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Exclusion of warranty liability for operating manuals

All information in the present documentation was prepared and compiled with great care and reproduced
subject to effective control measures. No warranty is provided for freedom from errors. We reserve the
right to make technical changes. The present information as well as the corresponding technical data can
change without notice. Reproduction of any part of this documentation or its processing or revision using
electronic systems is prohibited without the manufacturer’s prior written approval.

Components, devices and measured value sensors made by burster praezisionsmesstechnik (hereinafter
referred to as "product") are the results of targeted development and meticulous research. As of the date
of delivery, burster provides a warranty for the proper condition and functioning of these products
covering material and production defects for the period specified in the warranty document accompanying
the product. However, burster excludes guarantee or warranty obligations as well as any liability beyond
that for consequential damage caused by improper use of the product, in particular the implied warranty
of success in the market as well as the suitability of the product for a particular purpose. Furthermore,
burster assumes no liability for direct, indirect or incidental damages as well as consequential or other
damages arising from the provision and use of the present documentation.

Trademark information

Intel Pentium® is a registered trademark of Intel Corporation. Windows®, Excel® are registered
trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

All brand or product names mentioned in this document are trademarks or registered trade-marks of their
respective trademark owners. By mentioning these trademarks burster prazisionsmesstechnik gmbh & co
kg is not laying claim to trademarks other than its own.
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The measurement solution. bUI'STer

EU-Konformitédtserklarun g nachENISO/EC 17050-1:2010)
EU-Declaration of conformity (in accordance with EN ISOAEC 17050-1:2010)

Name des Ausstellers: burster prazisionsmesstechnik gmbh & co kg
Issuer’s name:

Anschrift des Ausstellers:  Talstr. 1-5
Issuer’s address: 76593 Gernsbach, Germany

Gegenstand der Erklarung: Prézisions-Drehmomentsensor + Steckernetzteil
Object of the declaration: Precision Torque Sensor + power pack

Meodellnummer(n) (Typ): 8661 + 8600-Z010
Model number / type:

Diese Erklarung beinhaltet obengenannte Produkte mit allen Optionen
This declaration covers all options of the above product(s)

Das oben beschriebene Produkt ist konform mit den Anforderungen der folgenden Dokumente:
The object of the declaration described above is in conformity with the requirements of the following documents:

Dokument-Nr.  Titel Ausgabe
Documents No.  Title Edition
2011/65/EU Richtlinie zur Beschrankung der Verwendung bestimmter geféhrlicher Stoffe in 2011
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electrical and electronic equipment
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Directive on the harmonization of the laws of the Member States relating to the
making available on the market of electrical equipment designed for use within
certain voltage limits

2014/30/EU Richtlinie zur Harmonisierung der Rechtsvorschriften der Mitgliedsstaaten iiber 2014
die Elektromagnetische Vertréglichkeit
Directive on the harmonization of the laws of the Member States relating to
electromagnetic compatibility

EN61010-1 Sicherheitsbestimmungen fiir elekirische Mess-, Steuer-, Regel- und 2010 +
Laborgeréate — Teil 1: Allgemeine Anforderungen Cor.:2011
Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 1: General requirements

EN 61326-2-3 Elektrische Mess-, Steuer-, Regel- und Laborgeréte — 2006
EMV-Anforderungen — Teil 2-3: Besondere Anforderungen
Electrical equipment for measurement, control and laboratory use —
EMC requirements — Part 2-3: Particular requirements

EN 55011 Industrielle, wissenschaftliche und medizinische Geréte — Funkstérungen — 2009
Grenzwerte und Messverfahren
Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

Gernsbach 20.04.2016 i.V. Christian Karius
Ort / place Datum / date Quality Manager
Dieses Dokument ist entsprechend EN ISO/IEC 17050-1:2010 Abs. 6.1g ohne Unterschrift giiltig

According EN ISO/IEC 17050 this document is valid without a signature.
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1 Safety instructions

On the torque sensor model 8661 and in this manual the following symbols warn about risks.

1.1 Symbols in this manual

1.1.1 Signal words

The following signal words are used in the operation manual according to the specified hazard
classification.

DANGER

DANGER indicates a hazard with a high level of risk which, if not avoided, will result in death or serious
injury.

/\  WARNING

WARNING indicates a hazard with a medium level of risk which, if not avoided, could result in death or
serious injury.

/\ CAUTION

CAUTION indicates a hazard with a low level or risk which, if not avoided, could result in minor or
moderate injury.

Property damage to the equipment or the surroundings will result if the hazard is not avoided.

Note: It is important to heed these safety instructions in order to ensure correct handling of the torque
sensor model 8661.

IMPORTANT: Follow the information given in the operation manual.

1.1.2 Pictograms

A Danger of electric shock!

Observe the safety notices for protecting the torque sensor model 8661.

7 of 74



burster

1.2 General safety instructions

The torque sensor model 8661 uses state-of-the-art engineering and is safe to operate. However, if the
torque sensor model 8661 is not used or operated as intended, it may present a hazard.

Danger of electric shock!
The following instructions must be followed to prevent electric shock and
injuries:

¢ In order to achieve high measuring characteristic value, the torque
sensor model 8661 is not designed with the usual safety factors (2...20)
for machine designs. For applicable overload factors, see the technical
data (data sheet).

e Observe accident prevention regulations, including for accessories used.
e Use torque sensor model 8661 only in non-safety-critical applications.

e Only use torque sensor model 8661 outside of potentially explosive
areas (Ex protected areas).

NOTICE

The following points must be observed to prevent injuries and damage to property:

e The limits for permissible mechanical, thermal and electrical loads are shown in the data
sheet. These limits must not be exceeded. Take these limits into account when planning
the measuring arrangement, and during installation (preferably with the display for the
torque connected) and operation.

¢ Impacts and shocks may damage the torque sensor model 8661 (e.qg. if it is dropped).
Exercise the necessary care when transporting and fitting the sensor.

e Torque peaks in excess of the permissible overload may destroy the torsion shaft. Make
sure that such peaks do not occur, or ensure that they are absorbed.
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2 Introduction

IMPORTANT: Read the operation manual carefully before using the equipment, and keep for future
reference.

2.1 Intended use

The torque sensor model 8661 measures static and dynamic torques on rotating or stationary machine
parts in either direction of rotation. You have the option of measuring rotational speed or angular
displacement. The respective upper range value is shown on the type plate. The USB version of the 8661
torque sensor model 8661 transmits all measurement signals via USB.

Both the low mass of the torque sensor model 8661 and its high torsional rigidity are an advantage when
measuring dynamic torques. However, you need to pay attention to the torsion spring constant and the
sensor’s cut-off frequency with such measurements. You can find both of these in the data sheet. For
more information on estimating the resonant frequency and measuring dynamic torques see chapter 3.4
“Dynamic torques” on page 16.

The torque sensor model 8661 is maintenance-free thanks to its contactless transmission of the
measurement signal. The electrical measurement signals can be transmitted to remote measuring
stations where they can be displayed, recorded, processed and used for control and regulation tasks.

Use the torque sensor model 8661 only for measuring torque and rotational speed or angular
displacement.

Do not use the torque sensor model 8661 in safety-critical applications.

The torque sensor model 8661 is not intended for use as a safety device.

2.2 Customer service

2.21 Customer service department

If you need to ask about repairs, please telephone our Service department on +49-7224-645-53.

Please have the serial number to hand. The serial number is essential to establishing the definite
technical status of the torque sensor model 8661 and providing help quickly. You will find the serial
number on the type plate of the torque sensor model 8661.

2.2.2 Contact person

If you have any questions relating to the torque sensor model 8661, please contact your representative or
go directly to burster prazisionsmesstechnik gmbh & co. kg.

Headquarters

burster praezisionsmesstechnik gmbh & co kg
Talstr. 1-5

76593 Gernsbach

Germany

Tel: +49-7224-645-0
Fax: +49-7224-645-88
Email: info@burster.com
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2.3 Environmental conditions

e Avoid radiant heat or cooling from one side.
e Protect the torque sensor model 8661 from moisture.

e The torque sensor model 8661 is not resistant to the effects of chemicals. Do not use the
torque sensor model 8661 in a corrosive environment.

o Keep the bearings and connectors free of dust, dirt and other foreign matter.

2.3.1 Storage conditions

Use clean packaging to package the torque sensor model 8661. The torque sensor model 8661 must be
stored under the following conditions:

o Dry atmosphere
¢ No condensation

e Temperature between +0 °C and +60 °C

2.3.2 Cleaning

Electric shock hazard!
Disconnect the torque sensor model 8661 from the electrical supply before cleaning.

Disconnect the torque sensor model 8661 from the power supply and use a dry cloth to clean it.

Do not use strong cleaning agents as these may damage the torque sensor model 8661.
Use a dry cloth to clean the device.

Ensure that the shaft and mating parts are completely clean and have no traces of
lubricants at the time of fitting. Use a solvent such as acetone to clean the shafts before
fitting. Make sure there is no foreign matter on the shafts at fitting.

' Do not immerse the torque sensor model 8661 in water or hold it under running water.

2.4 Personnel

Personnel must be familiar with the relevant regulations. They must follow these regulations. Only trained
personnel who are familiar with the applicable safety regulations are permitted to operate the torque
sensor model 8661.
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2.5 Scope of delivery

e Torque sensor model 8661
e Mating connector

e Operation manual

e Data sheet

e Optional: USB cable

2.6 Unpacking

Electric shock hazard!

Never connect up the torque sensor model 8661 if it shows signs of damage incurred
in transit. Only ever use the torque sensor model 8661 under the conditions specified
in this operation manual.

Inspect the torque sensor model 8661 carefully for damage. If you suspect that the torque sensor model
8661 has been damaged during shipping, notify the delivery company within 72 hours.

The packaging should be retained for examination by a representative of the manufacturer and/or the
delivery company.

The torque sensor model 8661 must be shipped only in its original packaging or in packaging capable of
providing an equivalent degree of protection.

2.7 Warranty

burster praezisionsmesstechnik gmbh & co kg provides a manufacturer's warranty for a period of 24
months after delivery.

Any repairs required during this time will be made without charge. This does not include damage arising
from improper use.

Please note the following when sending the torque sensor model 8661 in for repair:

e If there is a problem with the torque sensor model 8661, please attach a note to the sensor
case summarizing the fault.

e Technical specifications subject to change at any time without notice. We also state
explicitly that we do not accept liability for consequential damage.

e The torque sensor model 8661 must always be dispatched in suitable packaging.
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2.8 Conversions and modifications

Note: If you open or dismantle the torque sensor model 8661 during the warranty period, this will void
the warranty immediately.

The torque sensor model 8661 does not contain any parts that are intended to be serviced by the user.
Only the manufacturer's own qualified personnel are permitted to open the torque sensor model 8661.

It is forbidden to make any modification to the torque sensor model 8661 without our written permission.
We cannot accept liability in the event of such action.

Our recommendations

o Check the bearings at least once a year to see that they still move freely.

e Replace the special low-friction bearings after a maximum of 20.000 hours of operation. In
continuous operation at high speeds it may be necessary to replace the bearings sooner.

e Check cables and connectors annually.

e |tis up to you as the user to determine the recalibration interval. We recommend that you
check/recalibrate the torque sensor model 8661 after no longer than 12 months. Further
details are given in chapter 10 “Calibration and adjustment” on page 70.
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2.9 Definitions

Test side

The test side is that end of the shaft at which you apply the torque being measured to the torque sensor
model 8661.

This side normally has the smallest moment of inertia. Torque sensors model 8661 with measuring
ranges up to 2 Nm have a smaller and therefore lower-friction ball bearing fitted at this end.

You will see these markings on the measurement end of the torque sensor model 8661:

Diagram 1: Test side

Drive side

The drive side is the opposite end to the measurement end. The torque sensor model 8661 is also
mechanically connected at this side.

This side normally has the larger moment of inertia.

You will see these markings on the drive side of the torque sensor model 8661:

Diagram 2: Drive side

The torque direction

A torque is clockwise (clockwise torque) if the torque is exerted clockwise when looking at the
measurement end. In this case you will get a positive electrical signal at the torque sensor model 8661

output.

Shaft end

Diagram 3: Torque, clockwise (looking at the test side)
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You can use the torque sensor model 8661 to measure both clockwise and counterclockwise torques. If
the torque is exerted in an anticlockwise direction (looking at the measurement end), you will get a
negative signal at the output.

Shaft end

Diagram 4: Torque, anticlockwise (looking at measurement end)

Sign convention for measuring angular displacement
If the sensor shaft rotates clockwise (looking at the drive end), channel A leads channel B by 90°.

If the sensor shaft rotates anticlockwise (looking at the drive end), channel B leads channel A by 90°.

Static and quasi-static torques

Static and quasi-static torques change their value only slowly or not at all. As long as they are below the
rated torque, these torques can take any value.

Dynamic torques

A dynamic torque changes very rapidly and can even oscillate. In this case the frequency of the torque
must remain well below the resonant frequency of the mechanical structure as a whole.

We recommend that you only measure dynamic torques, if they reach a maximum 70% of the rated
torque. The characteristics of your signal analysis and control systems must be taken into account during
dynamic testing.

When measuring dynamic torques, take the characteristics of your measuring amplifier into account.

For more information on estimating the resonant frequency and measuring dynamic torques, see chapter
3.4 “Dynamic torques” on page 16.
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3 Device design and general information

Specifications as full dimensions, mass and power depend on the version of the torque sensor model
8661. Please refer to the data sheet for specifications.

3.1 Mechanical design

Optoencoder

LED (optjonal)

Terminal box
External power supply

Case

Torsion bar

. Encoder disk
Strain gauges

(optional)
Diagram 5: Design principle
The torque sensor model 8661 essentially consists of three elements:
e Measuring shaft
e Electronics box
e Sensor unit

The measuring shaft is composed of torsion bar, strain gauges, instrumentation amplifier and power and
signal transmission components. If the torque sensor model 8661 is fitted with the rotational speed or
angular displacement option, an incremental encoder disk is also fitted for measuring rotational speed or
angular displacement (see chapter 9.1 “Angle / speed measurement” on page 65).

Diagram 6: Shaft from a torque sensor model 8661 with rotational speed and angle measurement

Apart from containing the stator electronics, the electronics box also includes an electrical connecting
plug and a socket for an external supply. The sensor unit houses the rotor and two grooved ball bearings.
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3.2 Principle of operation

Torque deforms the torsion shaft and, as it does so, also elastically and reversibly elongates the strain
gauges mounted on the shaft. The electrical resistance of these strain gauges changes proportionally to
their elongation.

The torque sensor model 8661 has a total of four strain gauges. These are arranged as a Wheatstone
bridge circuit and are supplied with a DC voltage by the electronics. The output voltage from the strain
gauges changes in direct proportion to the measured torque. This voltage is amplified before being
digitized by an analog/digital converter.

A 16-bit microprocessor processes these digital signals, encodes them and relays them to infrared LEDs,
which send the signals to the stator as a serial light signal.

The stator receives this light signal and converts it back into electrical pulses before sending it to another
microprocessor. This microprocessor controls a digital/analog converter which generates an analog
voltage again (16-bit resolution). This analog voltage is the sensor’'s measurement signal. It is also
proportional to the measured torque.

3.3 Static and quasi-static torques

Static and quasi-static torques change their value only slowly or not at all. As long as they are below the
rated torque, these torques can take any value.

3.4 Dynamic torques

Resonance hazard!

Operating the torque sensor model 8661 or the entire test setup close to its resonant
frequency will result in permanent damage. Keep the torque frequency well below the
resonant frequency of the mechanical test setup. Limit the peak-to-peak torque variation
to 70 % of the rated torque.

Note: A calibration carried out for static torques is also valid for measuring dynamic torques, although
you must take into account the characteristics of the instrumentation amplifier you are using.
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Determination of the resonant frequency

The resonant frequency of the entire test setup is related to the sensor’s spring constant “c” and to the
two moments of inertia “J1” and “J2”, each with the connected molding body.

%

fo:

J1:
J2:

C:

1.
2.7

1 1
CI+J—

J

2

Resonant frequency in Hz

Moment of inertia 1 in kg - m* C

J

2

Moment of inertia 2 in kg - m*

Spring constant in Nm / rad

Diagram 7:

Resonant frequency model

The Holzer-Tolle method is another way to determine the resonant frequency.

3.5 Interference

Possible sources of interference:

e Temperature change
e Temperature gradient
e Vibration

e Spurious forces

e EMC

e Electrical interference

e Magnetic interference

e Angular, axial or radial misalignment (also see chapter 4.1 ,Preparing for installation“ on

page 18).

IMPORTANT: Take suitable measures to counter these sources of interference because otherwise they

may cause an incorrect measurement result.
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4 Installation

4.1 Preparing for installation

Run-in period

Before fitting the torque sensor model 8661 for the first time, we recommend turning the sensor by hand
through several revolutions. This may be needed in order to distribute the lubricant evenly around the
roller bearings of the torque sensor model 8661.

Shafts

We recommend an H7/j6 shaft fit to ensure correct assembly and good torque transfer.

Mounting surfaces

The mounting surfaces for the torque sensor model 8661 or for the optional mounting block must be free
of lubricants, particles or burrs.

Couplings and misalignments

Even if you align the torque sensor model 8661 precisely, there will always be a minimum misalignment
between the shafts. Therefore, when fitting the torque sensor model 8661, always use balanced
couplings that allow misalignment correction.

IMPORTANT: Before fitting the coupling, check its maximum rated speed.

We recommend using torsionally rigid multi-disk or bellows couplings for correcting misalignments.
Always use the full specified clamping length of the coupling.

Different kinds of misalignments

e f——

Diagram 8: Angular misalignment
Diagram 9: Axial misalignment, e.g. due to thermal expansion

G el

Diagram 10:  Radial misalignment

Both angular and axial misalignments can be corrected using “half-couplings”. Full couplings are needed,
however, to correct any radial misalignment. To find suitable couplings refer to the datasheet 8690 visit
www.burster.com.
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4.2 Mechanical installation

4.2.1 Installation using mounting block

Avoid excessive torques, bending moments or axial forces!

Excessive torques, bending moments or axial forces may damage the torque sensor
model 8661. Connect the electrical cable to the torque sensor model 8661 during fitting
and monitor the measurement signal. This signal must remain within the permitted
range.

Support the torque sensor model 8661 during fitting to make sure it does not drop, and
do not resort to hammering to aid installation.

We recommend fitting the torque sensor model 8661 with an associated mounting block, model number

8661-Z00X. Mounting blocks have the advantage of an extra locating pin to help align the torque sensor

model 8661 easily. If the torque sensor model 8661 needs to be removed temporarily from the setup, the
mounting block avoids any time-consuming realignment when it is refitted.

In this case you will need to fit balanced full couplings at both shaft ends.
For suitable mounting blocks, see data sheet 8661. You'll find suitable couplings on datasheet 8690.

coupling torque sensor mounting block

coupling

o

Diagram 11:  Schematic measuring arrangement, fitted with a mounting block
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Mounting instructions

=59
Mhis is how it works

1.

Clean and de-burr the shafts and hubs and any other contact and mounting surfaces
on your components. At time of fitting, there must be no foreign matter, burrs or
lubricants on these components.

Fit the torque sensor model 8661 on the mounting block. Use the locating pin to centre
the torque sensor model 8661 on the mounting block then screw-fasten the sensor to
the block.

First roughly align the mounting block. Initially only loosely tighten the assembly bolts
on the mounting block.

Fit the full couplings on the shaft ends of the torque sensor model 8661. Always use
the entire clamping length of these couplings. If possible, fit the torque sensor model
8661 starting from the test side. Initially only loosely tighten the fixing screws on the

couplings.

Now align the mounting block precisely. This avoids any unnecessarily high reaction
forces, while also reducing the load on the coupling and any spurious forces acting on
the torque sensor model 8661. At low rotational speeds (< 2000 min'1), it is usually
sufficient to align the coupling using a straight edge in two perpendicular planes.
However, we recommend using a dial gauge or laser to align the coupling and shaft
ends.

Once you have fitted all shafts into the coupling hubs and correctly aligned all parts,
tighten the fixing bolts on the mounting block.

IMPORTANT: Make sure you do not move the mounting block when tightening.

7.
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Tighten each coupling to hold the shaft firmly, making sure you observe the following
requirements:

a. Start on the side that is easier to turn. Usually this will be the measurement
side.

b. Do not exceed the permitted torques. Use a torque wrench.
c. Hold screws from the other end when tightening.

d. Be aware of the maximum forces that you apply. The resultant torques must
lie below the rated torque of the torque sensor model 8661. The relevant
values are listed in the data sheet.
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4.2.2 Free-floating installation

' Beware of vibrations!

. Operating the overall system close to its natural resonance frequencies will result in
permanent damage on the torque sensor model 8661. Make sure, that no resonance
occurs throughout the entire speed range.

The torque sensor model 8661 is positioned between two balanced half-couplings. Installed in this way,
the torque sensor model 8661 and the two half-couplings form a full coupling. Hence it helps to
compensate for the inevitable axial offset between the mechanical connections.

Excessive torques, bending moments or axial forces may damage the torque sensor
model 8661. Connect the electrical cable to the torque sensor model 8661 during fitting
and monitor the measurement signal. This signal must remain within the permitted
range.

Support the torque sensor model 8661 during fitting to make sure it does not drop, and
do not resort to hammering to aid installation.

' Avoid excessive torques, bending moments or axial forces!

half-coupling torque sensor

load half-coupling drive

Diagram 12:  Schematic measuring arrangement with free-floating installation
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Mounting instructions

O,
Mhis is how it
1.
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works

Clean and de-burr the shafts and hubs and any other contact and mounting surfaces
on your components. At time of fitting, there must be no foreign matter, burrs or
lubricants on these components.

Fit the half-couplings on the shaft ends of the torque sensor model 8661. Always use
the entire clamping length of these couplings. If possible, fit the sensor starting from
the test side. Initially only loosely tighten the fixing screws on the couplings.

Fit the torque sensor model 8661 onto the shafts of the torque apparatus without
tightening the couplings at this stage. Always hold the torque sensor model 8661 firmly
in your hand to avoid any inadmissible bending moments on the sensor shaft!

Align the torque sensor model 8661 precisely. This avoids any unnecessarily high
reaction forces, while also reducing the load on the coupling and any spurious forces
acting on the torque sensor model 8661. At low rotational speeds (< 2000 min™), it is
usually sufficient to align the coupling using a straight edge in two perpendicular
planes. However, we recommend using a dial gauge or laser to align the coupling and
shaft ends.

Once you have fitted all the shafts in the coupling hubs and correctly aligned all parts,
tighten each coupling to hold the shaft firmly, making sure you observe the following
requirements:

a. Start on the side that is easier to turn. Usually this will be the measurement
side.

b. Do not exceed the permitted torques. Use a torque wrench.
Hold screws from the other end when tightening.

d. Be aware of the maximum forces that you apply. The resultant torques must
lie below the rated torque of the torque sensor model 8661. The relevant
values are listed in the data sheet.

e. Make sure you support the torque sensor model 8661 against reaction
moments, which may otherwise cause the sensor to rotate. It is not admissible
to use the cable connection for this purpose.
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5 Torque sensor model 8661 with analog

connection
5.1 Electrical connection

5.1.1 Power supply

The operating voltage is supplied to the standard model of the torque sensor model 8661 via the
connecting plug. Alternatively, it is also possible to provide an external supply via the socket.

' Never connect power via both connections simultaneously.

. If the evaluation device were to supply by 15 VDC to the 12-pin built-in plug at the same
time as the connected mains adapter supplied 24 V to the jack socket — which shouldn’t
happen — this could destroy the evaluation device.

5.1.2 Connector pin assignments (standard sensor, 1 range)

12-pin plug

Function

Not used

Angular displacement,
channel B (option)

Torque, voltage output

Torque, output ground

Sensor supply/angle of rotation, ground

Sensor supply, voltage

Angular displacement,
channel A (option)

Not used

Sensor supply, ground

Control input

Diagram 13:  View of the plug

Not used

S| r X<« T o Mmool ® >

Not used

23 of 74




burster

5.1.3 The connections in detail

Voltage output for torque
This consists of an operational amplifier with a downstream low pass filter.

500 Q

Diagram 14:  Voltage output for torque

The connected evaluation circuit should be high impedance (> 10 MQ). The reference is the potential
separated torque output ground. You can connect this to the supply ground on the evaluation device.

TTL output for rotational speed / angular displacement

Both channels are designed the same way. A TTL signal is available directly, without additional external
circuitry. The reference here is the supply ground. You can connect this to the torque output ground on
the evaluation device.

Note: In conjunction with the internal pull-up resistor, the cable capacitances form a low-pass filter.
You should therefore use the shortest possible, high quality, low capacitance cable for
maximum transmission quality.

Open collector output for rotational speed and angular measurement

Danger of excessive heating!

When connected to a voltage source, the torque sensor model 8661 overheats.
This overheating will permanently damage the torque sensor model 8661.
Always use a pull-up resistor in the voltage source connection.

Note:  The PLC input is designed for positive logic. It is not suitable for American PLCs.
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Here the external voltage is superimposed on the internal voltage source. As a result, for example, you
can connect the torque sensor model 8661 directly to a PLC input with positive logic (not for American
PLCs). Using the same connection method you can reduce problems with transmission quality with longer
cables.

Note: Pay attention to the maximum current and voltage values. The external pull-up resistor
dissipates a considerable amount of power.

Guide value 12V /1 kQ (0.5 W).

max. 30 V

Repul-up
external

2 kO max. 30 mA

53V ]

— Uext

sensor internal external

——— - —

Diagram 15:  Open collector output

TTL output on 3.3 V or other logic

The diagram shows adaptation for 3.3 V logic. For other logic levels, appropriate Zener diodes need to be
used.

SV TTL 3V

|

2 kQ |
53V ]

|

I

sensor internal external

Diagram 16:  Resistance 10 kQ, Zener diode 3.3 V
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' Danger of excessive heating!

. When connected to a voltage source, the torque sensor model 8661 overheats.
This overheating will permanently damage the torque sensor model 8661.
Always use a pull-up resistor in the voltage source connection.

Depending on the cable type, cable cross-section, cable length and frequency, you may need to select a
somewhat smaller pull-up resistor.

Pay attention to the maximum current and voltage values, and to the fact that considerable power is
dissipated at the pull-up resistor and Zener diode.

53V | 12V
|
|
2k0 | 820 O oko
!Lmax. 30 mA GHCMOS L)
N\ | Oszilloscope CMOS
L ;
. 74 HC 04
|
internal | external

Diagram 17:  Longer transmission paths

5.1.4 Running cables

Electrical and magnetic fields can often be picked up by the test leads, causing interference. Such
interference mainly stems from power cables running parallel to the test leads, but can also be caused by
contactors, thyristor controllers, variable frequency drives and electric motors in the vicinity. Ensure these
are a sufficient distance away and route test leads through a grounded steel pipe if necessary.

Galvanic interference can also occur, particularly if the measurement chain is grounded at multiple points
creating differences in electrical potential. These ground loop currents can be avoided by either
disconnecting the double grounding or bypassing it by running a particularly low-resistance ground cable
(6-10 mm?) parallel to the test lead.
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The main points to remember are:
e The torque sensor model 8661 must be grounded via its assembly bolts.
¢ Run the cable loosely and with enough play in the cable to allow for any movement.
¢ Avoid any tension on the connecting plug.

¢ Avoid excessive lengths. If that is not possible, snake the cable. This will reduce the
effective induction area.

cable
Diagram 18:  Layout of a cable with excess length

e Locate the torque sensor model 8661, cable and measuring instrument outside the field of
high-energy equipment. These include transformers, motors, contactors, frequency
converters and so forth. Otherwise the electromagnetic fields from such equipment will act
with their full effect on the measuring chain, causing incorrect measurements.

e Lay the measuring lines separately from high-power cables. If the measuring lines are laid
parallel to such cables, interference will be coupled in inductively and capacitively.

Note: In some cases it is helpful to pull an extra shield as additional protection over the measuring
cable, or to lay the cable in a metal tube or pipe, which must be grounded.

5.1.5 Extension cables

¢ Always use shielded, low-capacitance cables.

e We recommend using cables supplied by burster prazisionsmesstechnik gmbh & co. kg.
These cables meet the requirements.

e For extension cables, make sure that the connection is flawless with good insulation.
e Make sure that cable cross-section is sufficient.

Note: If you use extension cables it is not necessary to recalibrate the torque sensor model 8661.
However, you will need to adjust the entire measuring chain.

IMPORTANT: If a burster cable of type 99540-000F-05200XX is ordered with the sensor, a ceramic
capacitor is supplied with the cable. This ceramic capacitor is needed only with torque
sensors that include the angle/speed measurement option. The effect of the ceramic
capacitor is to suppress potential cross-talk from the angular displacement/rotational speed
output to the torque output. Connect the ceramic capacitor between the torque output and
torque GND.

27 of 74



burster

5.2 Measurement

5.2.1 Switching on

Y

{ /% This is how it works

Apply the operating voltage to the torque sensor model 8661.

Some models of the torque sensor model 8661 go through a self-test mode lasting 4
seconds after power-up. Once the self-test has finished, all the LEDs light up solidly
for about 1 s.

As soon as they go dark again, the torque sensor model 8661 switches into its normal
operating state. It is now ready for use.

5.2.2 Status display (standard sensor, 1 range)

Status display Cause / meaning

Green LED flashes Torque is less than 5 % of the rated torque.

Green LED lit Torque is between 5 % and 90 % of the rated torque.

Yellow LED lit Torque is between 90 % and 100 % of the rated torque.

Red LED flashes Overload! Torque is between 100 % and 150 % of the rated torque.

Red LED lit Overload! Torque is greater than 150 % of the rated torque.
Fault! Please contact us.

LEDs flash: green-yellow-red | (In addition to the LEDs you can measure an alternating signal at the output:
5Hz,0and 10 V.)

5.2.3 Speed limits

Excessive speeds will damage the torque sensor model 8661!

Excessive forces arise above the maximum speed.

Always operate the torque sensor model 8661 below the maximum speed (see data
sheet).

5.2.4 Check function

When a voltage Ubis applied to the test input, the torque sensor model 8661 outputs a signal of exactly
10.000 V at the analog output.
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6 USB version of the torque sensor model 8661

6.1 Electrical connection

The USB socket on the torque sensor model 8661 is fitted in the factory with a protective dust cap. Before
putting the torque sensor model 8661 into use, this cap must be levered off with a suitable tool without
being damaged. It does not need cutting off.

=
{ js This is how it works

1. Carefully release the protective cap using a pointed tool.

3. Take the cap off the USB socket.

4.

Connect the torque sensor model 8661 to a computer by a USB cable.

It is essential that you follow the guidance given in chapter 6.1.1 “Power supply” on
page 30.

7. Some models of the torque sensor model 8661 go through a self-test mode lasting 4
seconds after power-up. Once the self-test has finished, all the LEDs light up solidly
for about 1 s.

8. As soon as they go dark again, the torque sensor model 8661 switches into its normal
operating state. It is now ready for use.
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6.1.1 Power supply

After the torque sensor model 8661 is connected to the USB port, the sensor identifies itself as a “high
power device”. In this case the device draws 495 mA from the USB port. Usually this is not a problem for
desktop PCs.

For laptops, however, several USB ports may share one power supply that is additionally loaded by other
connected USB devices (mouse etc.). Therefore under some circumstances the torque sensor model
8661 may be supplied with too little power and cannot register its presence. In this case, you need to
connect the torque sensor model 8661 to the laptop via an active USB hub.

Note:  Actual power consumption is typically: P=5V * 0.35 A =1.75 VA

6.1.2 USB 2.0 pin assignment

The USB interface complies with the USB 2.0 standard and the pin assignment is as usual. The built-in
connector on the torque sensor model 8661 is a “mini B USB” plug.

Pin Name

1 +5V b 6.80 —

2 Data - A
3.00

3 Data + Y

4 ID (not used)

5 GND Diagram 19:  Mini B USB [mm]

The connector fitted on the supplied cable is a “type A USB” plug.

Pin Name

1 +5V -— 1200 ———

2 Data -

3 Data + [ .., 4 .50
4 GND

Diagram 20: A USB [mm]
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6.1.3 Ground connection

The common ground connection “Digital Ground GND” is shared by:
e USB plug casing
e Shield
e Sensor housing

e Protective earth.

8661 5V
max. 2 W
torque
a micro- - —
processor
5V output USB
o
\v 7
voltage-
speed transformer
angular
displacement
opto encoder
with
encoder disc
O
4
Notice: The case has to be I
connected to protective earth -

Diagram 21:  Ground connection

6.1.4 Wiring

The main points to remember are:
e The torque sensor model 8661 must be grounded via its assembly bolts.

e The USB cable length should not exceed 2 m. For longer cables it may be necessary to
connect an active USB hub in the cable link to avoid losing the USB connection.
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7 Software DigiVision

The DigiVision configuration and analysis software is needed in order to be able to use the USB version
of the torque sensor model 8661. A basic version of DigiVision, product number 8661-P001, is supplied
with the USB version of the torque sensor model 8661. Advanced measurement functions for particular
test requirements are available as a software upgrade (see chapter 8.3 “Software version & licensing” on
page 61).

DigiVision lets you display and record measurement data from up to 32 measurement channels (only for
software version 8661-P200). DigiVision can also be used to configure a wealth of parameters for the
USB version of the torque sensor model 8661.

7.1 Device list / device detection

The device list in DigiVision lets you manage the sensors on the computer. In order to use DigiVision, you
must enter a valid licence key when you first run the software. For further details please refer to chapter
8.3.4 “Licensing” on page 64.

If the torque sensor model 8661 has been used before with DigiVision on your computer, the device is
normally detected automatically.

Otherwise you may need to add the torque sensor model 8661 to the device list. If the torque sensor
model 8661 is not displayed, run the device detection process.

A
{ /% This is how it works

1. Open DigiVision.

2. Go to ,File“ > ,Find devices..." .

————
v [
File | Edit Measure Special ?
Create new device parameters (offline)... Ctrl+N
r Station name Mode ‘

Import parameters from file (effling)... Cul-0

Import parameters from device (onling)...

Download (device -> backup file) Ctrl+D

Upload (backup file -> device) CirleU

Download all listed devices into a backup file for each device

Upload from a backup file te all listed devices

Print parameters »

Find devices...

Device list 3

Close Ctrl+Q

Device configuration
Backup
Print reports:
Measure
| @ Properties Parmmeterization Dowrload Find

I ‘ 4 port(s) - with a total of 1 device(s) in the device list. Logged on as: MasterName (Master) .: I
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3. As soon as the torque sensor model 8661 is detected, it appears under its port.
b [ Y- - = ]

. —

File Edit Measure Special 7

[ Settings ] Type Address Serial number Station name Mode ‘
COM3 USE Serial Port (COM3) 5
115200, & data bits - 1 stop bt - o parity aaid i
Prefsrences
' 8661 0 SN_280670 Sensor 8661
Find devicss
COM1 Kommunikationsanschiuss (COM1)
o [ Parameters | 115200, 8 data bits - 2 stop bits o party [ [ ena ]
Station properties COM2 Kommunikationsanschluss (COM2) [ai J[_rna ]
Parameters 115200, & data bits - 2 stop bits -no party [ eaa J[ |

| 3 port(s) - with a total of 1 device(s) in the device list. Logged on as: MasterName (Master) .||

7.2 Device settings

You can access the “Device settings” menu from the DigiVision device list.

3
{ /% This is how it works

1. Open the device list in DigiVision.

2. Select the torque sensor model 8661 and click “Parameterization”.

M Digivision [E=8EcR 5|

File Edit Measure Special 7

setrgs || Tyoe Address Serial number Station name Mode |
e cotors COME2 U5 S o €O (o I
IESETLEET l l Foizes ] 115200, 8 data bits - 2 stop bits - no parity m
Backup
8661 0 SN_425800 Torque Gearbox
Print reports

Measure ] l Parameters ]

3

E\:?ﬁﬁ 8 data bits - 2 stop bits - no parity
ot me::mem 152000 a2 50 o ropaty

mode..
gneonse, | [Parames | 00T dtabi 2 sop e ropaty
00,5 el e 2 o e by

ropetes | Formettomten | | Gowrens ][ ea ][ Tem

|6 port(s) - with a total of 1 device(s) in the device list. Logged on as: Masterhame (Master] .

3. You can now configure the sensor-specific settings.
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7.21 Settings

In the “Settings” tab you can specify the dimensional units and conversion factors to be used for the
relevant measurement channels. It is worth choosing sensible units that suit the measurement variables,
because otherwise errors may appear in the measured value display.

If the torque sensor model 8661 includes the speed/angle measurement option, you can switch between
these two forms of measurement in this menu.

If the torque sensor model 8661 is the optional dual-range version, you can also select here the
measurement range you require. Chapter 9.2 “Dual-range sensor” on page 67 contains further
information on dual-range sensors.

. Device settings 8661 @
Settings | Limits I Properties
Angle mode @
Averaging Gate time (2,5 ms/average)
Speed mode (@] 0 = oms
Channels
Decimal places Unit Conversation factor
Torque 0.0000 - MNm - 1
Speed 0 1/min 1
Power 0 mi 1
Multiregion sensor
Range small 1/10 ~
[ Save ] [ Transfer ] [ Cancel J
Unchanged. | Online from a device. | Online

Diagram 22:  Settings
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7.2.2 Limits

The “Limits” tab is where you can set the torque sensor model 8661 limits you require. Select the level for
the limit, the channel reference for this limit and whether you wish to monitor the measurement signal for
2 o0rs.

. Device settings 8661 @
Settings | Limits | Properties
Setpoints
Setpoint Channel reference Mode
100005 [Torque v o ]
2,0000 5 [Torque V] [cFF ']
3,0000 |2 [Torque '] [cFF ']
4,0000 |2 [Torque v] [nf’F VI

[ Save ] [ Transfer I [ Cancel ]

Unchanged. | Online from a device. ‘ Online

Diagram 23:  Limits

7.2.3 Properties

The “Properties” tab contains information about the torque sensor model 8661 being used. This is where
you can find the software version, device type, serial number, device option and calibration date. You can
also add comments for documentation purposes.

' Device settings 8661 @

Settings | Limits | Properties

Properties of device parameters

Present source: Online from a device.

Criginal source: Online from a device.

Created on: 08.02,16 16:05:54

Device properties
Device name Serial number
Torque Gearbox SN_411854
Software version Calbration date
STAT_V201200 / ROT_V201001 29.08.14
Unit type Option
8661-5001-¥1210 1/10 Multi channel

Description of device parameters {only for documentation)

Comment for Documentation

Save ] [ Transfer ] [ Cancel ]

Unchanged. | Online from a device, | Online

Diagram 24:  Properties
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7.3 Properties, measurement rate etc.

You can use the “Properties” button to make additional general settings. For instance you can set here
the measurement rate for the torque sensor model 8661.

3
{ /% This is how it works

1. Open the device list in DigiVision.

2. Select the torque sensor model 8661 and click “Properties”.
M Digivision [===]

File Edit Measure Special ?

Settings ] Tvpe Address Serial number Station name Mode ‘
COM9 USB Serial Port (COM9) [ ] =
Devee corfiguation | | [ parameters | 115200, 8 data bits - 2 stop bits - no party =

Backup
8661 0 SN_411854 Torque Gearbox
Print reports

LI ) [ parameters_| %.)5;‘0:?] 8 data bits - 2 stop bits -no party
= [ AT —
Find and = [ Parameters | %ﬁm‘::; %;mﬂ:‘f:m"fg NMEA 9205 Add Find

T |0 [ Downosd [ Fnd  J[ Tes

|5 pert(s] - with a total of 1 device(s) in the device lst. Logged on as: MasterMame (Master] :

3. You can now configure additional general settings.

7.3.1 General information

You can use the “Properties” button to make additional general settings. For instance you can set here
the station name for the torque sensor model 8661.

Ml Properties for ‘Station Torque Gearbox' Type ‘861" (SN_411854) =]

General information | Measurement mode

dentication

Station name Torque Gearbox
Calibration date 29.08.14
Software version 8661-5001-V1210
Serial number SN_411854
Device version 286150011210

Communications option USB
Number of channels lulti channel

Diagram 25:  General information
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7.3.2 Selecting the measurement rate

Two different acquisition modes are available. Different measurement rates (sampling rates) can be
selected depending on the acquisition mode.

Normal

Measurement rates of between 0.1 and 20 measurements per second are possible here.

SPOM (Speed optimized POIling Mode)

Measurement rates of between 0.1 and 1000 measurements per second are possible here.

Angle display

The “Measurement mode” tab also lets you set how you want to display the (optional) angle reading: from

0 to 360° or continuously without limit.

-
. Properties for 'Station Sensor 8661' Type '8661' (SN_280670) — M
General information | Measurement mode

l Measurement-mode data acquisition |

8661 Optionen
| Acquisition mode [SPOM ']
il Measurements/s

Unit torque Einh_Dremo ) Manual @ From the device
i Einh_Dreza Manual (@ From the device
| Einh_Winkl Manual (@) From the device

Einh_Leist Manual @ From the device
I
o) [ ]

Diagram 26:  Selecting the measurement rate and acquisition mode
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7.4 Measurement-mode settings

In DigiVision, numerous different settings can be made for the measurements. You can access the “Basic
configuration” menu directly from the “Measurement mode” function.

3
{ /% This is how it works

1. Open the device list in DigiVision.

2. Select the torque sensor model 8661 and click ,Start measurement mode...“.
Ml igiviion EEE
File Edit Measure ?

Settings ]

Address Serial number Station name Mode

’ COMS3 USB Serial Port
Device corfgurion | | " parameters | 115200, 8 data bits - 2siop e o [ nag ][ And ]
Backup
3 SN_411854 Torque Gearbax
Print reports

Measre ]

COM3 -

15200, 8 dta bis - 2510 bt - party
COME Qualcomm Gobi 2000 HS-USB Diagnostics 5

| Porameters | 115200, 8 data bils - 2 stop bits -no pariy. [ aa [ Fnd |

Parameters ]

Start t
mode
coM7 -
REIEED 715200, & dts bits - 2 stop bis -r1o party Crae J[ o
= coms Gobi 2000 HS-USB NMEA 9205 5
Find and e [parameters | G o G B oty pad ]

[ Wscelancous | [ Propeties | [P izztion | [ Download  |[  Find ][ Tem

|'5 port(s) - with a total of 1 device(s) in the device list. | Logged on as: MasterName (Master) _:

3. Press the “Options” button. This opens the “Basic configuration” window.

. ===
Multi-channe! dispiay

q boc M 12 T T T T T
Measuras valus

10 F |

oz} 4

E] Max -- 05 E|
[&]mn - 04 El

024 9

0.0 + + + + + + +
0 2 4 5 8 10 12 1

s
Full screen | Channel view v | Zoom | Clear | Undo | Undo sl | Measured values 0 | Samplefs 0 | Err 0 | |

q bax - delta 1.2 T T T T T
Measuras valus
10T 4

oz} 4

E] Max -- 05 E|
[&]mn - 0e El

0z f Bl

0.0 + + + + + +
[ 2 4 6 8 10 12 14

B
Full screen | Channel view v | Zoom | Clear | Undo | Undo sl | Measured values 0 | Samplefs 0 | Err 0 | |

4 box -Inc 12 T T T T T
Maasured value

10 F k|

oz} 4

E] Max -- 05 E|
[&]mn - 0e El

024 9

0.0 + + + + + +
[ 2 4 6 8 10 12 14

B
Full screen | Channel view » | Zoom | Clear | Undo | Undo =l | Measured values 0 | Samples 0 | Err 0 | |

Start measurement [ options | Cancel ]
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7.4.1 Basic configuration

In the “Basic configuration” tab you can specify how many channels you wish to display. You can also
make various settings here for the display and presentation of the measurement curve.

Ml Measurement-mode settings @

Basic configuration | Channel settings | Trigger I Documertation I Mathematics

Measurement modes

@ Standard (@) Record single measurements
Display
@ Tohannel © 2chamel| | | © 2chamel—| @ 3ohamel[ | @ charmal [
. — . — e
© Gchannd[——| © Bchamel ——| © l6chemd | ©
—— = e ©

Superimpose measurement curves in one graph

1 2 3 4 5 6 7 8

Miscellaneous settings

X-axis label () System time @ Elapsed time () Mumber of measurements
Show units Shaw station name Show axis scale
Graph refresh time (5) Standard channel view
Visible time window (s) 15 =

Lines

Min-Max | Reference cursor | Limit 1 | Limit 2 | Limit 3 | Limit 4]
Line

Color Ml Thickness |1 |5 Display Type

Diagram 27:  Basic configuration

7.4.2 Channel settings

The “Channel settings” tab is where you can set specific parameters for each measurement channel.

Ml Measurement-mode settings (=]

Basic configuration | Channel settings | Trigger I Documentation I Mathematics
1 I 23

Device / Device channel

Station name  Torgue Gearbox (0 SN_411854)
Miscellaneous settings

Charnel view Graphic and values -

Zoom|Scale
@) Automatic ©) Manual Min |0,0000 . Max [0,0000

@ From the device

Limits / limit values

@) Manual AC;E I”;h"
_ Limit 1 Off 1,0000 o Col
@ Fromthedevice olor
Limit 2 off 2,0000 S coor M ||
Limit 3 off 3,0000 Hocor WM
Limit 4 off [4,0000 S ocor M | |
Line
Color [T Thidmess |1 5 Display Type
Symbol

Color [ Thickness |1 (5 Display [] Type

Diagram 28:  Channel settings
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The default setting is to adopt the parameters from the torque sensor model 8661, although you can also
make manual changes to any parameter. You can also define here the limits, measurement-curve colours
and the colours and shapes of the symbols that can be shown in the graphs. You make these settings
separately for each measurement channel.

7.4.3 Trigger

Measurement can also be stopped using a trigger with a suitable stop condition.

F ™
Ml Measurement-mode settings ﬂ

Messwiederholung nach Zeitintervall

[ |5 s
Corfiguration
@ Al channels () Channelrelated
All channels
Start-trigger setting
[ Trigger automatically after set time [7] Threshald value

Date / Time 28,06.2012 16:35:27 <= 0,00000

Stop-trigger setting
[ Number of meas. [ buration [ Threshold value
1 2 0,20 = <= 0,00000

Recording in a range

[ >=minvalue  [0,00000 : [ <=maxvalue  |0,00000

[ ok | [ Canesl || @ |

Diagram 29:  Trigger settings

Repeat measurement after time interval

You can use the “Repeat measurement after time interval” setting to specify a time interval after which a
repeat measurement shall take place following the end of a measurement process. You can configure the
settings to apply to all channels or each channel individually.

Start-trigger setting

Here you can define the start condition.

Stop-trigger setting

Here you can define the stop condition.

Recording in a range
You can use this setting to specify the range of values within which a measurement shall take place.
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7.4.4 Documentation

Various documentation settings are available here. For instance you can define various count settings,
which can be common to all channels or apply to specific channels. You can also enable/disable the
documentation setting.

r o
Ml Measurement-mode settings =5

| Basic configuration | Channel settings | Trigger |} Documentation

Configuration

@ Al channels (@ Channel+elated

All channels

[£] Enabled

Day counter

Running counter per batch
00000

00001

Diagram 30:  Documentation settings

7.5 Display
The measurement curves are displayed in a line graph separately for each measurement channel. The
measured values are plotted against measurement time in this graph.

You have various zoom and display options available to gain a better view. For instance you can
show/hide measurement channels.

Maximum and minimum values (Max, Min) are shown in the area to the left of the graph. You can reset
these values using the “R” buttons.

Ml Measurement mode o laml=]
Muftichannel display

TN
Massursd vae 00z

-0,0040 Nm 002
.

o
E]Mm -0,0349 002
:

a0

o s 10 12 14 16 1

Fulsereen | Channelview = | Zoom | Gear | Unde | Undi a | messured valus 1810 | Sampifs 101 | £ 0| |
" s

Messured vake

+0 1/min 00

(a] 0 =0

° H 0 2 18 6 18

Full screen | Channel vien = | Zoom | Char | Undo | Undo:l | Messured vaiues 1610 | Sampiefs 101 | Err ||

Pz

Measured vakue
10

+0 mw
0s
[ ] was +1 0s
[&]min =0 0s

0z

00 +
5 8 10 2 14 15 18

Full screen | Channel view - | Zoom | Glear | Undo | Undoall | Messured values 1810 | Sample/s m))\ eroll

Commme ] [ || o | o= (@
I [ [ -1

Diagram 31:  Display showing the measurement curves for torque, speed and mechanical power
(8661-P001)
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In the multi-channel software version 8661-P100, you can switch between different views.

&
This is how it works

1. Click on “full-screen” to get a larger view of the measurement curve. This enlarges the
individual graph to full-screen size during the measurement process.

M Mezsurement mode = [&Er=]
Wuki-channel dispiay
Moo

Measured vake
-0,0041 Nm

00s 1
(2] wa s10

002

LED

080

01

002

002

008

005

50 52 54 55 58 0 5 5

Normal | Channel view ~ | Zoom | Clear | Unde | Undo all | Measured valuss 6330 | Semplefs 100 | Err 0 ||

| | | ==L

2. Click on “Normal” to revert to the standard view.
Ml Measurement mode [=I=E=]

M 00s
Messured vabe 00z

-0,0042 Nm ooz

001

B Max +00258 %
201
[]mn vz 02

20
ETH
ET

Ed 100 102 108 105 108 1o

Fullscreen | Channel view - | Zoom | Gear | Undo | Undoall | Messured values 11070 | Sample/s 100 | Emr o ||
o sa

Messured vabos
+0 1/min w00+

[ we =0

£ 100 102 104 106 108 10

Fulscreen | Crannelview = | Zoom | Gear | Undo | Undo al | Messured vatuss 1197 | sampiefs 190 | & o |
-F 12

[

+0 mW

E]Mm +0 04

E 100 102 104 108 108 110

Fullsereen | Channelview = | Zoom | Gear | Undo | Unde a | Messured vaies 107 | sawpisfs 190 | & o |

I -1
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7.6 Start/ stop a measurement

To start a DigiVision measurement based on a connected torque sensor model 8661 or another USB
device, follow the steps below:

3
{ & This is how it works

1. Select the torque sensor model 8661 from the device list and click “Start measurement

mode...” under “Measure” in the left-hand menu bar.
Ml Digivision [EI=]=]

File Edit Measure Special 7

Settings || ruce Address Serial number Station name Mode |
= —— COM3 USB Serial Port (COM3)
| Device conigution | | [ Parameters 115200, & data bis - 2 stop bis -no party [ead J[ )
Backup
8661 0 SN_411854 Torque Gearbox
Print reports
il CcoM3
bl [porameters | 500 50ne bits - 2 stop bits -no party.

» COMS Qualcomm Gobi 2000 HS-USB Diagnostics
Start [[Porameters | G200 ama s 2aop bts-re party [ J[ Fng |

mode.

coM7
=T [Cperameters | TR0 5 o bts B e [ aad J[ e ]
Find and mansge COMS Qualcomm Gobi 2000 HS-USB NMEA 9205
== [(parameters | GO0 Gt 5 Ct e [ hag J[ Fna |

[ isolercons | [ Properties | | | [ Download | [ Fin J[ Test

| 5 port(s) - with a total of 1 device(s) in the device lst. Logged on as: MasterMame (Master) .:

2. Click “Start measurement” or press [F5].
M Measurement mode [ [@]=]

Mutti-channel display

M2 T T T T T T T

Measured vakuz
1.0 F 9

0s 1 9

W ool ,
e ool ]

02t E

00 L L ' ' L '
0 H 4 6 8 10 12 14

s
Full screen | Channel view = | Zoom | Clear | Unda | Undo all | Measured values 0 | Sample/s 0 | 0| |

ba -n 12 T T T T T T T
Mezsured valus
10 & B

08 1 E

[&]wax - oet ]
[ ]win - 04t E

02

oq + + + + + + +
0 2 4 6 8 10 12 14

s
Full screen | Channel view = | Zoom | Clesr | Undo | Undo sl | Measured values 0 | Sample/s 0 | Er 0| |

9 bax-P g2 T T T T T T T
Measured vahe
1.0

00 + + + + + +
] 2 4 [ 8 10 12 14

s
Full screen | Channel viewr + | Zoom | Clear | Unda | Undo all | Messured values 0 | Sample/s 0 | Err 0 |

| Commemames | o [ o ]
T |

3. During the measurement process, the instantaneous measured value and minimum
and maximum values are displayed and updated at the set measurement rate. Click
on "R" to reset the maximum and minimum values.
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4. To stop the measurement, click “Stop measurement” or press [F8]. The measurement
can also be stopped using a trigger with a suitable stop condition. For further
information about the trigger function, please refer to chapter 7.4.3 “Trigger” on page
40.

7.7 Measurement reports

Note: If you wish to save the raw data for the measurement data reports, before starting measurement
you must tick the "Save raw-data measurement files" box under “Preferences” > “Data storage”.
For further information please see chapter 8.2.3 “Data storage” on page 61.

7.7.1 Measurement report finder

The DigiVision software has a convenient archiving facility for measurement reports. It lets you save all
the measurements that have been made, and then retrieve them again as required. You can use the
"Find reports" facility to perform the following actions for one or more reports: view, analyze, print, save
as a PDF document or export to an Excel file.

This is how it works

1. To access the report search, click on "Measure" in the left-hand menu bar and then on
"Find and manage measurement reports". The “Find reports” window now opens.

. Find reports uﬂlﬂ
Find measurement report | Find group report | Manual 5e|edior1|
Component = Device type = v] Date [today +|
Batch = Channel no. E] From 28.06.2012 ~
T V| 28.06.2012 ~
PartsSN = ° fid
(|
Measurement date Device type Cha... Component Batch Partz SN Min Max =+
28.06.2012 14:42:25 83661 o
28.06.2012 14:42:45 83661 o1
28.06.2012 14:52:55 5181 o
28.06.2012 14:53:26 9181 o
28.06.2012 15:05:56 3181 o
28.062012 15:20:37 8661 0 L
28.06.2012 15:23:39 8661 o1 1
28.06.2012 15:24:22 83661 o
28.06.2012 15:26:30 8661 o
28.06.2012 14:52:59 3180 0z
28.06.2012 14:53:26 9180 0z
28.06.2012 15:05:56 5180 0z
28.06.2012 14:52:5% 8661 03 b
28.06.2012 14:53:26 8661 03
(1 28.06.2012 15:05:56 8661 03
28.06.2012 14:52:59 5205 04 52
(| < T ] 3
|
t [ Open all reports [ Cpen ] [ Cancel ]
|| 18 measurement reports found. | 0 selected. | Path: C:\Users\Public\Documents\burster\DigiVision\Data

2. Here you have a choice of two different report types: Measurement report or group
report. A measurement report displays each individual physical variable (M, a, n, P),
which are presented as one measurement sequence. A group report is a report that
contains all the measurement sequences. The individual measurement reports
involved in the measurement are held here. This makes it easier to assign the
measured variable. Select the report type you require.
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3. Various filters such as device type, date and channel no. can be used to reduce the
number of reports displayed for a clearer picture. Select the required report by left-
clicking on it. If you wish to select more than one report, hold down the [CTRL] key on

your keyboard at the same time.

4. Once you have selected the report(s) you require, click on "Open".

7.7.2 Archive viewer

Once you have selected the measurement reports from the “Find reports” window, the “Archive viewer”
opens. This gives you detailed information on your measurement. The “Archive viewer” is also the

management center for viewing and editing reports.

CRC Measurement date Device type Cha.. Componert

0K 28.06.2012 15:05:56 9181 01

< m

o 1 2 3 4 5 [}

| Zoom | undo | Undoal || Curve mode +

(|1 Mezsurement reports \oadad‘

Data
Batch Parts St | General information
Keands Time:
Y-ads
» Number 495
X max 4949
Y min -0.12
¥ max 0.10
Cursor XY
I Reference
5 3 10 Separation X/
Cursor posttion
(= B TR N
i |

Diagram 32:

gy
{ ig This is how it works

Archive viewer

1. To view each measurement report separately, left-click on the required report.

2. To group together several measurement reports, i.e. to superimpose the measurement
curves in one graph, press the [CTRL] button while left-clicking on the measurement

reports you wish to display.
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7.7.3 Exporting reports to Excel

Note: To export the measurement reports in the Excel format you will need Microsoft Excel or an
equivalent piece of software.

« This is how it works

§ =

1. Once you have selected the measurement reports you require in the “Archive viewer”,
click on "Export" to export an XLS file.

2. Specify whether you wish to export all the reports or just those you have selected.

Specify the path to the directory in which you wish to save the file. The default setting
is to save the XLS files in the same directory as the measurement reports. You can
also specify an alternative path here.
i

. Export reports - ﬁ1

Selection
@ Selected reports

) All reports

Output directory
[7] Use special output directony

| Net || cCanca || @ |

A

4. Click on “Next”.
5. The data is now converted and saved in the specified directory.
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7.7.4 Print reports

3
{ s This is how it works

1. Once you have selected the reports you require in the “Archive viewer”, you can print
them by clicking the "Print" button.

-
. Print reports - u
Selection Prirtt function
@ Selected reports @ Single page
) Al reports @ List
Graphs
() Auto-zoom with limits @) As set i
@ Auto-zoom without limits (7} Do not print [l
) Manual
"@" Curve e alue
Peak: 23k value alue
Y-axis min 0,483
S MI 'D242
0.002
---------- 177,054
Comment
N
I
|
L
|l
[ Net || Canced |[| @ |
- _ — >

2. Now select how you want the reports printed.
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3. Click on “Next”.

-
il Frint Options - - E

Print measurement reports
Export Media

& Microsoft XPS Document Writer

| Direct to... ﬁ Preview E

(5 Printer
[:] Adobe PDF Format

Options

First Page: 1 E

Pages:

@ all ) Range(s)
(Enter pages or ranges, separated by cemmas if necessary, ex.
'1,3-4,10-1
Print: all selected pages -
Copies: 1 -
| |
|
Start Cancel
=]

4. Now specify how you want the data to be output. You have the option to choose a
printer, print preview or output as a PDF document.

Click on “Start”.
The data is now output in the specified form.
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8  Software DigiVision

8.1 System requirements

Name Manufacturer / description
Operating systems Windows Server 2003, Windows XP, Windows 7, Windows 8, Windows 10
Processor Pentium 1200 MHz minimum, Pentium 2.0 GHz recommended
Graphics card At least VGA 800 x 600; minimum 256 colors
Memory At least 256 MB RAM (Windows XP), _
at least 512 MB (Windows Server 2003, Windows 7)
Hard disk Approx. 500 MB free space
Input devices MS-compatible mouse, standard keyboard
Font setting Small fonts

8.2 Software installation

IMPORTANT: To install DigiVision, the user needs to be logged on as an administrator.

Y
This is how it works

{

£ =

1. To start installation of the DigiVision configuration and analysis software, insert the
supplied CD-ROM in the CD-ROM drive.

2. Switch to the directory of your CD-ROM drive and run the setup wizard by double-
cIicking on "Run autorun.exe".

DVD RW Drive (M:)
DigiVision_V2012.2.1.0

[C] Ahways do this for software and games:

Install or run program from your media

Run autorun.exe
Published by burster praezisionsmesstechni...

General options

Open folder to view files
J using Windows Explorer

View more AutoPlay options in Control Panel
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3. Double-click to choose a language and start installation.
"Ml burster Digivision =l =[S

DigiVision deutsch burster prizisionsmesstechnik gmbh & co kg
LiesMich.txt Talstr. 1-5
76593 Gernsbach
Tel.: +49 7224 1 645 -0
Fax: +49 7224 | 645 - 88

DigiVision english
ReadMe.txt

NET Framework 4.0 Full { nal required)

Treiber / Drivers

Note: If Microsoft .NET Framework 4.0 is not already installed on the PC, it is installed automatically.

4. Click “Next”.
r
) DigiVision - InstallShield Wizard =

Welcome to the InstallShield Wizard for
DigiVision

The InstallShield(R) Wizard will install Digivision on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

< Back Next = I [ Cancel
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5. Accept the license agreement, then confirm by clicking “Next”. The installation will
terminate, if you do not accept the license agreement.

t
%) DigiVision - InstallShield Wizard [

License Agreement

Please read the following license agreement carefully,

Important notes on the use of this Windows-software!

Please read the following conditions carefully and confirm them by a click on “T
accept the conditions of the license agreement™.
Only then the software can be installed!

The Software is protected by Copyright.

Copies are exclusively allowed for back-up use.

The CD-ROM must therefore not be copied more than once.

You are entitled to install and use one copy of the software -P100 on only one
computer (work station). A license for the software product may not be divided. -

) 1 accept the terms in the license agreementt

(7)1 do not accept the terms in the license agreement

InstallShield

6. The next installation window lets you review all the relevant information about the
software version you are installing. After installation, you can view this information in
the "readme.txt" file. Click “Next”.

7. Enter a user name and the name of your organization or company and click “Next”.
r
# DigiVision - InstallShield Wizard

Customer Information

Flease enter your infarmation.

User Name:

IThomas Meier

Organization:
|bur5ber

InstallShield
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IMPORTANT: Make a note of the installation path. The sensor driver is located in a subdirectory. You will
need to know this path later when you install the driver.

8. Click “Install” to start the installation.

_
4 Digivision - InstallShield Wizard 5

Ready to Install the Program

The wizard is ready to begin installation.

If you want to review or change any of your installation settings, dick Badk. Click Cancel to
exit the wizard.

Current Settings:

Setup Type:
Typical
Destination Folder:
C:\Program Files (x8&)\burster \DigiVision,

User Information:
Mame: Thomas Meier

Company: burster

InstallShield

ﬁ' DigiVision - InstallShield Wizard

Installing DigiVision
The program features you selected are being installed.

Pleaze wait while the InstallShield Wizard installs DigiVision. This may take
several minutes.

Status:

o T— |

InstallShield
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9. Click “Finish” to close the setup wizard. The DigiVision configuration and analysis
software has been successfully installed on your system.

i |
4 DigiVision - InstallShield Wizard =5

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Digivision,
Click Finish to exit the wizard,

[T] show the Windows Installer log

8.2.1 Driver installation

This guide describes how to install the driver software under Windows 7. Installation may differ under
other operating systems.

IMPORTANT: To install the driver, the user needs to be logged on as an administrator.

5
Mhis is how it works

1. Connect the USB cable to the torque sensor model 8661 and plug the other end of the
USB cable into a free USB port on your PC. If you are using a USB hub, make sure
that it can supply sufficient current.

2. Open the “Device Manager”.
Go to “Start” > “Control Panel” > “Hardware” > “Device Manager”.

3. In “Device Manager”, select the torque sensor’s model 8661 interface.
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“

4. Select “Update Driver Software...".

File Action View Help
L ANl NEIN 7 Rl T T

4= TR Win7_64_DE1
1 {8 Computer
I =y Disk drives
4%, Display adapters
‘@ NVIDIA GeForce 7300 SE/7200 G5 (Microsoft Corporation - WDDM)
-, Standard VGA Graphics Adapter
1 ) DVD/CD-ROM drives
i 4 Floppy disk drives
3 ‘g Floppy drive controllers
b % Human Interface Devices
I £ IDE ATA/ATAPI controllers
b &= Keyboards
3 8 Mice and other pointing devices
» B Monitors
1 8F Network adapters
4 |5 Other devices

Update Driver Software...

!
3 @‘ Port|
»J5 Pro Disable
b {8 Syst Uninstall
b-§ Uniy

Scan for hardware changes

Properties

5. Select “Browse my computer for driver software”.

@ || Update Driver Software - USB Serial Converter

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings,

= Browse my computer for driver software
Locate and install driver software manually.

Cancel
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6. Specify the path to the driver installation files. After installing the DigiVision
configuration and analysis software, the driver installation files are located in the folder
you specified when installing DigiVision. You can use the "Browse" button to select the
correct directory.

@ | Update Driver Software - USB Serial Converter

Browse for driver software on your computer

Search for driver software in this location:

C:\Users\BC\Documents| - Browse...
Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

i Mext I Cancel

7. Confirm your selection by clicking “OK”.
= Device Manager EI@

File Action View Help

&2 =/ E HEI M EXS

bl (5] i
=L Browse For Folder
b a3 F @ [l Update Driver 5
b Eﬁ H Select the folder that contains drivers for your hardware.
g . -
- Browse for dri
[
o 4 |, burster &
»-m Search for driver sof| P i DigiControl 9306
D"-‘? T 20D, 4 |, DigiVisicn A
- g AUsers\BC\Docu | Documents L D
= E
7P [@]Include subfolde] Ji en
» B | Help
{4 5
M ﬂ d . Icons
i | ReadMe =
.. i N ru
- 2 Let me piq b ) System
- This list will s 4|\ USE Driver driver
2 software in th ‘l ¥ 8661|
! L amas -
E Folder: 8661
! e ]
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8. Confirm your selection by clicking “Next”.

@ | Update Driver Software - USB Serial Converter
Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\burster\DigiVision\USE Driver\B8661 - | Browse... I

[¥]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

Gare

9. The operating system now confirms that the driver for the torque sensor model 8661

has been installed successfull%

@ ﬂ Update Driver Software - USB Serial Converter

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USB Serial Port

10. Then run the installation for the virtual COM port.
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8.2.2 Installation for the virtual COM port

3
{ s This is how it works

1. Open the “Device Manager”.
Go to “Start” > “Control Panel” > “Hardware” > “Device Manager”.

2. Right-click on “USB Serial Port”.

= Device Manager
File Action View Help

&= @B HF & &S5

4.4 TR_Win7_64_DEL
i -18 Computer

= Disk drives

.'a" Display adapters

-8 DVD/CD-ROM drives

,.:"*_JJ Floppy disk drives

1:5 Fleppy drive controllers
% Human Interface Devices
g IDE ATA/ATAPI controllers
-ZZ Keyboards

E'] Mice and other pointing devices
‘| Monitars

@ Metwork adapters

-|l5 Other devices

"y USB Serial Port|

» Y3 Ports (COM & LPT)

R Processors

.D -
.D g
{8 System devices
D .

i Universal Serial Bus controllers

3. Click on “Update Driver Software...”.
Update Driver Software...
Disable

Uninstall

Scan for hardware changes

Properties
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4. Select “Browse my computer for driver software®.

6 [| Update Driver Software - USB Serial Converter

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.

[ Mext ][ Cam:el]

5. Enter the same path you specified in the first part of the installation procedure. You
can use the "Browse" button to select the correct directory.

=l

@ [ Update Driver Software - USB Serial Port

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\burster\DigiVision\USE Driver\8661 - Browse...

Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

l Mext ][ Cancel
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6. Confirm your selection by clicking “Next”.

@ [ Update Driver Software - USB Serial Port
Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files (x86)\burster\DigiVision\USE Driver\8661 - Browse...

[¥]Include subfolders

= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

7. The operating system confirms, that the virtual COM port has been installed.
Click “Close” to finish the installation.

(\:) | Update Driver Software - USB Serial Port (COMS)
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

USB Senal Port

8. A new device called "USB Serial Port" appears in “Device Manager”. The COM port
listed here is now assigned to the USB torque sensor model 8661, and is always
visible when the USB torque sensor model 8661 is plugged into a USB port.
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9. If you are using more than one USB torque sensor model 8661 at the same time on
one computer, then each sensor is assigned to a separate COM port.

Eile Action View Help
& T B HE 8 FRS

428 TR_Win7_64_DEL
8 Computer
b =y Disk drives
|j> &, Display adapters
et DVD/CD-ROM drives
|:> 1_4"*," Floppy disk drives

[ ta Floppy drive controllers

b % Human Interface Devices

» g IDE ATA/ATAPI controllers

b EB Keyboards

b ﬂ Mice and other pointing devices

DEJ Monitors

DE‘? Network adapters

a5 Ports (COM &LPT)

"? Druckeranschluss (LPT1)

? Kommunikationsanschluss (COMIL)
? Kommunikationsanschluss (COM2)
. .[T5 USB Serial Port (COMSE) |

E-n Processors

b g8 System devices

b i Universal Serial Bus controllers

]

e eee—

Note: If a previously installed USB torque sensor model 8661 is plugged in again, Administrator rights
are no longer needed. You will only need Administrator rights again the first time you connect
and install a different USB torque sensor model 8661.
If you wish to connect another USB torque sensor model 8661, you will need to go through the
installation procedure again. The virtual COM port is installed on the basis of the serial number,
i.e. you can use the same COM port to drive the USB torque sensor model 8661on any USB
port on the PC.

10. Restart the PC.

11. Launch the DigiVision configuration and analysis software.
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8.2.3 Data storage

In order to be able to store the raw data from measurements carried out, you simply need to enable the
option “Save raw-data measurement files” once before starting the measurement.

'3
{ '& This is how it works

1. In the DigiVision device list, click on “Edit” > “Preferences” > “Data storage”.

2. Enable the checkbox for “Save raw-data measurement files” and click “OK”.

Ml Preferences - g ‘ - - g

| Intemational | Data storage | Printer I Securty | Presentation | Controller communicat\cn‘

Data directories

Device parameters
C:\UsershPublictDocuments bursterDigiVision\Param

Save raw-data measurement files
C\UsershPublictDocuments'burster\DigiVision'\Data
I [] Save Excel measurement files

[ ok ][ cocad |[@]

8.3 Software version & licensing
8.3.1 8661-P001

The USB version of the torque sensor model 8661 is supplied with the free 8661-P001 version of the
DigiVision configuration and analysis software. This version provides the following functions:

¢ 1-channel measurement for one sensor.
e Maximum sampling rate of 200 measured values per second.
e Additional display of angle or speed (for relevant sensor model).

e Calculation of mechanical power (only for the angle or speed measurement option).
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8.3.2 8661-P100

An upgrade from version 8661-P001 to version 8661-P100 of the DigiVision software can optionally be
purchased (licence code). In addition to the functions in the basic 8661-P001 version, this version
includes the following extra functions:

e 16-channel measurement for up to 16 sensors in parallel.

o Maximum sampling rate of 1000* (2000*) measured values per second.

o Additional display of angle or speed (for relevant sensor model).

e Calculation of mechanical power (only for the angle or speed measurement option).

*For the USB version of the torque sensor model 8661 without the speed or angle measurement option
selected, you can set a measurement rate of up to 2000 measured values per second. If the speed or
angle measurement option is selected, a separate measurement rate of 1000 measured values per
second is possible for each measurement channel.

In the multichannel 8661-P100 version of DigiVision, you can switch between different views (for further
details see chapter 7.5 “Display” on page 41).

3
{ i¢ This is how it works

1. Click on “full-screen” to get a larger view of the measurement curve. This enlarges the
individual graph to full-screen size during the measurement process.

2. Click on “Normal” to revert to the standard view (see chapter 7.5 “Display” on page
41).
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8.3.3 8661-P200

DigiVision version 8661-P200 is available as an upgrade for DigiVision version 8661-P100. In addition to
the functions in 8661-P100, this version includes the following extra functions:

Configurable extra maths channels.

32-channel measurement for up to 32 sensors in parallel.

See below for an example of how to configure an extra maths channel. Simple calculations such as
calculating the efficiency or difference speeds and also complex mathematical operations can be

performed.

Ml Measurement mede

Mutti-channel display

E]M
BM

Fullsrsg

Messured

BM
BM

Fulscreg

Messured

BM
BM

Fullscreen

==
M2
Wezsured vaka %
10
M Measurement-mode settings
Basic corfiguration | Charnel settngs | Trgger | D | Mathematics |
Inputs/ Outputs | Register
Inputs
il 2[alalsl6lzlalalwlinlzlaliali5]6i7]8@l20]2 1"
Device / Device channel ' '
Stationname  Torque Gearbox {0 SN_411854) Delete Assign 10 12 1
- e non
Outputs M Formula editor =]
1 [ZI3[al51§
anthmetic functions Runction desoription
Akt o thgonometrc functions
n Torque Gearbox - M
Name Drehm| | ©@oneniial functions - T
logarithmic funcions oraue Gearbox -n
fiter functions
Unit Nem e
outputs
Decimal places 0.000 | | ragister
courter ,
Formulaeditor 11*106 =+
example
Beschreibung
Beispiel
fomula
%12
validation
LE} Ok
Lr) ;
[ 14
Channel view = | Zoom | Clear |
[ Start messurement | Fie | [_Optins ] [ Cancel |

Diagram 33:

Configuring an extra maths channel (8661-P200)
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8.3.4 Licensing

To activate your copy of DigiVision, follow these steps:

3
{ & This is how it works

1. Click “?” > “Licensing”.

File Edit Measure Special | 7

Hel
Seftings | | rvee 59 Mode |
Software Info
e Display ReadMe
Licensing
Find devices.

Check for a more recent version on the Intemet...

Station properties: Service mode

Create service file

Device configuration

Backip

Print reports.
Measure
[ Fropenies | [ Perametenaation

|4 porti(s] - with a total of 1 device(s) in the device list.

| Logged on as: MasterName (Master) ]

2. Enter your activation code. This could look like this:
12345-12345-12345-12345. Make sure, that you enter the activation code exactly as it
appears in your software licensing documents.

-
M Product licensing =
Registration
Licensing status of saftware for measurement made
License status of devices | Activation cods

Device type License status
9180 unlimited license
9181 unlimited license
9163 unlimited license
5205 unlimited license
8661 unlimited license

To obtain an activation code. please contact us by email at info@burster.de or by phoring +49 (0)7224/645.0.

New product activation

Actvation cads - - - - -
[ Detelcense | [ Deleteal Licenses

3. Click “Activate License”. When the correct activation code is entered, the

corresponding device type is activated. If the activation code is invalid, the licensing
process is terminated.
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9 Options
9.1 Angle / speed measurement

9.1.1 General information

The torque sensor model 8661, both the analog and USB version, can be equipped with integral
angle/speed measurement. Chapter 9.1.2 “Details” on page 65 contains technical details for analysing the
speed/angle signals.

Encoder disks with a different number of increments are provided for the integral angle/speed
measurement. For electronic and/or mechanical reasons, every resolution is not available for every
measurement range.

Example 1: For a torque sensor model 8661 with a 1000 Nm measurement range, the large shaft
diameter means that it is not possible to use an encoder disk with fewer than 1024 increments.

Example 2: For a torque sensor model 8661 with a 0.05 Nm measurement range, an encoder disk with
240 increments must be used if the sensor is meant to measure the full speed of 25,000 ﬁ

Resultant dependencies and availabilities

Increments MaX|mt_1m BRI RO Available from [Nm] | Available up to [Nm]
resolution measurement
240 0.75° 25.000 — 0...0.02 0...2
min
400 0.225° 15.000 ﬁ 0...0.02 0...200
1024 0.088° 6.000 ﬁ 0...0.02 0... 1000
2000 0.045° 3.000 ﬁ 0..5 0...200

9.1.2 Details

An opto encoder scans a rotating encoder disk. This incremental encoder disk is made from a transparent
material with opaque lines on it. This design is basically a high-resolution and fast light barrier. In
operation, it generates a certain number of electrical pulses with each rotation. The frequency of these
pulses is therefore dependent on the rotational speed of the shaft and the number of lines on the encoder
disk.

Diagram 34:  Close-up view of the encoder disk
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If the torque sensor model 8661 includes the speed/angle option, the speed/angle output supplies a 5V
TTL signal. However, you can also use this output as an open collector output. For the USB version of the
torque sensor model 8661, the measurement data for the torque and also for speed and angle is
transmitted digitally via USB.

The principle of measuring angular displacement is the same as for measuring rotational speed.
However, in this case the sensor reads two channels. The electrical pulses from the two channels A and
B are offset by 90°, which also allows the shaft’s direction of rotation to be identified.

0° 180° 0° 180° 0° 180°

90°  270° 90°  270° 90° 270°
Diagram 35:  Angular displacement measurement, channel offset 90°

To detect the angle, you need to evaluate the rising and falling pulse edges for both channels (four-edge
decoding). Hence the angular resolution is four times the number of lines on the encoder disk. An
encoder disk with 2000 lines therefore gives a resolution of 360° / (4 x 2000) = 0.045°.

For more information on the sign convention, see chapter 2.9 “Definitions” on page 13.
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9.2 Dual-range sensor

9.2.1 Switching between ranges (dual-range sensor)

Appropriate builds of the torque sensor model 8661 can measure over two ranges.

This option is available for measuring ranges between 0 ... £ 0.5 Nm and O ... £ 1000 Nm.

9.2.2 Possible range extension of the nominal torque

The following extensions are available: 1:10, 1:5, 1:4. For further information please see data sheet of
torque sensor model 8661.

9.2.3 Switching between measurement range

The sensor electronics will switch the measurement range if the user applies the supply voltage Uy, to pin
L of the connector. The additional measurement range will remain enabled as long as this voltage is
applied to pin L. The maximum switching time is 50 milliseconds.

The ground reference is internally the reference ground for U, on pin E and pin J. There is no need to
provide an additional ground connection.

For the USB version of the torque sensor model 8661, the measurement range is switched via DigiVision
(see chapter 7.2 “Device settings” on page 33).

Logic state Voltage level
Default measurement range PinL=0 Upin = 0..3V
Second measurement range PinL =1 UpinL=U,=10...30V

9.2.4 Connector pin assignments (dual-range sensor, not USB)

12-pin plug Function

Not used

Angular displacement,
channel B (option)

Torque, voltage output

Torque, output ground

Sensor supply/angle of rotation, ground

Sensor supply, voltage

Angular displacement,
channel A (option)

Not used

Sensor supply, ground

Control input

Diagram 36:  View of the plug

Switching between measuring ranges

S| r X<« T o Mmool ® >

Not used
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9.2.5 Connection diagram (dual-range sensor, not USB)

Torque sensor Display and
Model 8661 evaluation instruments
+ Ub «¢ F /‘lI /‘-I T+ Ub —
E/d / v Supply10..30VDC / \
Reference for Up 4 T '.I <L ~
£10 V —C : : >
: Torque output :. Display unit
GND (0V) —2 ; : -+
G ' '
+5 V TTL (Channel A) T - g
! Angular displacement / ' Count
+5V TTL (Channel B) B ,  rotation speed output ' > ounter
A I : o unused
H . : o unused
M E E o unused
: ! + Ub
1 1 [o]
' : Check switch
: ; B
K ! Control input ! '
[~ 10..30V « . . —
<t : ‘
[~ 10..30V : Switching : o
i between measuring ranges| o
: : Measuring range switch
12-pin plug Screen measuring cable | |

1 1

Diagram 37:  Connection diagram dual-range sensor

IMPORTANT: Pin E and pin J are the common reference ground for Us, the speed measurement, angle
measurement and for the range switchover and test input.
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9.2.6 Status display (dual-range sensor)

The status indicator for the dual-range sensor differs from the standard version. In addition to the
indicators in the standard version, the yellow LED also indicates the selected measurement range for the
dual-range sensor.

Status display Cause / meaning

Green LED flashes Torque is less than 10 % of the set range.

Green LED lit Torque is between 10 % and 100 % of the set range.
Red LED lit Overload! Torque is greater than 100 % of the set range.
Yellow LED is off Range 1:1.

Yellow LED lit Other extended range.

Note: = Some models of the torque sensor model 8661 go through a self-test mode lasting 4 seconds
after power-up. Once the self-test has finished, all the LEDs light up solidly for about 1 s.

69 of 74



burster

10 Calibration and adjustment

The torque sensors model 8661 from burster praezisionsmesstechnik gmbh & co. kg are already
traceably adjusted and tested in the factory. As an option we offer factory calibration of the torque sensor
model 8661.

10.1 Factory calibration

As part of the traceable burster factory calibration, the torque sensor model 8661 is checked for
calibratability, and is then calibrated and provided with a calibration label and a calibration certificate.

The burster factory calibration certificate includes the following information as a minimum:
o Measurement values and measurement uncertainty.
o Reference standards used including measurement uncertainty and traceability
e Zero offset, output sensitivity and interpolation error.

o Peak-to-peak range, hysteresis voltage and toggle (relative zero offset right-left).

10.2 DAKKS (DKD) calibration (DIN 51309)

DKD calibration involves calibrating the torque sensor model 8661 in accordance with guidelines from
DAKkKS (the German accreditation body) in an ISO-17025 accredited calibration laboratory.

It is essentially the user's responsibility to set suitable recalibration dates. In the case of a DAKkS
calibration, the user should note that based on current standards, the validity of the DAKkS calibration
lasts for no longer than 26 months.

10.3 Recalibration

Quality management standards require regular calibration of any measurement and test equipment that
you use in quality-related processes. The reason for this is to ensure measurements are always made
correctly, thereby keeping the risk of measurement errors in check.

We recommend that all measurement and test equipment is inspected every 12 months. We advise an
immediate inspection if any damage is suspected.

Shorter intervals are recommended in the following cases:
e Torque sensor model 8661 overload.
o After repair.
o After improper use of the torque sensor model 8661.
o When required by quality standards.
o Where there is a specific traceability requirement.

If you have any questions about the torque sensor model 8661 or calibration, please contact our
Customer Service team by phone on +49-7224-645-53 or by email at service@burster.com.
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Taking out of use

Remove the torque sensor model 8661 correctly.
Protect the torque sensor model 8661 from knocks.
Protect the torque sensor model 8661 against bending moments.

Support the torque sensor model 8661.

Do not drop the torque sensor model 8661 under any circumstances.

burster
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12 Technical data

Please refer to the enclosed data sheet for the technical specification. The latest version of the data sheet
is available at: http://www.burster.de/de/sensoren/drehmoment/p/detail/8661/.

12.1 Electromagnetic compatibility

12.1.1 Interference immunity

Interference immunity to EN 61326-2-3:2006

Industrial locations

12.1.2 Emitted interference

Emitted interference to EN 61326-2-3:2006
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13 Accessories

Please refer to the enclosed data sheet for detailed information about the accessories. The latest version
of the data sheet is available at: http://www.burster.de/de/sensoren/drehmoment/p/detail/8661/.

13.1 Software

Please refer to the enclosed data sheet for detailed information about the DigiVision configuration and
analysis software. The latest version of the data sheet is available at:
http://www.burster.de/de/sensoren/drehmoment/p/detail/8661/.

73 of 74


http://www.burster.de/de/sensoren/drehmoment/p/detail/8661/
http://www.burster.de/de/sensoren/drehmoment/p/detail/8661/

burster

14 Disposal
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Battery disposal

As an end user, you are required by law (battery ordinance) to return all
used batteries and rechargeable batteries; the disposal through household
waste is prohibited. By buying the herein described device you are
concerned by this law. Please dispose of your batteries and rechargeable
batteries correctly. Hand them to waste disposal sites either at your
premises or at our company or at any place where batteries/rechargeable
batteries are sold.

Equipment disposal

Please fulfill your legal obligations and dispose of unserviceable
equipment in accordance with applicable legal requirements. Thus you
contribute to environmental protection.
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