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1 SAFETY INSTRUCTIONS

Intended use

The force transducers in the type series U9C are solely designed for measuring static and
dynamic tensile and compressive forces within the load limits specified by the technical
data for the respective maximum capacities. Any other use is not the intended use.

To ensure safe operation, it is essential to comply with the regulations in the mounting
instructions, the safety requirements listed below, and the data specified in the supplied
technical data sheets. It is also essential to observe the applicable legal and safety
regulations for the relevant application.

Force transducers are not intended for use as safety components. Please also refer to
the "Additional safety precautions” section. Proper and safe operation of force
transducers requires proper transportation, correct storage, setup and mounting, and
careful operation.

Load-carrying capacity limits

The information in the technical data sheets must be observed when using the force
transducers. The respective specified maximum loads, in particular, must never be
exceeded. The values specified in the technical data sheets must not be exceeded:

e Force limits

e Lateral force limits

¢ Limit bending moments and torque limits
e Breaking forces

e Permissible dynamic loads

e Temperature limits

e Electrical load limits

Please note that when several force transducers are interconnected, the load/force
distribution is not always uniform. In this case, there is a risk that an individual force
transducer will be overloaded, even though the total force of all interconnected force
transducers has not yet been reached.

Use as machine elements

Force transducers can be used as machine elements. When used in this manner, note
that to favor greater sensitivity, force transducers were not designed with the safety
factors usual in mechanical engineering. Please refer to the "Load-carrying capacity
limits" section and the specifications.
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Accident prevention

The prevailing accident prevention regulations must be taken into account, even though
the breaking force values in the destructive range are well in excess of the full scale
value.

Additional safety precautions

The force transducers (as passive transducers or as sensors with permanently
connected electronics) cannot perform any (safety) shutdowns. This requires additional
components and design measures, for which the installer and operator of the system are
responsible.

In cases where a breakage or malfunction of the force transducer would cause injury to
persons or damage to equipment, the user must take appropriate additional safety
precautions that meet at least the applicable safety and accident prevention regulations
(e.g. automatic emergency shutdown, overload protection, catch straps or chains, or
other fall protection).

The electronics that process the measurement signal should be designed so that failure
of the measurement signal cannot lead to secondary failures.

General dangers of failing to follow the safety instructions

Force transducers are state-of-the-art and failsafe. The transducers can be dangerous if
they are mounted, set up or operated improperly, or by untrained personnel. Every person
involved in setting up, starting up, operating or repairing a force transducer must have
read and understood the mounting instructions and in particular the technical safety
instructions. The force transducers can be damaged or destroyed by non-designated use
of the force transducer or by non-compliance with the mounting instructions, these safety
instructions or other applicable safety regulations (safety and accident prevention regula-
tions of the Employers' Liability Insurance Association) when using the force transducers.
A force transducer can break, particularly if it is overloaded. The breakage of a force
transducer can cause damage to property or injury to persons in the vicinity of the force
transducer.

If force transducers are not used as intended, or if the safety instructions or
specifications in the mounting instructions are ignored, it is also possible that a force
transducer may fail or malfunction, with the result that persons may be injured or prop-
erty damaged (due to the loads acting on or being monitored by the force transducer).

The scope of supply and performance of the transducer covers only a small area of force
measurement technology, as measurements with (resistive) strain gage sensors require
electronic amplification, and measurement chains require further signal processing.

This also applies to the variants with a permanently connected amplifier module.
Equipment planners, installers and operators must always plan, implement and take
responsibility for the safety aspects of force measurement technology in such a way as
to minimize residual dangers. Pertinent national and local regulations must be complied
with.

uac
4 SAFETY INSTRUCTIONS



Conversions and modifications

The design or safety engineering of the transducer must not be modified without our
express permission. Any modification shall exclude all liability on our part for any
resulting damage.

Maintenance

The force transducers of the U9C series are maintenance free. We recommend regular
recalibration.

Disposal

In accordance with national and local environmental protection and material recovery and
recycling regulations, old transducers that can no longer be used must be disposed of
separately and not with normal household garbage.

If you require more information about disposal, please contact your local authorities or
the dealer from whom you purchased the product.

Qualified personnel

Qualified personnel means persons entrusted with installing, mounting, starting up and
operating the product who possess the appropriate qualifications for their work.

This includes people who meet at least one of these three requirements:

e As project personnel, you know and are familiar with the safety concepts of
automation technology.

e As automation plant operating personnel, you have been instructed how to handle the
machinery. You are familiar with the operation of the equipment and technologies
described in this documentation.

e As a commissioning or service engineer, you have successfully completed training in
the repair of automation plants. Moreover, you are authorized to start up, ground and
label circuits and equipment in accordance with safety engineering standards.

During use, compliance with the legal and safety requirements for the relevant
application is also essential. The same applies to the use of accessories.

The force transducer may only be installed by qualified personnel, strictly in accordance
with the specifications and with the safety requirements and regulations.
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2 MARKINGS USED

Important instructions for your safety are highlighted. Following these instructions is
essential in order to prevent accidents and damage to property.

Icon Meaning ‘

This marking warns of a potentially dangerous situa-

tion in which failure to comply with safety require-
ments could result in death or serious physical injury.

This marking warns of a potentially dangerous situa-
/A CAUTION IS Matking we ) .

tion in which failure to comply with safety require-
ments could result in slight or moderate physical
injury.
m This marking draws your attention to a situation in

which failure to comply with safety requirements

could lead to property damage.

This marking draws your attention to important
Important information about the product or about handling the
product.
This marking indicates tips for use or other
Tip information that is useful to you.
This marking draws your attention to information
Information about the product or about handling the product.
Emphasis Italics are used to emphasize and highlight text and
See ... identify references to sections of the manual,

diagrams, or external documents and files.
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3 SCOPE OF SUPPLY, CONFIGURATIONS, ACCESSORIES

Scope of supply

« U9C force transducer

e U9C mounting instructions
e Testreport

Configurations
All force transducers are available in different versions. The following options are
available:
1. Nominal (rated) force
The C9C force transducer is available with the following nominal forces (measuring

ranges):

50N Code 050N
100N Code 100N
200N Code 200N
0.5kN Code 00K5
T kN Code 01KO
2 kN Code 02K0
5kN Code 05K0
T0kN Code 10KO0
20 kN Code 20K0
50 kN Code 50K0

2. Cable length

The U9C is equipped with a cable 1.5 m long in the standard version. You can also
order the force transducer with the following cable lengths:

1.5m Code 01m5
3m Code 03m0
5m Code 05m0
6m Code 06m0
7m Code 07m0
12m Code 12m0

3. Electrical connection
We can mount one of the following connectors on the U9C if requested:

Free ends, no amplifier CodeY
15-pin Sub-D male connector Code F
for MGC+, Scout, MP85 and other HBK amplifiers

Connector MS3106PEMV Code N

for older HBK measuring amplifiers, e.g. DK38
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15-pin Sub-HD male connector Code Q
for HBK system QuantumX, e.g. MX840

8-pin M12 plug Code M
suitable for measuring amplifiers digiBOX and DSE

With inline amplifier 0 ... 10 V Code VA1
With inline amplifier 4 ... 20 mA Code VA2
With inline amplifier 10-Link Code VAIO

When ordering one of the inline amplifier modules, only 1.5 m and 3 m cable lengths
are available.

. TEDS

You can order the force transducer with transducer identification ("TEDS").

TEDS (Transducer Electronic Data Sheet) allows you to store the transducer data
(characteristic values) in a chip that can be read by a connected measuring device
(with an appropriate amplifier). HBK records the TEDS data at the time of delivery, so
no parameterization of the amplifier is necessary.

TEDS can only be fitted in the plug of the U9C, therefore it is not possible to equip the
"free cable ends" version with TEDS. The versions with permanently connected
amplifier electronics cannot be connected with the TEDS option.

With TEDS CodeT
Without TEDS Code S
. Firmware

If you order the U9C with the VAIO option, the measurement chain is always shipped
with the latest firmware. You can also order the amplifier module with older firmware.

No firmware CodeN
for sensors with analog output signal

Firmware 1.2.6 Code 1001
Firmware 2.0.0 Code 1002
Firmware 2.0.8 Code 1003
Firmware 2.0.10 Code 1004
Firmware 2.0.12 Code 1005
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Accessories (not included in the scope of supply)

Description Ordering number ‘
KAB168-5, PUR connection cable with M12 8-pin socket, 5 m long, | 1-KAB168-5

free ends on opposite side. To connect the amplifier module to

the downstream electronics. Not suitable for use with the 10-Link

interface.

KAB168-20, PUR connection cable with M12 8-pin socket, 1-KAB168-20

20 m long, free ends on opposite side. To connect the amplifier

module to the downstream electronics. Not suitable for use with

the 10-Link interface.

Ground cable 400 mm long 1-EEK4

Ground cable 600 mm long 1-EEK6

Ground cable 800 mm long 1-EEK8

Knuckle eye for nominal (rated) forces 50 N to 1 kN 1-Z8/100kg/ZGW
Knuckle eye for nominal (rated) forces 2 kN to 20 kN 1-U9/20kN/ZGWR
Knuckle eye for nominal (rated) force 50 kN 1-U9a/50kN/ZGW
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4 GENERAL APPLICATION INSTRUCTIONS

The force transducers are suitable for measuring tensile and compressive forces. They
provide highly accurate static and dynamic force measurements and must therefore be
handled very carefully. Particular care must be taken during transportation and
installation. Dropping and knocking the transducer may cause permanent damage.

The U9C series force transducers have two external threads into which the forces to be
measured must be applied.

The Specifications section 10 on page 58 lists the permissible limits for mechanical,
thermal and electrical loading. It is essential to observe these limits when planning the
measuring set-up, during installation and, ultimately, during operation.
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5 DESIGN AND MODE OF OPERATION

5.1 Transducer

The measuring body is a steel loaded member on which strain gages (SG) are installed.
The influence of a force deforms the measuring body, so there is deformation in places
where the strain gages are installed. The SG are attached so that two are stretched and
two are compressed when a force is applied. The strain gages are wired to form a
Wheatstone bridge circuit. They change their ohmic resistance in proportion to their
change in length and so unbalance the Wheatstone bridge. If there is an excitation
voltage, the circuit produces an output signal proportional to the change in resistance and
thus also proportional to the applied force. The strain gage arrangement is chosen to
compensate, as much as possible, for parasitic forces and moments (e.g. lateral forces
and eccentricity influences), as well as the effects of temperature.

5.2 Strain gage covering agent

To protect the SG, the force transducers have thin cover plates that are welded on the
bottom and, in versions with a nominal (rated) force of up to 200 N, on the top. This
method offers very good protection against environmental conditions so that the U9C
reaches the protection class IP67. In order to retain the protective effect, these plates
must not be removed or damaged in any way.

S
N
U

Fig. 5.1 The thin plate on the top side must not be damaged in the variants with
nominal (rated) forces 50 N, 100 N and 200 N; the same applies for the plate on
the bottom of all force transducers.

5.3 Permanently connected amplifier module option

The sensors can optionally be ordered with an inline amplifier. This amplifier module
supplies the bridge circuit of the sensors with a suitable supply voltage, and converts the
small output signal of the force transducers with low noise into a 0 ... 10 V voltage signal
(VA1) or a4 ... 20 mA current signal (VA2). The delivery is then carried out as a measure-
ment chain, and the test record describes the correlation between the force input quantity
and the output signal in V or mA.
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You can also order the force transducer with an inline amplifier with an 10-Link interface
(VAIO). The delivery is then carried out as a measurement chain, and the test record
describes the correlation between the force input quantity and the output signal in V

or mA.
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6 CONDITIONS ON SITE

U9C series force transducers are made of rustless materials. It is nevertheless important
to protect the transducers from weather conditions such as rain, snow, ice and salt water.

6.1 Ambient temperature
The effects of temperature on the zero signal and on sensitivity are compensated.

To obtain optimum measurement results, comply with the nominal (rated) temperature
range. The compensation of the temperature effect on the zero point is implemented with
great care, but temperature gradients can still have a negative effect on the stability of
zero. Constant or very slowly changing temperatures are therefore best. A radiation
shield and thermal insulation on all sides provide marked improvement, However, they
must not be allowed to set up a force shunt, i.e. slight movement of the force transducer
must not be prevented.

6.2 Moisture and corrosion protection

The force transducers are hermetically encapsulated and are therefore very insensitive to
moisture. The transducers achieve protection class IP67.

Despite the careful encapsulation, it makes sense to protect the transducers against
permanent exposure to moisture.

The force transducer must be protected against chemicals that could attack the steel.

With stainless steel force transducers, note that acids and all materials which release
ions will in general also attack stainless steels and their welded seams. Should there be
any corrosion, this could cause the force transducer to fail. In this case, appropriate
protective measures must be provided.

The housing of the inline amplifiers is made of aluminum and, like the sensor, meets the
requirements of IP67 protection. We recommend protecting the amplifier housing from
sustained weather effects.

6.3 Deposits

Dust, dirt and other foreign matter must not be allowed to accumulate sufficiently to
conduct any of the measuring force around the transducer, thus invalidating the
measured value (Force shunt). Also remember to lay the connection cable so that no
force shunts are generated at the lower nominal (rated) forces (<1 kN).

usc
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7 MECHANICAL INSTALLATION

71 Important precautions during installation

» Handle the transducer with care.

« Ensure that the force application parts mounted on the sensor are designed to
withstand the forces to be measured.

¢ Welding currents must not be allowed to flow over the transducer. If there is a risk
that this might happen, you must use a suitable low-ohm connection to electrically
bypass the transducer. HBK offers the highly flexible EEK ground cable in various
lengths for this purpose, that is screwed on above and below the transducer.

» Make sure that the transducer is not overloaded.

The cable fastening side of the transducer should always be connected directly with the
rigid customer-side force transfer area. Ensure that the cable is laid so that, where
possible, no force shunt is caused by the cable.

If the transducer is overloaded, there is a risk that it might break. This can cause danger for
the operating personnel of the system in which the transducer is installed, as well as for
people in the vicinity.

Implement appropriate safety measures to avoid overloads (also see the Specifications
section 10 on page 58) or to protect against resulting dangers.

7.2 General installation guidelines

The forces to be measured must act on the transducer as accurately as possible in the
direction of measurement. Torques, bending moments resulting from lateral force,
eccentric loading and the lateral forces themselves, may produce measurement errors
and destroy the transducer if limit values are exceeded.

Eccentric loads can lead to a bending moment load. The bending moment can be
calculated by multiplying the applied force by the eccentricity:
Mb = F*e
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Frhom Force in direction of measurement, centric
application

Fa
Fex Force in direction of measurement, but |:">
applied outside center of force transducer

e Eccentricity, distance between center of
force transducer and an eccentrically applied
force Fey

Fa Force applied vertically to direction of
measurement (lateral force)

Mp Bending moment
My Torque

Fig. 7.1 Parasitic forces and moments

During installation and when operating the transducer, please be aware of the maximum
parasitic forces/lateral forces (caused by oblique application), bending moments (caused
by eccentric force introduction) and torques, see Specifications section 10, and the maxi-
mum permissible load-carrying capacity of any (customer side) force application parts that
may be used.

Also note the maximum load-carrying capacity of the fittings, tension/compression bars,
bolts and knuckle eyes that are used.

7.3 Installing the U9C

7.3.1  Mounting with tension and compression bars

In this mounting variant, the transducer is mounted on a construction element by means
of tension/compression bars, and can measure tensile and compressive forces.
Alternating loads are also correctly recorded if the transducer is mounted without axial
play. For dynamic alternating loads, the upper and lower threaded connectors must be
pre-stressed to above the maximum force to be measured and then locked in place.

usc
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1. Installationand locking with initial stress (for dynamic loading):
- Unscrew the locknut and screw on the threaded connector.

- Pre-stress the transducer to 110% operating load in tensile direction.
The transducer itself can be used to measure this force.

- Hand-tighten the locknut.
- Relieve the load on the transducer.

If the torque for locking is shunted through the transducer, ensure that the maximum
torque is not exceeded. See specifications.

2. Mounting with locking
Screw on the load application parts and lock with a torque according to the table below.

As the initial stress also depends on the friction between the locknut and thread, the initial
stress cannot be precisely set correctly with this method. When using the force transducer
under high alternating loads, we therefore recommend installation using method 1
(installation and locking with initial stress).

Nominal (rated) force range Torque [Nm] ‘
50 N-1kN 8
2 kN -20 kN 40
50 kN 200

7.3.2  Mounting with knuckle eyes

Knuckle eyes prevent the application of torsional moments and, where two knuckle eyes
are used, bending moments, together with lateral and oblique loads. They are particularly
suitable for static and quasi-static measurements. We recommend tension/compression
bars that are pliable for dynamic alternating loads.

Mounting with knuckle eyes is implemented in the same manner for loads a mounting
with tension/compression bars. Knuckle eyes without locking can be used for static and
quasi-static applications.
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Fig. 7.2 U9C dimensions when using one or two knuckle eyes.
Nominal (rated) force ann ame bmin bmax
[mm]
50..20N 55 59 82 86
0.5..TkN 56 61 83 88
2..20kN 79 82 122 125
50 kN 116 116 180 180
Tab. 7.1  Mounting dimensions of the U9C when using knuckle eyes

Notes on mounting with knuckle eyes
1. Shaft diameter

When using a sensor with knuckle eyes mounted on one or both sides, make sure that the
shaft is the right size.
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MECHANICAL INSTALLATION 17



You will find the diameters of the knuckle eyes and shafts and their recommended
tolerances in the table below.

Nominal Hole fitting Recommended shaft
Knuckle eyes : . e :
diameter size fitting size
1-28/100kg/ZGW 5
1-U9/20kg/ZGWR 10 H7 g6
1-U9a/50kg/ZGW 16

Tab. 7.2  Recommended fitting sizes/tolerances for shaft and hole

Customer’s construction

Customer’s shaft holder

Shaft

Play based on recommended fitting
size, see Tab. 7.2, page 18

Threaded connector for mounting
on force transducers

Fig. 7.3~ Example diagram of installation with knuckle eye

/A CAUTION

If a shaft with an overly small diameter is used, the bearing of the knuckle eye will be
subjected to linear load. This subjects the inner bearing shell to excessive load, which can
lead to damage and, if forces are high, can cause the knuckle eye bearing to break.

Select the shaft as recommended in the mounting instructions.

uac
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2. Distance between knuckle eye and shaft bearing

The shaft support must allow for suitable play between the knuckle eye and the shaft
bearing.

/A CAUTION

If there is too much distance between the knuckle eye and the shaft bearing, this generates
bending moments in the shaft, causing it to deform.

This deformations put strain on points of the edges of the inner bearing shell, which can
cause the knuckle eye or shaft to suffer damage or break.

Select the play as recommended in the mounting instructions.

To determine the play between the knuckle eye and the shaft bearing, you can apply the
following rule of thumb:

Shaft diameter Play between knuckle eye and bearing
<30 mm 1/10 of the nominal diameter

Tab. 7.3  Play between knuckle eye and shaft bearing

Based on this, recommendations for the play between the knuckle eye and shaft bearing
are as follows:

Knuckle eye Play between knuckle eye and shaft bearing

1-28/100kg/ZGW 0.5mm
1-U9/20kg/ZGWR 7 mm
1-U9a/50kg/ZGW 1.6 mm

Tab. 7.4  Recommendations for play between knuckle eye and shaft bearing
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Customer’s construction

Customer’s shaft holder

Shaft

Recommended play,
see Tab. 7.4, page 19

\ Threaded connector for mounting

on force transducers

Fig. 7.4 Example diagram of installation with knuckle eye

3. Shaft surface quality and hardness
The recommended surface roughness is < 10 ym.
The shaft must have a minimum hardness of 50 HRC.

usc
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8 ELECTRICAL CONNECTION

8.1 Connection to measuring amplifier without permanently connected
amplifier module

The U9C is a force transducer that outputs a mV/V signal based on strain gages. An
amplifier is needed to condition the signal. All DC amplifiers and carrier-frequency ampli-
fiers designed for SG measurement systems can be used.

Force transducers are executed in a four-wire circuit.

8.1.1 General information

mmm 1: White, measurement signal (+)

mmm 2: Black, excitation voltage (-)

mm 4: Red, measurement signal (-)

mmm 3: Blue, excitation voltage (+)

a
| |
| |
1
| |
| |
1
|
i
L

Cable shield, connected to housing

Fig. 8.1 Pin assignment and color code

The output signal is positive with this pin assignment and load in the pressure direction. If
you need a negative output signal in the pressure direction, interchange the red and white
wires.

The connection cable shield is connected to the transducer housing. If you are not using
pre-wired HBK cables, please connect the cable shield to the cable socket housing. Use
CE standard connectors on the free ends of the cable to be connected to the amplifier
system; the shield must be connected extensively. With other connection techniques, a
good EMC shield must be provided in the stranded area, where the shielding must also be
extensively connected.

8.1.2 Cable extension and cable shortening

Various connection cable lengths are available for the U9C so that cable extensions and
cable shortening are generally not necessary.

As the transducer has a four-wire configuration, the cable is also used to compensate the
temperature dependence of the sensitivity. We therefore do not recommend shortening
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the cable and extension cables should be implemented in a 6-wire configuration. Please
note the operating instructions for your amplifier system in this case. All C9Cs ordered
with fitted plugs have a 6-wire configuration from the plug.

With extension cables, ensure that the connection is perfect with a low contact resistance
and continue to connect the cable shield extensively. Note that the protection class of
your force transducer will decrease if the cable connection is not tight and water can
penetrate the cable. Transducers can be irreparably damaged and fail in these
circumstances.

8.1.3 EMC protection
Electrical and magnetic fields can often induce interference voltages in the measuring
circuit. Please comply with the following points:

» Use shielded, low-capacitance measurement cables only (HBK measurement cables
fulfill these conditions)

< Do not route the measurement cable parallel to power lines and control circuits. If this
is not possible, protect the measurement cable with metal tubing

* Avoid stray fields from transformers, motors and contact switches.

< Note that compensating currents flowing through the cable shield can cause major
interference. If the sensor and your evaluation unit are at different electrical
potentials, an electrical connection with very low resistance must be provided.

e Connect all the devices in the measurement chain to the same protective conductor.

e Always connect the cable shield extensively on the amplifier side, to create the best
possible Faraday cage.

8.2 Electrical connection of measuring amplifier with amplifier module

8.2.1 General information

Amplifier modules with the following output signals are available:

e Voltage output0..10V

e Current output 4 ... 20 mA

« Digital output with IO-LINK COM3 interface

If you have ordered the sensor with integrated amplifier (or permanently connected
amplifier module), the amplifier and force transducer form a measurement chain that
cannot be separated. The measurement chain is accordingly calibrated as a unit, mean-
ing the test record (or calibration certificate) of sensors with an analog output directly

indicates the relationship between the force (in Newtons) and the output signal (in V or
mA).

The digital sensors output the measurement result in Newtons. Here in the test record
you will find a table indicating the measured value that is outputted at a set force.
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Due to the very low measurement error of the digital sensors, the difference between the
two values is very small.

In order to guarantee reliable measurement even under the influence of electromagnetic
fields, the amplifier module and strain gage, and their wiring, are integrated in a single
housing. This creates a Faraday cage.

If you are using a sensor with an inline amplifier, the housing of the amplifier is connected
to the housing of the force transducer by the cable shield. Note that the transducer and
amplifier housing must be at the same electrical potential in order to avoid equalizing
currents via the shield of the connecting cable.

8.2.2 Integrated amplifiers with analog voltage or current output (VA1 and VA2)

8.2.2.1 Connecting the device with 0... 10 V and 4 ... 20 mA output signal

On sensors with current or voltage output (versions VA1 or VA2), the thread of the
M12 connector used to connect to the next link in the measurement chain is also electri-
cally connected to the amplifier housing, and so ultimately to the sensor housing.

If you extend the shielding of the cable connected to the M12 connector, the next compo-
nent must also be connected to the potential of the sensor. Use low-ohm connections for
potential equalization.

A compressive force load will result in a rising current or voltage signal.

The connection is made via the 8-pin M12 plug on the sensor. The pin assignment is
shown in the following table. The supply voltage must be within the specified range
(19V..30V).

Pin Version VA 1 Version VA 2 KAB168

(voltage output) (current output) connection cable
wire assignment

1 Supply voltage 0 V (GND) White
2 Not in use Brown
3 Zero control input Green
4 Not in use Yellow
5 Output signal Output signal Gray

0..10V 4..20mA

Output signal 0 V Not in use Pink

Not in use Blue

8 Voltage supply +19 ... +30 V Red

The cable connecting the inline amplifier to the next link in the measurement chain must
not exceed 30 meters in length.
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8.2.2.2  Operating the amplifier / Zeroing

The measurement starts as soon as the sensor is connected to a supply voltage and the
output of the amplifier is connected to the next link in the measurement chain.

If you apply a voltage > 10 V to the "Zero" input, a one-off zeroing is performed. After this
zeroing, the device continues to measure, even if you apply a voltage above 10 V to the
input.

To trigger a new zeroing operation, the input must first be set to 0 V and then be reset by
applying a voltage of over 10 V.

Note that you can zero the measurement chain with any force applied. If an initial load is
already acting on the force transducer, it is essential to take it into account, otherwise the
force transducer may be overloaded.

The zero point is not permanently stored in the device. If you have disconnected the mea-
surement chain from the supply voltage, we recommend zeroing again.

8.2.3 Integrated amplifier with 10-LINK interface (VAIO)

In accordance with the I0-LINK specification, cables for connecting the force transducer
with 10-LINK interface to the |0-LINK master are not shielded. For this reason, the hous-
ings of the sensors with IO-LINK are always electrically isolated from the master.

If you have ordered your U9C with a connected "VAIO" inline amplifier, you will receive the
sensor and electronics in a permanently connected unit. This version provides a digital
data output signal. The sensors have an |0-Link interface with a COM3 data output rate.
The data structure equates to the I0-Link Profile Smart Sensors 2nd Edition, Specifica-
tion, Version 1.1 September 2021.

The product can be used both as a measuring sensor and a programmable actuator
(via digital switching outputs).

8.2.3.1 Function

The analog signals of the force transducer are initially digitized, so that they can then be
converted into measured values in Newtons as per the factory settings. Regardless of the
connected master, the sample rate is always 40 kHz, so that even very fast processes
(such as peak force when pressing) can be reliably recorded and evaluated in the elec-
tronics unit. Itis possible to store the result of a calibration (as supporting interpolation
points or as coefficients of a second or third degree polynomial) in the sensor in order to
increase the accuracy. In a further scaling step, you can enter any unit and a conversion
factor so that it is possible to determine other physical quantities (e.g. torque while using
a lever arm, or measurements using units other than the ones in the Sl system, e.g. Ibf).
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Fig. 8.2 Signal flow within the sensor electronics. The fields marked in white cannot be
changed/parameterized by the user.

The amplifier module has additional functions, such as digital low-pass filters, a peak
value memory (slave pointer function) or limit value switches (as per the Smart Sensors
Profile).

The electronics permanently monitors the output signal, so you will be warned if any criti-
cal operating states are set. These may be both thermal and mechanical overloads.

The data is transferred to the PLC via an 10-LINK master — in accordance with the stan-
dard IEC 61131-9 (I0-Link). The electric connection is also defined in this standard.

8.2.3.2 Electrical connection

An 10-Link master is connected to the M12 plug. The pin assignment conforms to the
10-Link standard (Class A). Please refer to the following table:

Pin  U9/C9 plug assignment Class A

1 Supply voltage + ;- e
2 Digital output (DI/DO pin function) 1 N
L BN
3 Supply voltage/reference potential 1 N
4 10-Link data (C/Q), switchover to the digital output
(S10 mode) possible Male
(device)

Tab. 8.1  Socket on inline amplifier, top view of pin assignment

ﬂ Information

HBK uses M12 Class A connections as per the |0-Link standard
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8.2.3.3  Starting up

Connect the amplifier module to an 10-Link master using a cable suitable for 0-Link com-
munication. If the requirements for measurement accuracy are very high, we recommend
warming up the measurement chain for 30 minutes.

The measurement chain starts up, and is ready for operation. The master sends a wake-
up signal to the sensor for this purpose.

If the corresponding 10-Link master connection is configured for 10-Link mode, the mas-
ter reads the basic device parameters from the sensor. These are used to automatically
establish communication, and identify the sensor. In this state, the sensor cyclically auto-
matically transfers the process data (measurement data in Newtons and status of the
limit value switches) to the master.

Please follow the instructions for the I0-Link master, and for the engineering software
you are using.

The device description file (IODD) of the measurement chain enables your application to
display and process the measurement data and parameters, and allows you to configure
the measurement chain according to your requirements. (limit value switches, filters,
etc.). If your application does not automatically download the IODD from the Internet, you
can download it from the official 10-Link page at https://ioddfinder.io-link.com To do so,
enter the type designation of your sensor, e.g. K-UT0M/50kN, and the name of the manu-
facturer, i.e. Hottinger Briel & Kjaer GmbH, in the search field, and then load the I0DD into
your application.

Alternatively, you can also use the table of variables (object dictionary) from these
instructions to program and set up your downstream electronics.

8.2.3.4 Data structure

In each 10-Link communication cycle, the device transmits six bytes of process data to
the master (PDin). The master sends one byte of process data to the device (PDout). In
addition, two bytes are transmitted as on-demand data.

Other events are signaled as 10-Link events if required (see 10-Link standard). The con-
nected master then receives an event code; further evaluation depends on the other sys-
tem components and their parameterization.

8.2.3.5 Process Data

The measured value and the status of the limit value switches, as well as warnings
(see below), are transmitted with the six process data bytes PDin0 to PDin5. The mea-
surement data is in the first four bytes (PDin0 to PDin3). The transfer takes place every
cycle; the cycle time depends on the master and parameterization being used.

PDin: All process data sent from the sensor to the master is shown here.

MDC - Measurement Value: Current measured value
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Operation force exceeded Indicates when the operating force range is exceeded
SSC.1.Switching Signal Status of limit value switch 1
SSC.2.Switching Signal Status of limit value switch 2

PDout: All process data sent from the master to the sensor is shown here.

Zero Reset "False" means zeroing is on; "True" means the zero value
in the memory is ignored, zeroing is not possible.

Zero Set Triggers zeroing. Zeroing is carried out when the bit is
switched from "false" to "true" (rising edge). To a new
zero reset, the bit must first be switched back to "false".

CSC - Sensor Control Replaces the measured value with a fixed feed value.

Process Data Structure

roinz.pois - [