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Description

The 1invention relates to a method for the documented tightening or tightening up
of a heavily loaded screw connection, consisting of a threaded bolt and a nut
screwed thereon, by using an axially operating, preferably hydraulically driven
tensioning device and a process control unit provided with a documentation

module.

In the method the screw connection 1s identified by scanning an identification,
preferably a barcode identification, provided on the screw connection. The data
thus determined are stored in the documentation module. The screw connection 1s
longitudinally extended by means of the tensioning device by axially pulling on the
threaded end of the threaded bolt, and the tightening force and/or the tightening
pressure thereby exerted 1s/are stored in the documentation module. After the
longitudinal extension, the nut 1s turned by using a hand torque wrench, and the

hand torque actually exerted thereby 1s stored 1n the documentation module.

Hydraulically operated bolt tensioning devices are well known from the prior art,

by way of example from WO 2008/092768 A2, WO 2010/054959 Al or DE 10
2015 104 133 Al. With tensioning devices of this kind first an exchangeable bush
1s screwed onto the (threaded) bolt or brought into engagement therewith in order
to tension the bolt. For this the exchangeable bush can be provided with a
corresponding internal thread. The exchangeable bush 1s arranged inside a
hydraulic cylinder housing and 1s surrounded by at least one piston entraining the
exchangeable bush. The piston, by way of example as part of a hydraulic piston-
cylinder unit, can axially entrain the exchangeable bush. The bolt which 1s to be
tensioned 1s thereby axially extended. Whilst it 1s extended a nut supporting the

bolt with respect to a machine part can be tightened up, 1.e. can be turned.

EP 2 687 320 A2 shows a hydraulic tensioning method in which the hand torque,
which 1s effected by turning the nut with a hand torque wrench, 1s not stored 1n the

documentation.
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Often the operating parameters actually used thereby as well as general data
relating to the relevant screw case are not detected and documented. Such data can
be by way of example the make, the model or the type of the bolt or the nut, as well
as tightening and torque values of the bolts and/or nuts. Often the bolt tensioning
devices lack suitable devices for detecting and documenting such data. There 1s
furthermore often a lack of measures for evaluating, being able to check and
securely storing such data. This can be of relevance with screw connections 1n
which a permanent control check 1s necessary and for safety reasons proof has to
be provided of a sufficiently strong screw connection, by way of example in the

case of reactor or storage containers with chemical or nuclear dangerous goods.

There can furthermore be a problem 1f the user of the bolt tensioning device does
not 1nitially know 1in which region the required or 1deal hydraulic pressure and the
tightening pressure or tightening force connected therewith lies for the bolt which
1s to be tensioned. The values can vary depending on model, make or size of the
bolt. In cases of doubt this can lead to the bolt being loaded with excessively high
tensile stresses which can lead ultimately to the threaded bolt breaking or spinning
out. Apart from these factors which influence the operating safety, the quality and
precision of the tightening or tightening up process can also be reduced 1f the bolts
are not loaded with the 1deal tightening force. The same applies when using a less

than 1deal torque when turning the nut.

Obtaining information by reading identifications, by way of example barcodes, by
suitable sensors or scanners 1s generally known. Thus component parts, labels,
advertising boards etc can be provided with 1dentifications which are then detected
and read by a suitable scanner. After 1identification, specific information filed for
the respective barcode can be retrieved. Such barcode scanners are integrated as
standard 1n modern telecommunication appliances. For there the camera in
conjunction with a suitable application software (App) undertakes the function of
such a barcode scanner. Barcode scanners as separate appliances are known by way
of example from the retail trade for scanning purchases at the cash desk. It 1s

decisive that the barcode scanners are provided with a light source and are
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positioned at a distance from the scan object during the scanning process. The
barcode must however be located 1n the incidence field or exposure range of the
object lens or scanner. Positioning the scanner relative to the scan object 1s often
independent of angles. Arrangements deviating from the ideal positioning angle
between the scanner and barcode can be compensated where applicable by suitable

focussing optics.

The object of the invention 1s to enable when tightening or tightening up high-
tensile screw connections with axially operating tensioning devices a data
document which 1s specific to each screw type and thus to improve the operating

reliability, quality and reproducibility of the screw process.

This 1s achieved by a method according to Patent Claim 1.

As already described this 1s a method for the documented tightening or tightening
up of a heavily loaded screw connection, consisting of a threaded bolt and a nut
screwed thereon, by using an axially operating, preferably hydraulically driven
tensioning device and a process control unit provided with a documentation

module, 1n which

1) the screw connection 1s 1dentified by scanning an identification, preferably
a barcode 1dentification, provided on the screw connection, and the data thus

determined are stored 1n the documentation module;

2) the screw connection 1s longitudinally extended by means of the tensioning
device by axially pulling on the threaded end of the threaded bolt, and the
tightening force and/or the tightening pressure thereby exerted 1s/are stored

in the documentation module;

3) after the longitudinal extension, the nut 1s turned by using a hand torque
wrench, and the hand torque actually exerted thereby i1s stored in the

documentation module.
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By using the method different data underlying each screw case are reliably
documented and are stored 1n a reproducible manner. The data can be of a general
nature and comprise by way of example the manufacturer’s mark, make, serial
number, model, type or physical and technical parameters of the screw connection.

The data can relate to the threaded bolt or also to the nut.

After scanning the screw connection, the latter 1s 1dentified and the 1dentification
result 1s stored 1n the documentation module. In the documentation module the
identified screw connection can be additionally assigned a date, time, project

number or other data, and these can be stored alongside.

The data are stored 1n a common file which can be lodged inter alia on an external
server, an external computer unit or in a data cloud. The same applies for the
tightening force and/or the tightening pressure exerted, as also for the hand torque
actually exerted, thus all the data which are stored in the documentation module.
All the data can be stored in a single file or in several different files. The
documentation of the data enables a quality and condition check to be subsequently
carried out at any time on the screw connection, more particularly a follow-up

check over a longer period.

In an advantageous configuration of the invention after identification of the screw
connection the operator 1s offered a tightening force and/or a tightening pressure
stored 1n a data bank by the process control unit before the tightening process 1s
started by the operator. The process control unit can for this purpose access an
electronic data bank. The data bank can contain for the relevant identified screw
connection optimal or recommended values and/or value ranges for tightening
forces and/or tightening pressures. By using the parameters thus proposed it 1s

possible to ensure a safer and/or optimized tightening of the screw connection.

An additional safety stage 1s produced where the operator has to manually confirm
or start the beginning of the tightening process after the automatic proposal of the

operating parameters.
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Should the operator on the other hand prefer from his own experience a different
tightening force and/or tightening pressure, then he does not accept the parameter
proposal of the process control unit. He can then manually input another value and
initiate the tightening process, which 1s then likewise documented i1n the

documentation module.

The operator or user can manually 1input all relevant data via an input unit, g via a
touchscreen or an external operating device of the process control unit. The
touchscreen or operating device can be a display unit at the same time. The

screwing process can thus be visually followed and controlled.

According to a further configuration of the invention after identification of the
screw connection a tightening force and/or a tightening pressure stored 1n the data
bank 1s automatically selected by the process control unit and a pump of the
hydraulic screw tensioning device 1s automatically moved to this pressure. The
pump adjusts the pressure in the hydraulically driven tensioning device and 1s
connected to this via corresponding supply and discharge lines. The pump can be

connected by signal processing to the process control unit.

It 1s advantageous 1f after identification of the screw connection by means of the
process control unit a tightening force and/or a tightening pressure stored in the
data bank 1s automatically selected by the process control unit and the tightening

process 1s automatically started by using the selected values.

In order to carry out the method according to the invention a tensioning device,
inter alia, 1s used. This device comprises a cylinder housing designed as a hydraulic
cylinder, an exchangeable bush arranged in the cylinder housing and provided at
its end facing the threaded bolt with an internal thread which can be screwed onto
the threaded bolt, and at least one piston which 1s axially movable in the cylinder
housing and can be connected to a hydraulic supply, through which the
exchangeable bush 1s centrally guided and by means of which the exchangeable
bush can be axially entrained. The cylinder housing or a component connected

therewith can be supported on a base, by way of example a machine element as an
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abutment. The method according to the invention 1s particularly advantageous when
using a hydraulic tensioning device of this kind. For enormous forces occur when
extending the threaded bolt by pulling on its threaded end section. Documentation
of the tightening forces and/or the hydraulic tightening pressures exerted can be of
particular advantage for the operating reliability within the scope of a safety

documentation or parameter monitoring.

With high tightening forces and/or tightening pressures there i1s 1n particular the
danger of the threaded bolt springing or shooting out. It may also happen that the
exchangeable bush in such a case comes away from the thread of the bolt and
likewise shoots out. In order to avoid such cases an automatic selection of
tightening forces and/or tightening pressures which are suitable and/or optimum for
the 1dentified screw connection can be advantageous, whether with or without a

subsequent release requirement from the user.

It 1s further advantageous to screw the exchangeable bush onto the threaded bolt
with the hand torque wrench already used 1n the method according to the invention.
When screwing the exchangeable bush onto the bolt and turning the nut two
important steps of the method according to the invention are thus carried out at the
same time by means of one and the same tool. The hand torque wrench can be an

electronic hand torque wrench.

It 1s advantageous to scan the i1dentification with a sensor, more particularly a
barcode scanner. This can be an optical sensor. The sensor can be a constituent part
of the tensioning device, the hand torque wrench or a separate apparatus. Optical
sensors are as a rule relatively cost-effective, can be easily applied and can be easily
operated. This facilitates implementing a sensor of this type in the tensioning
device or on the hand torque wrench. The sensor or barcode scanner can be arranged
by way of example outside on the tensioning device or inside the tensioning device.

Attachment can be outside on the cylinder housing or inside on the exchangeable

bush.
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If the sensor 1s located on the hand torque wrench then the sensor can be arranged
there at any position. It 1s important however that the sensor 1s not damaged by the
mechanically operating elements of the hand torque wrench, eg the multi edge. An
arrangement of the sensor on the hand torque wrench can have advantages as
regards flexibility and handling of the scanner. For the hand torque wrench 1is

lighter and narrower than the tensioning device.

The sensor can be arranged stationary or be releasably attached. A releasable
arrangement has the advantage of being able to regularly inspect the sensor and
replace 1t when damaged. It should equally be observed that when scanning the
barcode the sensor 1s positioned or held in the vicinity of the barcode, namely so
that the barcode 1s located inside the radiation range, illumination range or
detection range of the optical sensor. The scan 1s normally carried out contactlessly,

1.e. the sensor can be located at a distance from the barcode.

The sensor can furthermore be a direct constituent part of a computer unit
comprising the process control unit. In this case 1t can be advantageous if the sensor

1S a camera.

The computer unit 1s preferably a mobile computer, more particularly tablet
computers, smartphones or other computer modules are particularly suitable for
this. It 1s important that the computer unit has both a display unit and also an input
unit. The display unit and input unit can be embodied jointly 1n a touchscreen. The
input unit can moreover be formed as a keyboard or buttons. The use of a stationary
computer as a computer unit 1s also possible. In each case the sensor 1s connected

by signal processing to the process control unit.

The tensioning device and/or the hand torque wrench and/or the separate device
can be provided according to the invention with a transmitting and receiving unit
connected by signal processing to the process control unit, by means of which data
exchange with the process control unit takes place. The relevant data underlying
the scanning, tightening and turning process can then be forwarded to the process

control unit and corresponding data arising from this can be sent to the relevant
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transmitting and receiving unit of the tensioning device or of the hand torque

wrench.

The process control unit also comprises a transmitting and receiving unit. The
transmitting and receiving unit can be by way of example an electric circuit board
with transmitting and receiving module. The transmitting and receiving units can
be connected 1n signal connection wirelessly or by wired link with one another.
WLAN, radio or UMTS connections are suitable by way of example. Practically
any type of modern wireless signal transmission can be suitable here. Electronic
connecting paths via conductor plates or circuit boards can also be suitable so long

as the connecting paths couple the different component parts to one another.

It 1s advantageous 1f the process control unit as well as the sensor are controlled
with a common application program. This can be installed by way of example on
the computer unit. The computer unit and the external hydraulic supply together

with the pump can be arranged by way of example on a trolley.

According to a further configuration of the invention the tightening force or the
tightening pressure exerted can be measured by a pressure sensor and/or a force
sensor. Several pressure and/or force sensors can also be used for this. The pressure

and/or force sensors can be a direct constituent part of the hydraulic supply.

In addition, sensors can also be used for measuring the screw elongation with the
method according to the invention. A corresponding sensor 1s also provided for

measuring the torque actually exerted on the hand torque wrench.

With a further configuration of the method 1t 1s proposed that turning the nut takes
place by means of a gearing arranged on the tensioning device wherein this gearing
1s provided with a rotary angle sensor. This sensor detects a rotary angle which 1s
covered during turning. This rotary angle can be the rotary angle of the nut itselt
or another characterizing rotary angle which 1s carried out for example by one of
the elements of the turning gearing. The angular value thus detected 1s likewise

stored for which the rotary angle sensor 1s connected by signal processing to the
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process control unit so that the detected rotary angle value 1s available 1n the

process control unit for processing and evaluation.

With this evaluation a statement on the remaining extension and thus the elongation
of the threaded bolt 1s gathered from the rotary angle value covered 1in conjunction
with the known thread pitch of the threaded bolt. This elongation value 1s

documented 1n the documentation module.

If the predetermined rotary angle, corresponding to the elongation of the threaded
bolt, 1s covered and the nut 1s then turned with the predetermined torque up to the
stop then 1t 1s ensured that the threaded bolt was tightened with the corresponding

force.

It 1s imperative that the documentation module comprises a memory and/or a data
bank. The data on the identification and the tightening and turning process, more
particularly the tightening force and/or the tightening pressure exerted, as well as

the hand torque actually exerted, can be stored 1n such a memory and/or such a data

bank.

According to a further preferred configuration of the invention an optical signal 1s

displayed to the user as soon as the tightening and turning process 1s concluded.

Further details and advantages of the method according to the invention are
apparent from the following description of an exemplary embodiment illustrated 1n

the figures. In the drawings:

Fig. 1 shows a threaded bolt with nut clamping two machine parts;

Fig. 2 shows 1n a perspective view a hydraulically operating threaded bolt
tensioning device, set 1n alignment with the threaded bolt and supported
on the upper machine part. Also shown 1s a hand torque wrench for

screwing an exchangeable bush onto the threaded bolt;
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Fig. 3 shows the same threaded bolt tensioning device as in Fig. 2 during the
tensioning process.
Fig. 4 shows the same threaded bolt tensioning device as in Fig. 2 and Fig. 3,

when tightening up the nut with the hand torque wrench.

The method according to the invention for the documented axial tightening or

tightening up of a heavily loaded screw connection 1 1s shown 1n Figs. 1 to 4.

As shown 1n Fig. 1, such screw connections 1 consist of a long threaded bolt 2 and
a nut 3 screwed thereon. The screw connection 1 here tensions two machine parts
5, 6 to one another. Apart from the threaded bolt 2 and the nut 3 further elements
can also be a constituent part of the screw connection 1, by way of example a further
nut on the side remote from the nut 3 of the further machine part 6 which 1s to be
tensioned. Washers are also often constituent parts of such screw connections 1.
An 1dentification 7 has to be arranged on the screw connection 1, thus on the
threaded bolt 2 or the nut 3, for the method according to the invention. This 1s
shown 1n Figure 1 by way of example using a barcode 7 arranged on the end side §
of the threaded bolt 2 or threaded bolt end. The 1dentification 7 can however also

be arranged at other places on the threaded bolt and/or nut.

The barcode 7 1s first scanned with a suitable sensor. The sensor or scanner can be
arranged by way of example on a hand torque wrench 10 (Fig. 2) which as described
below 1s used 1n any case within the scope of the method according to the invention.
The sensor or scanner can also be part of a mobile computer unit, eg a tablet
computer, a smartphone or a related mobile computer unit. The sensor can be by
way of example a camera. A separate scan module, which 1s used solely for
scanning the identification 7, can also be used within the scope of the method
according to the invention. The barcode can then be detected with the sensor and

the screw connection 1 can be 1dentified before the actual tightening or tightening

up.
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An arrangement of the sensor or scanner 1n or on the tensioning device 11 itself can
also be provided. The tensioning device 11 1s then set on the bolt 2 which 1s to be

tensioned and the barcode scanned immediately before tensioning.

The i1nformation obtained by scanning 1s the basis for identifying the screw
connection 1, eg the exact type of screw connection. The screw connection 1 1s then

in the next step longitudinally extended by a solely axial pull on the threaded end
15 of the threaded bolt 2.

For this extension process the operator or user can be offered processing parameters
for tightening or for turning by means of a process control unit for the relevant
identified type of screw connection 1, by way of example by retrieving data pages
with corresponding values stored in a data bank. The user can then confirm or
decline the use of the parameters proposed to him. The method according to the

invention can also be carried out without a parameter proposal of this kind.

An automated method with automatic pressure adjustment of the pump of the
hydraulic supply, and subsequent automatic start of the tightening process 1s also

possible.

The heavily loaded screw connection 1 1llustrated in Fig. 1 1s tightened or tightened
up by a purely axially operating hydraulically operated tensioning device 11. The
tensioning device 11 and the procedure of tightening and tightening up are shown
in Figures 2 to 4. The screw connection 1 1s longitudinally extended by axially
pulling on the threaded end of the threaded bolt 2 protruding over the nut. The
tightening force Fa thereby exerted and/or the tightening pressure Pa exerted by
means of the hydraulics 1s automatically stored in the documentation module,
namely independently of whether 1t 1s a tightening force set by the user from his
experience, or a tightening force Fs proposed by the system and derived from the

values 1n a data bank and/or a stored tightening pressure Ps.

Whilst with the tensioning device 11 a predetermined pretensioning force Fvwm 18

exerted for a certain time on the threaded bolt 2 1n the longitudinal direction of the
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bolt, the nut 3 of the screw connection 1 which 1s screwed onto the threaded bolt 2
can be tightened or tightened up. This happens by means of a hand torque wrench
10. The hand torque My actually exerted thereby until release 1s likewise stored 1n

the documentation module.

The tensioning device 11 1llustrated in perspective views in Figures 2 to 4 will be
described in further detail below with reference to the method according to the
invention. It should be noted that the tensioning device 11 1s shown 1n the figures

partially open as a result of the sectional view.

An exchangeable bush 12 arranged centrally 1n the tensioning device 11 1s provided
at 1ts lower end with an i1nternal thread 13. The exchangeable bush 12 1s screwed
with this internal thread 13 onto the threaded end section 15 of the threaded bolt 2,
which protrudes beyond the nut 3, prior to starting the tensioning process. This
screwing takes place preferably with a hand torque wrench 10. For the actual
tensioning process the exchangeable bush 12 thus screwed onto the threaded bolt 2
1s set hydraulically under axial tension whereby the threaded bolt 2 1s extended 1n

the longitudinal direction by the length AL. The force Fym now acts on the threaded
bolt 2.

As aresult of the temporary longitudinal extension of the bolt 2 the underneath side
of the nut 3 becomes free so that the nut 3 can be turned first with little torsional
resistance and then with increasing torsional resistance and can be tightened up 1n
this way. A turning device 17 arranged around the nut 1s helpful here. This can be
a constituent part of the tensioning device 11. The hand torque wrench 10 1s set on

the turning device 17.

The hydraulic tensioning mechanism 1s enclosed by a pressure-resistant cylinder
housing 18. The rigid projection of the cylinder housing 18 downwards forms a
support tube 19 surrounding the nut 3. The support tube 19 can be integral with the
cylinder housing 18 or alternatively a part separate from the cylinder housing 18
but able to be placed thereon. The support tube 19 1s open at its lower side and 1s

supported on a fixed base, eg a machine part 5, which during the tensioning process
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serves as the abutment. With the method described here the abutment 1s that

machine part 5 on which the nut 3 1s supported with 1ts underneath side.

A gearing 17 operating through an opening in the support tube 19 can be provided
to turn the nut 3. This gearing forms the turning device 17. The torque required for
turning 1s applied by moving the hand torque wrench 10 which can be set on the
gearing 17 to and fro until the set torque 1s reached and the torque wrench 10 1s
released. The nut 3 can naturally only be turned whilst the tensioning device 11 1s

still working.

A hydraulic connection 20 1s located at the side on the cylinder housing 18 via
which the hydraulic operating chamber 21 of the tensioning device 11 1s connected
valve-controlled to an external hydraulic supply. The external hydraulic supply
together with the pump can be arranged for example on a trolley. In the hydraulic
cylinder there 1s a piston 25 arranged movably 1n the longitudinal direction, sealed
from the inside wall of the cylinder. The piston 25 1s raised by feeding hydraulic
pressure into the hydraulic operating chamber 21 of the cylinder. This can take
place by way of example against the force of a strong spring which biases the piston
25 from above and which serves as a piston resetting spring and biases the piston
25 directly with a force which aims at keeping the piston 25 1n its basic position in
which the hydraulic working chamber 21 has 1ts minimum level. This 1s not shown

in the figures and 1s optionally a constituent part of the tensioning device 10.

The piston 25 encloses the exchangeable bush 12 1n a ring. It 1s provided on its
inner edge with a peripheral step 27 which facing away from the base forms an
entrainment surface on which the exchangeable bush 12 1s supported by a radially
widened section 28 attached thereto. The exchangeable bush 12 can 1n this way be

axially entrained by the piston 25.

The exchangeable bush 12 1s provided on 1ts bolt-side end with the internal thread
13 for screwing onto the threaded bolt 2. At its upper end the exchangeable bush
12 1s provided with a socket 30 on which an angled corner of the hand torque

wrench 10 can be set 1n order to turn the exchangeable bush 12 relative to the
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cylinder housing 18, and thus screw the exchangeable bush 12 onto the threaded
bolt 2.

The piston 25 rises under the hydraulic pressure in the working chamber 21
whereby 1t axially entrains the exchangeable bush 12 supported on the entrainment
surtace 27. This leads to the extension of the threaded bolt 2 and the formation of
a gap AL between the underneath side of the nut 3 and the upper machine element
>. The hydraulic pressure can be set inside the apparatus as a result of scanning and
thus 1dentifying the type of screw connection 1 and the force values thus provided,

or however after calculation by the operator.

Extending the threaded bolt can be detected through suitable sensors, processed
and where applicable likewise stored as a process value. The nut 3 1s then turned
with extended threaded bolt with the hand torque wrench 10 until reaching the

torque release value M, for which the turning device 17 serves.

Turning the nut 3 1s carried out by means of the gearing 17 arranged on the
tensioning device 11. At least one of the turning gearing elements of the gearing 1s
provided with a rotary angle sensor. This detects a rotary angle which 1s covered

during the turning.

The detected rotary angle can be the rotary angle of the nut 3 itself, or another
characteristic rotary angle which one of the elements of the gearing carries out. The
angle value thus detected 1s likewise stored for which the rotary angle sensor 1s
connected by signal processing to the process control unit so that the detected rotary

angle value 1s available in the process control unit for processing and evaluation.

With this evaluation a statement on the remaining extension and thus the elongation
of the threaded bolt 2 1s gathered from the rotary angle value covered in conjunction
with the known thread pitch of the threaded bolt 2 and the nut 3. This elongation

value 1s documented 1n the documentation module.
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If the predetermined rotary angle, corresponding to the elongation of the threaded
bolt 2, 1s covered and the nut 3 1s then turned with the predetermined torque up to
the stop then 1t 1s ensured that the threaded bolt 2 was tightened with the

corresponding force.

The tightening moment M actually acting on the nut 3 and applied by the hand
torque wrench 10 1s also detected by a suitable sensor, eg through a torque sensor.
This value 1s also transferred to the process control unit and stored in the

documentation module.

The transfer of the data and measured values detected during turning of the nut 3
can take place for example via a transmitting and receiving unit arranged on the
hand torque wrench 10 or via a transmitting and receiving unit arranged on the
turning device 17. These are then 1n signal connection with the process control unit.
The torque Mpu actually exerted 1s stored in the documentation module of the
process control module together with the axial tightening force Fa or the hydraulic

tightening pressure Pa exerted.

Any number of different process variables can be stored and/or processed in the
documentation module with a correspondingly large memory. By way of example
the parameters can be stored 1n data tables or parameter files, eg in table format.

These data can then be exported or printed as required, eg for proof of evidence.
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Patent claims

1. Method for the documented tightening or tightening up of a heavily loaded
screw connection (1), consisting of a threaded bolt (2) and a nut (3) screwed
thereon, by using an axially operating, preferably hydraulically driven tensioning

device (11) and a process control unit provided with a documentation module, 1n

which

1) the screw connection (1) 1s i1dentified by scanning an identification (7),
preferably a barcode identification, provided on the screw connection (1),

and the data thus determined are stored in the documentation module;

2) the screw connection (1) 1s longitudinally extended by means of the
tensioning device (11) by axially pulling on the threaded end (15) of the
threaded bolt (2), and the tightening force (Fa) and/or the tightening

pressure (Pa) thereby exerted 1s/are stored in the documentation module;

3) after the longitudinal extension, the nut (3) 1s turned by using a hand torque
wrench (10), characterized in that the hand torque (M) actually exerted

thereby 1s stored 1n the documentation module.

2. Method according to Claim 1 characterized 1n that after identification of the
screw connection (1) the user 1s offered a tightening force (Fs) and/or a tightening
pressure (Ps) stored 1n a data bank by the process control unit before the tightening

process 1s started by the user.

3. Method according to Claim 1 characterized 1n that after identification of the
screw connection (1) by means of the process control unit a tightening force (Fs)
and/or a tightening pressure (Ps) stored in the data bank 1s automatically selected

by the process control unit and a pump 18 automatically moved to this pressure.

4. Method according to Claim 1 characterized 1n that after identification of the

screw connection (1) by means of the process control unit a tightening force (Fs)
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and/or a tightening pressure (Ps) stored in the data bank 1s automatically selected
by the process control unit and the tightening process 1s automatically started by

using the selected values.

J. Method according to Claim 1 characterized in that a tensioning device (11)
1s used, comprising a cylinder housing (18), an exchangeable bush (12) arranged 1n
the cylinder housing (18) and provided at 1ts end facing the threaded bolt (2) with
an 1nternal thread (13) which can be screwed onto the threaded bolt (2), at least one
piston (25) which 1s axially movable 1n the cylinder housing (18) and can be
charged with the hydraulic pressure, through which the exchangeable bush (12) 1s
centrally guided and by means of which the exchangeable bush (12) can be axially

entrained.

6. Method according to one of Claims 1 to 5 characterized i1n that the

identification (7) 1s scanned with a sensor, more particularly a barcode scanner.

7. Method according to one of Claims 1 to 6 characterized 1n that the sensor 1s
a constituent part of the tensioning device (11), the hand torque wrench (10) or a

separate apparatus.

3. Method according to one of Claims 1 to 7 characterized in that the sensor 1s
a constituent part of a computer unit comprising the process control unit, wherein

the sensor 1S a camera.

9. Method according to Claim 8 characterized in that the computer unit 1s a

mobile computer, more particularly a tablet computer or a smartphone.

10.  Method according to Claim 6 characterized in that the process control unit

as well as the sensor are controlled with a common application program.

11.  Method according to Claim 6 characterized in that the sensor 1s connected

by signal processing to the process control unit.
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12. Method according to one of the preceding claims characterized 1n that the
hand torque wrench (10) and/or the tensioning device (11) 1s/are provided with a
transmitting and receiving unit connected by signal processing to the process
control unit, by means of which data exchange with the process control unit takes

place.

13.  Method according to one of the preceding claims characterized in that the
signal connection between the hand torque wrench (10) or tensioning device (11)

and the process control unit 1s wireless or by wired link.

14.  Method according to one of the preceding claims characterized in that
turning the nut (3) takes place by means of a gearing (17) which 1s arranged on the
tensioning device (11) and which 1s provided with a rotary angle sensor, and in that
a rotary angle detected during turning by the rotary angle sensor 1s likewise stored

1n the documentation module.

15.  Method according to Claim 14 characterized 1n that the rotary angle sensor

1s connected by signal processing to the process control unit.

16.  Method according to one of the preceding claims characterized in that the

documentation module comprises a memory and/or a data bank.

17.  Method according to one of the preceding claims characterized in that an
optical signal 1s displayed to the user as soon as the tightening and turning process

1S concluded.
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Patentkrav

1. Fremgangsmade til dokumenteret tilspeending (stramning) eller efterspaen-
ding af en hgjtbelastet skrueforbindelse (1), som bestar af en gevindbolt (2) og
en derpa paskruet matrik (3), under anvendelse af en aksialt arbejdende, for-
trinsvis hydraulisk drevet tilspaendingsindretning (11) og en processtyringsen-

hed, der er udstyret med et dokumentationsmodul, hvorved

1) skrueforbindelsen (1) identificeres ved scanning af en identifika-
tion (7), fortrinsvis en stregkode-identifikation, der er tilvejebragt
pa skrueforbindelsen (1), og de saledes bestemte data lagres |
dokumentationsmodulet;

2) ved hjeelp af tilspaendingsindretningen (11) udvides skrueforbin-
delsen (1) I leengderetningen ved aksialt traek | gevindenden (15)
af gevindbolten (2), og den herved anvendte tilspaendingskratft
(Fa) og/eller tilspaendingstrykket (Pa) lagres | dokumentations-
modulet;

3) efter leengdeudvidelsen meddrejes matrikken (3) under anven-
delse af en handdrejningsmomentnggle (10), kendetegnet ved,
at det derved aktuelt anvendte handdrejningsmoment (M) lagres

| dokumentationsmodulet.

2. Fremgangsmade ifglge krav 1, kendetegnet ved, at, efter identifikation af
skrueforbindelsen (1), brugeren fra processtyringsenheden foreslas en tilspaen-
dingskraft (Fs) og/eller et tilspaendingstryk (Ps), for brugeren pabegynder til-

spaendingsprocessen.

3. Fremgangsmade ifglge krav 1, kendetegnet ved, at, efter identifikation af
skrueforbindelsen (1) ved hjaelp at processtyringsenheden, en tilspaendings-
kraft (Fs) og/eller et tilspaendingstryk (Ps), som er lagret | databanken, automa-
tisk veelges af processtyringsenheden, og en pumpe automatisk bringes til at

afgive dette tryk.



10

15

20

25

30

DK/EP 3453489 T3

2

4. Fremgangsmade ifglge krav 1, kendetegnet ved, at, efter identifikation af
skrueforbindelsen (1) ved hjeelp at processtyringsenheden, en tilspaendings-
kraft (Fs) og/eller et tilspaendingstryk (Ps), som er lagret | databanken, automa-
tisk veelges af processtyringsenheden, og tilspaendingsprocessen automatisk

pabegyndes ved anvendelse af de valgte veerdier.

5. Fremgangsmade ifglge krav 1, kendetegnet ved, at der anvendes en til-
spaendingsindretning (11), omfattende et cylinderhus (18), en udskiftelig bgs-
ning (12), arrangeret i cylinderhuset (18), og som pa bgsningens ende, der ven-
der mod gevindbolten (2), mindst et stempel (25), som aksialt kan bevaeges |
cylinderhuset (18) og kan pavirkes med det hydrauliske tryk, og gennem hvilket
den udskiftelige basning (12) centralt fares, og ved hjaelp af hvilken den udskif-

telige basning (12) aksialt kan medfares.

6. Fremgangsmade ifglge et af kravene 1 til 5, kendetegnet ved, at identifika-

tionen (7) scannes med en sensor, is&er en stregkodesensor.

/. Fremgangsmade ifalge et af kravene 1 til 6, kendetegnet ved, at sensoren
er en bestanddel af tilspaendingsindretningen (11), handmomentnaglen (10) el-

ler et separat apparat.

8. Fremgangsmade ifglge et af kravene 1 til 7, kendetegnet ved, at sensoren
er en bestanddel af en computer-enhed, der omfatter processtyringsenheden,

hvorved sensoren er et kamera.

9. Fremgangsmade ifalge krav 8, kendetegnet ved, at computer-enheden er

en mobil computer, navnlig en tablet-computer eller en smartphone.

10. Fremgangsmade ifglge krav 6, kendetegnet ved, at processtyringsenhe-

den tillige med sensoren styres med et feelles applikationsprogram.

11. Fremgangsmade ifglge krav 6, kendetegnet ved, at sensoren signalteknisk

er forbundet med processtyringsenheden.
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12. Fremgangsmade ifglge et af de foregaende krav, kendetegnet ved, at
handmomentngglen (10) og/eller tilspeendingsindretningen (11) er udstyret med
en sende- og modtageenhed, som signalteknisk er forbundet med processty-
ringsenheden, og ved hjaelp af hvilken dataudveksling med processtyringsen-

heden finder sted.

13. Fremgangsmade ifalge et af de foregaende krav, kendetegnet ved, at sig-
nalforbindelsen mellem handmomentnaglen (10) henholdsvis tilspaendingsind-

retningen (11) og processtyringsenheden er tradlgs eller via kabel.

14. Fremgangsmade ifglge et af de foregaende krav, kendetegnet ved, at
meddrejningen af matrikken (3) finder sted ved hjaelp af en gearing (17), der er
arrangeret pa tilspaendingsindretningen (11), og som er udstyret med en drej-
ningsvinkelsensor, og ved, at en drejningsvinkel, der ved hjaelp af drejningsvin-
kelsensoren er detekteret under drejningen, ligeledes lagres | dokumentations-

modulet.

15. Fremgangsmade ifglge krav 14, kendetegnet ved, at drejningsvinkelsen-

soren signalteknisk er forbundet med processtyringsenheden.

16. Fremgangsmade ifglge et af de foregaende krav, kendetegnet ved, at do-

kumentationsmodulet omfatter en hukommelse og/eller en databank.

17. Fremgangsmade ifolge et af de foregaende krav, kendetegnet ved, at der
vises et optisk signal for brugeren, sa snart tilspaendings- og meddrejningspro-

cessen er atsluttet.
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