinges on them. First, one can note
that the hysteresis cycle of LVDT B is larger than the one
exhibited by LVDT A (see Figs. 7 and 8). This is mainly due
to the difference of the materials, which the LVDTs are made
of. Then, the position drift for LVDT B presents a kind of
polarization that increases according to the displacement (see
Fig. 8), whereas the drift of LVDT A is centered at about
the null value. Those different behaviors could be read as a
consequence of the difference in the hysteresis cycles exhibited
by the LVDTs.

Despite of this difference, the performance of LVDTs A and
B can be comparable if one chooses the most suitable supply
excitation and reading technique to increase the robustness of
the sensor with respect to an external magnetic field. In fact,
the maximum drift (at 15 mm and 800 A/m) can be reduced
at ca. 160–180 μm if the sensors are supplied by a voltage
source and read by exploiting the ratiometric and normal-
ized differential techniques for LVDTs A and B, respectively.

Fig. 8. Position drift error due to a longitudinal interference of 800 A/m for
LVDT B in the case of (a) current and (b) voltage excitations. The highlight
shows the 3-σ uncertainty bar (30 repeated measurements) on both axes at null
position.

The current excitation also gives good results for LVDT B
(see Table II).

In more details, as far as LVDT A is concerned, the position
drift does not depend on the source excitation (see Fig. 7)
when the ratiometric reading technique is used. The same
consideration applies for the normalized differential reading
(see Fig. 9 and Table II). The differential reading gives the
worst results and is not recommended in the case of a current
excitation for which the position drift increases at the order of
millimeters.

As far as LVDT B is concerned, the position drift does not
depend on the source excitation when the normalized differ-
ential reading technique or the ratiometric one is applied (see
Fig. 8). However, the former, which is the suggested technique
of the manufacturer, gives better results than the latter, con-
trarily to the case of LVDT A (see Fig. 9 and Table II). The
differential technique gives good results in the case of a voltage
excitation but gets much worse in the case of a current supply
(see Table II).

As a matter of fact, an external field affects the impedance
of the primary and, therefore, the primary voltage in the case
of a current excitation. That variation is not taken into account
in the differential reading, which turns out to be the worst case
for a current supply. The variation of the primary voltage is less
important in the case of a voltage excitation. Further details on
the phenomenon model are given in [16].
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Fig. 9. Position drift at 15 mm due to a longitudinal interference of
800 A/m. Different reading techniques are compared. (a) Voltage and (b) cur-
rent excitations of LVDT A. (c) Voltage and (d) current excitations of LVDT B.

V. CONCLUSION

A detailed procedure and a test bench for measuring LVDT
performance in the presence of interfering magnetic fields
impinging on it have been presented.

The procedure allows evaluating the sensor characteristics
such as the nonlinearity and the uncertainty with and without
an external magnetic field. The position drift of the sensor due
to the effect of magnetic fields has been assessed. Those tests
can be carried out by using a current or a voltage source, and
the position can be evaluated according to different reading
techniques.

Two commercial LVDTs have been tested. A maximum
position drift of hundreds of micrometers has been measured on
both sensors, proving that a magnetic interference can deeply
affect their precision, which is normally on the order of a few
micrometers. The curves of the position drift are not obvious
to understand. In fact, the influence of an external magnetic
field depends on the magnetic properties of the sensor material,
mainly the core and the foil.

The measurement and the test bench have proved to be
valuable tools to study the effects of interfering fields on the
sensors in order to investigate the most suitable excitation
source and reading technique for the specific sensor under test.

Finally, the repeated tests have showed that the overall uncer-
tainty of the test bench is a few micrometers. This feature has
also been confirmed when applying the measurement procedure
to evaluate the effect of an external magnetic field on the
reading position of an LVDT sensor.
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