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(57) Abstract: A test device (10) for testing screwing devices, comprising a shaft (14) with an end (15) for connection to a screwing
device and an opposite end (16) for connection to a joint to be screwed. The device (10) further comprises a first transducer (18) for
detecting the rotation angle of the shaft (14) and a second transducer (19) for detecting the torque transmitted by the shaft (14) between
the two ends (15, 16). The device (10) further comprises a control unit (20), an NFC communication module (31), a memory (30), and
means (24, 31) for communication with the outside. The control unit stores in the memory (30) an identification code received from
the NFC communication module (31) and associates it in the memory (30) with test data obtained from the first and second transducers
(18, 19). Then the communication means (24, 31) send to the outside data obtained from the contents of the memory (30). A method
for testing and managing the tests and a system which comprises in addition to the test device (10) also at least one NFC tag (33) are
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"Device, system and method for testing screwing devices"

Description
The present invention relates to an innovative test device, to an innovative test
system and to an innovative test method for screwing devices.
Here, the term "screwing device" is understood as meaning any instrument which
performs tightening of a joint with torque and angle control, for example a motor-
ized electronic screwing device or an electronic torque wrench.
In the prior art it is well known that there exists the need to check periodically
screwing devices in order to ensure that they have the necessary operational
uniformity and precision.
Usually, the checks are carried out using test benches which test the screwing
device, simulating a screw being tightened and recording the behaviour of the
device during the simulation.
However, since the test is thus performed by means of a simulation sometimes
there arises the need to test the behaviour of the screwing device in the field.
For this purpose, test devices consisting of a rotating torque and angle transduc-
er are used, said transducer being temporarily inserted between the screwing
device and the actual joint to be screwed. This transducer thus records the real
trend, in the field, of the torque and angle during a normal operation of the
screwing device. The results of the measurement are then transferred to an elec-
tronic system (for example a personal computer) for an analysis and check as to
their conformity.
Usually these test devices must be connected stably to the electronic system

which stores the analysis data as it is recorded by the device. Moreover, usually
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a certain amount of training is necessary for the person who manages the sys-
tem and must determine in each case exactly on which screwing device the test
is being carried out and must associate the measurement data with the screwing
device. All this creates a certain amount of inconvenience on an operational level
and prevents the normal employment of the screwing device by the person who
normally uses it in the field. For example, in industry (e.g. the automobile indus-
try) usually there are assembly stations where one or more operators are pre-
sent, each with their own screwing device and carrying out tightening operations
on the various parts of the objects which reach the station.

In this situation, it is easy to imagine the problems which are created by the arri-
val of a further operator who has the task of recording with a test device the op-
eration of the various screwing devices and who must sequentially place the test
device between each screwing device and each joint to be tightened by that par-
ticular test device and must also identify the specific screwing device, set the
analysis system using the data of the screwing device on which measurements
are being carried out in that moment and, if necessary, enter into the system the
data necessary for identifying the joint on which the screwing device is being
used.

The general object of the present invention is to overcome the aforementioned
drawbacks of the prior art, providing a device which allows the screwing devices
to be checked in the field in a rapid and efficient manner.

A further object is to provide a test system equipped with such a device.

A further object is to provide a test method using this device and system.

In view of these objects the idea which has occurred is that of providing a test

device for testing screwing devices, comprising an outer body in which a shaft is
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rotatably supported with an end for connection to a screwing device and an op-
posite end for connection to a joint to be screwed, the device further comprising
a first transducer for detecting the rotation angle of the shaft and a second trans-
ducer for detecting the torque transmitted by the shaft between the two ends,
characterized by comprising internally a control unit, an NFC communication
module that is suitable for receiving an identification code from the outside, a
memory, and communication means for communicating with the outside, the first
and second transducers, the communication module, the memory and the com-
munication means being connected to the control unit so that the control unit
stores in the memory an identification code received from the NFC communica-
tion module associating it in the memory with test data obtained from the first
and second transducers and, via the communication means, sends to the out-
side data obtained from the contents of the memory.

The idea has also occurred of providing a test system comprising at least one
test device as mentioned above and at least one NFC tag for sending an identifi-
cation code to the communication module.

Another idea which has occurred is that of providing a method for the execution
and management of tests of the operation of at least one screwing device on a
joint in at least one assembly station, comprising a test system according to any
one of the preceding claims, comprising the steps of using the test device for:

a) receiving, via the NFC communication module, at least one identification
code associated with the screwing device and/or with the joint and/or with the
assembly station;

b) storing the at least one identification code in the memory;

c) acquiring angle and torque measurements from the first and second
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transducers during the action of the screwing device on the joint;

d) storing obtained data from such measurements in the memory and asso-
ciating them with the at least one identification code;

repeating steps a) - d) if necessary for other screwing devices or the same
screwing device; and finally:

e) transferring obtained data from the contents of the memory to an external
analysis unit.

In order to illustrate more clearly the innovative principles of the present inven-
tion and its advantages compared to the prior art, an example of embodiment
applying these principles will be described below with the aid of the accompany-
ing drawings. In the drawings:

- Figure 1 shows a schematic view of a test device for screwing devices and a
part of a system with such a device, provided according to the invention;

- Figure 2 shows a schematic view of the test device according to Figure 1 con-
nected to another possible part of a system according to the invention.

With reference to the Figures, Figure 1 shows in schematic form a test device
provided in accordance with the invention and denoted generally by 10.

Such a device is intended to be temporarily inserted between a screwing device
11 (for example a motorized screwing device or an electronic torque wrench) and
a joint 12 to be screwed.

The test device comprises an outer housing or body 13 which rotatably supports
a shaft 14 with the two ends facing each other on opposite sides of the body 13.
The shaft 14 comprises at one of its ends a coupling device 15 for the screwing
device and at the opposite end a coupling device 16 intended to be connected to

the operating end of the joint 12. For example, the connection may be per-
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formed by means of a bush 17 which in turn is suitable for engagement with the
joint 12.

For example, the bush 17 may be the same bush which is used by the screwing
device 11 and which is temporarily removed from the end of the screwing device
so as to be mounted on the end 16.

The device 10 comprises a transducer 18 (for example an incremental encoder)
which detects the rotation angle of the shaft 14 and a transducer 19 (for example
a load cell) for detecting the torque transmitted via the shaft 14. These trans-
ducers 18 and 19 are per se essentially known and therefore will not be further
shown or described here.

The test device 10 also comprises an electronic unit 20 (for example with a suit-
ably programmed microprocessor) which processes the signals received from
the transducers.

The test device 10 also comprises a memory 30 in which the electronic unit 20
stores the data of the tests carried out and a wireless communication module 31,
advantageously of the NFC (Near Field Communication) type, which allows the
unit 20 to receive at least data from the outside or preferably exchange data with
the outside. An NFC communication system has been found to be particularly
advantageous because it operates at short range (generally at a distance of no
more than ten or so centimetres, and therefore avoids interference and allows
easy point-to-point communication between two devices simply by moving the
two devices closer together within the range of action defined for the NFC com-
munication system. This allows easy use of the device according to the inven-
tion, as will become clear below.

The device 10 also has advantageously an internal electric power supply battery
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32 for autonomous powering thereof.

The device may store in the memory 30 an identification code received via the
module 31 and associate it with the measurements performed which are also
stored in the memory 30. The storage and association of the code with the
measurements may be for example controlled by means of the pressing of a
pushbutton 34 or may be automatically activated upon reception of an identifica-
tion code by the module 31.

For example, the unit 20 may be activated by pressing the button 34 in order to
store in the memory 30 the first code received from the module 31 after pressing
the button 34. Then the angle and torque measurements performed on the shaft
14 are also stored (for example as a value curve or sequence) in the memory 30
so as to be associated with the code. For example, the measurements may be
stored in the memory 30 in the form of a table, with the identification codes which
in the memory 30 provide an indicator of the various measurements in the table.
The memory 30 may comprise one or more zones for storing the identification
codes and one or more zones for storing the measurement data obtained from
the transducers and associated with the stored identification codes.

In the event of storage of the codes by means of pressing of the button 34, by
further pressing the button 34 it is for example possible to repeat the cycle with a
successive code received and new successive angle and torque measurements,
and so on, for example until the memory 30 is full.

Alternatively, the storage and association cycle may be activated whenever the
module 31 receives an identification code, instead of when the button 34 is
pressed. In addition or alternatively, the button 34 may also be used to switch on

and switch off the test device 10.
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The test device 10 may also have devices or units 39 for displaying information,
consisting for example of a display or indicator lamps (in particular LEDs), these
being controlled by the unit 20 so as to display information about the device 10.
For example, the display devices may provide indications about the correct re-
ception of an identification code, the start or the end of the measurements, the
full or empty state of the memory 30, the charged state of the internal batteries,
etc.

With the aforementioned test device according to the invention easy and efficient
stand-alone operation of the said test device is possible.

In fact, a user merely has to move the device 10 close to any device which emits
a valid identification code which can be received by the module 31 and then use
the device 10 between a screwing device to be checked and a joint to be tight-
ened using said screwing device. The device 10 will store the measurement cy-
cle and associate it with the identification code. The same user of the screwing
device may easily perform this operation without the need for action by a further
specialized operator.

The test operation may be repeated on any number of screwing devices until the
memory 30 is full.

By means of the identification codes associated with the torque and angle meas-
urements in the memory 30 it is possible subsequently to distinguish between
the various tests and identify the screwing device and/or the station and/or the
joint and/or the operator who carried out the tests.

For example, if the screwing devices comprise a system for NFC transmission of
an associated unique identification code, it is merely required to move the device

10 according to the invention close to the screwing device to be tested in order
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for the screwing device to be recognized and associated with the measurements
carried out on it by the test device 10.

If desired, the identification codes which are associated with a measurement
may also be more than one so that this measurement may be associated with
several elements. For example, it may be envisaged that the device 10 receives
an identification code for identifying the screwing device, an identification code
for identifying the joint which is tightened and/or an identification code for identi-
fying the assembly station where the joint is tightened. The various identification
codes may also contain a code part with the information which identifies the type
of element to which the code belongs. For example, for each code received there
may be a code part which contains the information indicating that the code is that
one which identifies a screwing device, a joint or a station.

A code may also be used to identify the operator who is performing the tighten-
ing operation.

In order to transmit the desired identification code to the device 10 various solu-
tions may be used.

In particular, according to one aspect of the invention a system comprising in ad-
dition to the device 10 also one or more NFC tags 33 able to exchange data with
the module 31 may be provided. The NFC tags may be advantageously made in
the form of labels, cards or other elements to be affixed where necessary.
Advantageously, each NFC Tag contains a unique identification code as men-
tioned above which may be emitted by the tag towards the module 31 when the
tag and module 31 are moved close together within the predetermined NFC
transmission range. The device 10 recognizes the code emitted and stores it in

the memory 30.
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Advantageously, a tag 33 will be associated with a corresponding screwing de-
vice so that the code in the tag uniquely identifies said screwing device.

Again advantageously, a tag 33 may also be associated with a corresponding
joint to be screwed so that the code in the tag uniquely identifies said joint.

Again advantageously a tag 33 may also be associated with a corresponding
station where the screwing devices are used so that the code in the tag uniquely
identifies said station, efc.

In particular, adhesive tags may be affixed onto each screwing device, on a sur-
face in the vicinity of each joint to be tightened and identified, and/or at the entry
point of each station which is to be distinguished.

The user of the test device, who may also be the same user of a screwing de-
vice, when it is required to carry out a test, needs only move the test device
close to the correct tag or tags 33 and then insert the device 10 between the
screwing device and joint and carry out a normal tightening operation, as if the
device 10 were not present. Once the test has been completed, the user may
put away the device 10, pass it to another user or use it for another test after
moving it towards the corresponding tags.

The interference with the normal tightening operations carried out in the field is
therefore minimal.

The test device 10 further comprises advantageously communication means at
least for sending data to the outside. These means may comprise a connector 24
and/or wireless communication devices. The latter may also be advantageously
formed by or comprise the same communication module 31. As will become
clear below, the data sent to the outside may be obtained by the unit 20 from the

contents of the memory 30.
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At the end of all the test operations (for example at the end of the day) it is there-
fore possible to discharge in a suitable external analysis unit or device 21 the da-
ta of the tests carried out and obtained by the unit 20 from the data which is
stored in the memory 30 of the device 10 and comprises the measurements and
the associated identification codes. The analysis unit 21 may thus separate the
various tests and recognize with which screwing device and if necessary by
whom and/or on what joint and/or in which station they were carried out. The
analysis test may comprise or be connected to a monitor on which the tests and
the associated identification data are shown and optionally a selection and con-
trol keyboard. The operation of analysing the data transferred from the device
10 may be carried where necessary by specialized personnel (for example re-
sponsible for quality control) who, owing to the innovative characteristics of the
invention, must not be necessarily present during the test operations carried out
in the field.

The external analysis unit may be of a type per se essentially known for this type
of analysis. For example, it may comprise a suitable connection interface known
per se and a personnel computer with a suitable program which allows the data
of the measurements performed by the test device to be shown, analysed,
saved, etc., as may now be easily imagined by the person skilled in the art.

As mentioned above, the connection between the test device 10 and an analysis
unit 21 may be performed by means of any known system, for example by
means of cable or wireless communication channel. For example the connector
24 may be provided on the body 13 of the device and a complementary connect-
or 25 provided on the analysis unit 21. The connector 24 and connector 25 may

also be replaced by corresponding known wireless data transmission units.

10
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In a possible embodiment according to the invention, the transfer of data may al-
so be performed by means of the same NFC module 31 and a corresponding
NFC module 35 connected to the analysis unit 21. The module 35 may be con-
tained in a base or cradle 36 on which the device 10 is placed and which may
form part of the test system according to the invention.

Moreover, advantageously, the base or cradle 36 may also comprise a per se
known transmitter 37 for transferring electric power by means of inductive cou-
pling and the device 10 may in turn comprise a per se known recharging circuit
38 which is inductively coupled with the power transmitter 37 when the device 10
is on the base or cradle 36 in order to perform recharging of the battery 32 of the
device 10.

The NFC communication system may also serve locally for the recharging base
in order to set the recharging base suitably depending on the coupling with a
specific device 10 and/or for example so as to allow the analysis unit 21 to rec-
ognize the model and/or identity of the device 10 placed on the base.

The NFC connection may also serve if necessary for exchanging parameters
useful for recharging (such as the charged state of the batteries and/or the num-
ber of recharging operations already carried out by the specific device 10). The
base 36 may for example in this way set the recharging parameters on the basis
of the information exchanged.

All this simplifies further the use of the system according to the invention.

For example, at the end of the in-field tests, the device 10 may be placed on its
base or cradle 36 and be recharged and if necessary transfer the data to the
analysis unit 21 without the need to provide physical electrical connections

and/or carry out specific commands.

11
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At this point it is clear how the objects of the invention are achieved.

Using a test device according to the invention it is possible to record with preci-
sion in the field both the angle and the torque imparted by various screwing de-
vices without hindering the normal tightening operations and if necessary without
the need for personnel specialized in quality control and without the need to rec-
ord manually the single tests carried out.

The system according to the invention allows a plurality of test devices to be eas-
ily managed and allows easy operation in complex environments, for example
where there are a lot of screwing devices, many tightening stations and/or many
joints to be tightened. The method used allows the tests to be carried out and
managed in the field in complex environments in a simple, easy and quick man-
ner, with the possibility of analysis after acquisition of the test results in the field.
Obviously, the above description of an embodiment applying the innovative prin-
ciples of the present invention is provided by way of example of these innovative
principles and must therefore not be regarded as limiting the scope of the rights
claimed herein.

For example the exact structure of the test device may be different from that
shown by way of example and also comprise further sensors, elements, acces-
sories and devices, for example for transmitting the data remotely or for perform-
ing mechanical adaptation to specific screwing devices and/or joints to be

screwed, etc., as may now be easily imagined by the person skilled in the art.

12
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CLAIMS
1. Test device (10) for testing screwing devices, comprising an outer body (13) in
which a shaft (14) is rotatably supported with an end (15) for connection to a
screwing device and an opposite end (16) for connection to a joint to be
screwed, the device (10) further comprising a first transducer (18) for detecting
the rotation angle of the shaft (14) and a second transducer (19) for detecting the
torque transmitted by the shaft (14) between the two ends (15, 16), characterized
by comprising internally a control unit (20), an NFC communication module (31)
that is suitable for receiving an identification code from the outside, a memory
(30), and communication means (24, 31) for communicating with the outside, the
first and second transducers (18, 19), the NFC communication module (31), the
memory (30) and the communication means (24, 31) being connected to the
control unit (20) so that the control unit stores in the memory (30) an identifica-
tion code received from the NFC communication module (31) associating it in the
memory (30) with test data obtained from the first and second transducers (18,
19) and, via the communication means (24, 31), sends to the outside data ob-
tained from the contents of the memory (30).
2. Test device (10) according to Claim 1, characterized in that it comprises an in-
ternal electric power supply battery (32).
3. Test device (10) according to Claim 2, characterized in that it comprises a re-
charging circuit (38) for inductive charging of the internal electric battery (32).
4. Test device (10) according to Claim 1, characterized in that it comprises a
pushbutton (34) connected to the control unit (20) for controlling the reception
and/or storage of an identification code and test data obtained from the first and

second transducers (18, 19).

13
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5. Test device (10) according to Claim 1, characterized in that the communica-
tion means comprise a connector (24) and/or a wireless data transfer unit (31).

6. Test system comprising at least one test device (10) according to any one of
the preceding claims and at least one NFC tag (33) for sending an identification
code to the NFC communication module (31).

7. Test system according to Claim 6, characterized by comprising a base (36) for
receiving the device (10) and equipped with a wireless communication module
(35) for exchanging data with said communication means which include a wire-
less data transfer unit (31).

8. Test system according to Claim 6, characterized by comprising a base (36) for
receiving the device (10) and equipped with a transmitter module (37) for trans-
ferring electrical power by means of inductive coupling so as to transfer electric
power to the test device (10) in order to recharge its internal power supply bat-
tery (32).

9. Test system according to Claim 6, characterized by comprising an external
analysis unit (21) which receives test data from the test device (10).

10. Method for the execution and management of tests of the operation of at
least one screwing device on a joint in at least one assembly station, comprising
a test system according to any one of claims 6 to 9, comprising the steps of us-
ing the test device (10) for:

a) receiving, via the NFC communication module (31), at least one identification
code associated with the screwing device and/or the joint and/or the assembly
station;

b) storing the at least one identification code in the memory (30);

14



WO 2020/003143 PCT/IB2019/055376

¢) acquiring angle and torque measurements from the first and second transduc-
ers during the action of the screwing device on the joint;

d) storing data obtained from such measurements in the memory (30) and asso-
ciating them with the at least one identification code;

repeating steps a) - d) if necessary for other screwing devices or the same
screwing device; and finally:

e) transferring obtained data from the contents of the memory (30) to an external
analysis unit (21).

11. Method according to Claim 10, characterized in that, before executing steps
a) - e), steps are taken to associate with the screwing device and/or with the joint
and/or with the assembly station (33) an NFC tag which sends a corresponding
identification code to the NFC communication module (31) when the test device
(10) is moved to within a distance allowing communication between the NFC

communication module (31) and the NFC tag (33).
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