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PRAWENMA
Foreword

Foreword

These operating instructions refer to the HRI software program (Hybrid Reactive Index —
Process Diagnostics) installed in the machine. The manual contains information about the
menu windows dialogs, commands and buttons of the software program, and describes
typical sequences and operator actions.

For information going beyond the contents of this manual, please contact the manufacturer
or customer services.

When using the HRI software, not only these operating instructions but also the operating
instructions of the machines involved must be followed without fail!

No part of this documentation may be reproduced or made accessible to third parties with-
out the explicit approval of PRAWEMA Antriebstechnik GmbH. This documentation, in-
cluding all of its parts, is protected by copyright. Copies, translations, microfiche or the sav-
ing and processing in electronic systems requires the written approval of PRAWEMA An-
triebstechnik GmbH.

We have taken the greatest possible care in compiling the information contained in this
documentation. Nonetheless, we may not exclude non-conformances, and reserve the right
to make any technical change to the product without prior notice.

We do not assume any legal responsibility or liability for any damage or loss which may be
caused thereby. Necessary changes will be incorporated in the following issue.

PRAWEMA Antriebstechnik GmbH
Hessenring 4

37269 Eschwege, Germany

Phone: +49 (0) 5651 / 8008-0
Telefax: +49 (0) 5651 / 12546
Email: vertrieb@praewema.de
Internet: www.praewema.de
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General Notes

1 General Notes

1.1 Representation in the document

HRI® and HRIexpert® are registered trademarks. The registered trademark symbol is used
in trademark law to identify registered trademarks. The registered trademark symbol ® is
shown as a superscript R in a circle.

In the following text, for short only HRI is written.

The HRI software is designed for the PRAWEMA SynchroFine® external honing machines
and the PRAWEMA SynchroForm® hob cutting and interior honing machines. In the fol-
lowing text, for simplicity only the short forms SynchroFine and SynchroForm are written.
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General Notes

1.2 Explanation of symbols used

In these operating instructions, concrete safety instructions are given to inform about the
unavoidable residual risks when using the HRI software. These residual risks pose a dan-
ger to:

o People
e Product and machine
e Environment

Please heed these safety instructions at all times and the measures specified to avoid the

WARNING!
... indicates a possibly dangerous situation which can lead to fatal or severe
injuries if not avoided.

CAUTION!
... indicates a possibly dangerous situation which can result in minor or
slight injuries if it is not avoided.

NOTICE!
... indicates a possible hazardous situation that can lead to damage of
property if it is not avoided.

NOTE!
... highlights useful tips and recommendations as well as information for effi-
cient and fault-free operation.

INSTRUCTION
Handling instruction for executing a program step or making a program input.

©V B B P

SynchroFine
All data for SynchroFine are on a BLUE background and marked by a honing
tool pictogram.

SynchroForm
All data for SynchroForm are on a RED background and marked by a milling
tool pictogram.

o ©
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PRAWEMA

1.3 List of abbreviations

Abbreviation Meaning

BIN Binary file

CNC Computerized Numerical Control

CPU Central Processor Unit

Ccsv File format (Comma-Separated Values)
DDG Diamond Dressing Gear (gearing dresser)
DDR Diamond Dressing Ring (head dresser)
DMC Data Matrix Code

ForceAvg Average drive utilization in %

FFT Frequency analysis

HMI Human Machine Interface

HRI Hybrid Reactive Index

HRIAvg Average HRI value

HRILog Logging file type, an HRILog file is generated daily.

HRIDebugLog

Logging file type, a file is generated for each workpiece.

HRIFFTLog

Logging file type with the recorded frequency ranges of the vi-
bration sensors

HRIShockLog

Logging file type with the time signal of the vibration sensors

HRISurface Integral of the HRI curve

P Internet protocol

IFM Sensor-manufacturer

IEPE Integrated Electronics Piezo Electric. Industry standard for pie-
zoelectric sensors

LRQ File for generating a license (License Request File)

MAC address Media Access Control - Address

MAX Maximal

MB Megabyte

MIN Minimal

mg Milli G (thousandth of the acceleration due to gravity) g = 9.81
m/s?

ms Millisecond

MTX MTX from Bosch Rexroth is a high-performance CNC system for
controlling machine tools

MQTT M(Tssage Queuing Telemetry Transport - open message proto-
co

NC Numerical Control

NOK NOK part (not in order)

OPC Open Plattform Communications

Page 12
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OPCUA OPC Unified Architecture

OCTAVIS IFM Software

URL Uniform Resource Locator

VSD Vario Speed Dresser (Gearing dresser)

XML File format (Extensible Markup Language)
Tab. 1 List of abbreviations

HRI® Operating Manual
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PRAWEMA

1.4 Glossary
Term Meaning
Spark out Dwell time at end axis distance without additional feed with os-
cillation.
Bandwidth Characteristic value in the signal processing that specifies the

width in the intervals in a frequency spectrum

Data-Matrix-Code

2-D codes for marking the workpieces, each workpiece is given
an individual code

Feed Limiter

Active method for reducing the machining feed during the pro-
cess

Frequency analysis

Targeted monitoring of specific orders to prevent quality failures
in the workpieces

Limit curves

Limit curves can be shown graphically in the spectrum as col-
ored lines.

Honing

Honing is a fine machining or hard fine machining process, and
in the production is the last manufacturing a workpiece, gear
wheel or similar.

Order analysis

In the order analysis, the noises or vibrations of rotating ma-
chines or vibrating components. The analysis is based on vibra-
tion and speed measurements, that require at least an accelera-
tion sensor in order to evaluate the vibration of the test object.
Additionally, the determined or estimated speed is required. In
contrast to the frequency analysis the energy content of the
noises or vibrations are not applied against the frequency, but
against die order. In this connection, the order refers to the har-
monic components of vibration signals.

Orders

Each order corresponds to a multiple of the basic speed of the
rotor. This means that the first order corresponds to the speed of
the rotor itself, the second order to the double speed, and so on.
Each order stands for a harmonic component in the vibration
signal.

Port

A port in a network is a software-defined number, this assigned
to a network protocol, and communication for a specific service
receives or transmits.

Nick

A nick is a fault measured with a hobbing test (chip or burr) on
the tooth flank.

Offset

An offset (relative position) is a number, that is subtracted from
all coordinates, so that only positive values remain.

1-Wire Bus

1-Wire is a digital, serial bus that only needs a data line and a
ground line. Is used to record the spindle bearing temperature.

Temperature (HRI)

The temperature proportion of HRI is recorded in degrees Celsi-
us. The temperature sensors of the spindle motors are used.

Current / Force
(HRI)

The currents / forces is the percentage utilization of the individu-
al motor and refers to the nominal current. Specification in per-
cent.

Oscillations / vibra-
tions (HRI)

The vibrations are recorded by sensors. The unit of vibrations is
mg (thousandth of the acceleration due to gravity).

Page 14
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Gear Cutting / Pow-

Skiving is a soft machining process for manufacturing gearings.

er Skiving

Spectrum The spectrum of a signal is composed of various frequencies.
Type HRI variable for monitoring

Reaction Fault response of the machine that is triggered when the value

is exceeded

Status Value

Input status text number for display in the HMI.

Tab. 2 Glossary

HRI® Operating Manual
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General Notes

1.5

1.6

1.7

Copyright

The copyright in this operating instructions remains with PRAWEMA Antriebstechnik
GmbH.

This operating instructions and all associated technical documents contain regulations and
drawings of a technical nature. They must not be, in whole or in part, duplicated, distributed
or used for purposes of competition or disclosed to third parties.

Training

As only thoroughly trained persons can operate a machine economically, as well as the
training by PRAWEMA Antriebstechnik GmbH Service Technicians on site, we also rec-
ommend specific training for HRI by PRAWEMA Antriebstechnik GmbH in Eschwege. This
manual serves as a complement to this training.

More detailed information about the training program is available from the sales repre-
sentatives of PRAWEMA Antriebstechnik GmbH.

Service
Address: PRAWEMA Antriebstechnik GmbH
Hessenring 4

37269 Eschwege, Germany
Sales and customer service

Phone: +49 (0) 5651 / 8008-0
Telefax: +49 (0) 5651 / 12546
Sales e-mail address: vertrieb@praewema.de

Customer Services e-mail address: service@praewema.de
E-mail HRI Customer Services: hrisupport@praewema.de
Internet: www.praewema.com

https://www.dvs-technology.com/praewema-
antriebstechnik
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Process Monitoring HRI

Process Monitoring HRI

Functional description

Before using the operating instructions read them carefully from beginning to end to be-
come familiar with the possible functions step-by-step.

The operating instructions are intended for qualified personnel and assumes corresponding
specialist knowledge. Basic knowledge of the operation of software is assumed.

These operating instructions cover information about HRI monitoring which should enable
the user to use the software consistently for its intended purpose and without operating er-
rors.

The HRI software may only be operated by the Technical Customer Service of PRAWEMA
and authorized, trained and certified personal (for example machine setters)!

The document presents all the functions present in the system. Depending on the work-
place and users rights the scope of available functions can vary.

The HRI software is pre-installed on all PRAWEMA machines
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2.2 What is HRI?
HRI means - Hybrid Reactive Index.

HRI reflects the process in a dimensionless value as a scalar variable.

Vibration

Fig. 1 HRI process parameters

HRI is an index which is created by the combination of three process parameters: temper-
ature, force and vibration (oscillation), with the aid of a formula:

HRI = temperaturenr + forcenr + vibrationswri

This index allows a unit-free representation of the process.

The HRI value reflects a characterization of the process.

The HRI software is a browser-based web application, which communicates via an inter-
face. The application can be installed on all operating systems, e.g. on a Windows PC of
the machine or on a separate Linux PC.

2.2.1 Added value with HRI

The HRI process monitoring system offers comprehensive control of every step of the ma-
chining process of a workpiece in the machine.

Separate limiting values can be defined for each process step, each axis and each sensor.

By implementing the extended status, limiting value breaches and fault responses are dis-
played in plain text on the HMI display.

Feed control allows precise process control.

There is also the option of recording component markings, e.g. by means of a data matrix
code to ensure efficient tracking.
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2.2.2 Goals of HRI

The goal of implementing HRI is to use only high-quality components (no raw or bad parts)
in the assembly in order to ensure a trouble-free production process.

The HRI application also covers the early detection of tool breakages and the continuous
monitoring of the process and input quality.

The implementation of preventive maintenance ensures that potential problems are dealt
with proactively, and rectified.
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PRAWEMA

2.2.3 HRI and HRlexpert

Functions HRI HRlexpert
Feed limitation by means of currents and vibrations v v
The measurement of the vibrations, currents / forces and V4 v
the spindle temperature as a time signal
Individual limiting values for each sensor / each axis v v
Individual fault reaction for each sensor / each axis v v
Logging files with the minimum, average and maximum V4 V4
values for all sensor / axes
Feed limitation by orders X v
Display of the orders on the machine and individual limit- X V4
ing values for the orders
FFT and Shock Logging files for all sensors X v
Tab. 3 Differences between HRI and HRIexpert
NOTE!
& The installed and licensed software component is displayed in the License

management menu. See section 3.6.6, item 6.
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2.3 Range of applications of the HRI software

Fig. 2 Range of applications of the HRI software
1 External honing machine 2 Interior honing / skiving machine
SynchroFine SynchroForm

The HRI software is pre-installed on all SynchroFine and SynchroForm machines from
PRAWEMA before delivery.

EXPERT

Fig. 3 HRI software components

In order to activate the HRI software, a license must be purchased. Depending on the li-
cense, you may be able to use the HRI component HRlexpert on the machine.

The HRIexpert component expands the range of HRI functions to include the frequency
analysis (FFT) high-frequency data.

The HRIlanalyze+ component was developed to analyze the recorded HRI data. The pro-
gram detects independently whether they are Log-, DebuglLog-, FFTLog- or ShockLog files.
For better readability and evaluation of the data, we also recommend that the component is
installed on an external PC or laptop.
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2.4 Parameter for calculating the HRI value
2.4.1 Temperature parameter

Changes to the temperatures of the tool and workpiece spindles have a negative effect on
the quality of the workpieces.

The higher temperatures change the length and height of the spindle.

The temperature sensors are installed in the motors, and the individual values are set by
the BOSCH Rexroth controller or the Siemens controller as available parameters.

The temperature can be individually monitored. If the set value is exceeded, a correspond-
ing fault reply (response) is triggered. See chapter 3.2.1.2

G PRAWEMA HRI

M Files ¥ Spectrum EBHRI Overview | HRI-Bar €8 Settings (@ User Logs

verview Ranges Recordings (No workpiece relation)

Filesystem:
s Order Bandwidth Procsteps NC-Prog-No. Handling Reaction
changed at:
MockPartljson ®
3.24.25, 2:12:06 HandlingChannell

HandlingChannel2

none.json

3.20.25, :47:30 a

I limitin: rve:
Upload RN CVE D Min Max Procsteps NC-Prog-No. Axis-Handling Reaction

Hri 000 3,74.10,9 HandlingChannell NOK

Temperature 0°C | 50°C ‘0,1,2.3.4.5.6,7... C1 StopCycle

aaa

Dateiname
St Reaktion
Limiting Curve

Fig. 4 Example of vibration parameters
1 Max. limiting value 2 Reaction

In the example, the machine with "StopCycle" is stopped if the limiting value of 50 °C is ex-
ceeded.
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2.4.2 Parameter current / force

The current values of the axes involved in the process are recorded. These correspond to
the process forces.

The current values are made available by the controller as parameters. The values are
percentages of the rated current.

As well as recording the individual forces, the HRI also offers the opportunity of monitoring
the average value of these forces. This average value is calculated at the end of the ma-
chining process, and enables the monitoring of a minimum and maximum range.

This monitoring is crucial in detecting deviations in the force behavior during the process,
and for being able to respond at an early stage when required.

NOTICE!

At the beginning of the machining process, there must not be any direct con-
tact between workpiece and tool. In this phase, an HRI monitoring on an ab-
solute minimum value would not be appropriate, because this does not deliver
useful information.

The absolute minimum value to start, is not different to the value that would
occur after a tool breakage.

- Therefore activate the HRI monitoring for an average value.

Wil b Spectrum BIHRI Overview M HRI-Bar 88 Settings [ U

Filesystem:

e Procsteps Handling
changed st

Axis. Handling

Upload limiting curve: (N[

Fig. 5 Example current parameter
1 MIN limiting value 2 MAX limiting value
NOTE!
B Depending on controller type and machine equipment, various overloadings of

the individual axes can occur. See additional information in the attachment of
the desired machine type
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2.4.2.1 Parameter force - SynchroFine
The motors may be briefly overloaded, for example during the acceleration process. On
Bosch Rexroth controllers, measured values of over 100% can occur.
The workpiece spindles can be overloaded by up to 350% and the linear axes up to 450%.

On SynchroFine machines with activated dollies, an offset of 30% is subtracted on the Z-
axis. This adaptation takes into account the fact that the dolly and Z-axis work against each
other. The utilization of the Z-axis with activated dolly on average some 30% higher in
comparison to machines without an active dolly.

In the Settings menu, an offset can be adjusted. These are stored in the HRI data.

With no offset, the Z-axis is too heavily weighted in the calculation of the HRI index, chang-
es in the other axes are not detected.

When calculating the current of the Z-axis, results less than zero are not accepted and writ-
ten as zero.

(G PRAWEMA HRI
M Files & Spectrum BB HRI Overview M| HRI-Bar &% Settings (& User Logs

Base settings

OPCUAServerlpF BridgeCredentials BridgeTopic MachineClient AdaplivHonServ — Channel
127.001  Ctl2MqttBridge:Ctri2MqttBridge  ctri2mattbridge  ctri2mgtt  127.00.1  S/Connectic

NetworkCredentials ActiveProfile MinimumFreeSpaceGB ZOffsetHRI | HRIOTseliFM
username:passv SynchroFc 4 BackupPath| 4, _O 0

HRIFactorlFM MachineNo DeleteHriLogAfterDays DeleteHriDebuglLogAfterDays DeleteHriFFTLogAfterDays
1 MachineN 365 60 60

DeleteHriShockLogAfterDays DeleteHriAlerlLogAfterDays DeleteHriAvgMaxLogAfterDays DeleteHriRawAfterDays

60 0 0 60

[0 ReadDMCArrayfroms7  [] ForceOrderMonitoring  [] InvertHRICommMonitor [ FeedOverrideinPercent [ ] GenerateWave

[ ceneratewaveunzipped  [] compresspatagrams [ ] EnableRawbata [ RollonProgchange  [] DeleteafterBackup  [] Debug

Frontend settings

DefaultLanguage Menuur|
en javascript:location.reload()

D Debug

Control tags

Fig. 6 Basic settings menu - example of setting of the offsets - SynchroFine
1 Input field ZOffsetHRI

Example of normal state for a SynchroFine machine:

Fruri=1,269.07

Example of shaft machining with a SynchroFine machine without offset:
Furi= 3,297.07
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2.4.2.2 Parameter force - SynchroForm

The motors can be briefly overloaded, particularly during acceleration processes. The Sie-
mens controllers do not record any measured values exceeding 100% of the rated current.
No measured values over 100% are communicated to the HRI.

When specifying limiting values, ensure that on machines with a Siemens controller, no
values higher than 100% are input. HRI would not trigger a fault response at limits
over100% of the rated current.
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2.4.3 Vibration parameter

To record the vibrations, various sensors and VSE evaluation units are installed in the
PRAWEMA machines. See chapter 6.5 and 7.5.

Vibration value

The data recorded by the individual vibration sensors are transferred raw data, whereby
each sensor outputs its measured value in mg (one thousandth of the acceleration due to
gravity).

(G PRAWEMA HRI

M Files |2 Spectrum BB HRI Overview M) HRI-Bar %% Settings (& User Logs

Overview Ranges Recordings (No workpiece relation)

Filesystem:
e Bandwidth Procsteps NC-Prog-No. Handling Reaction
changed at:

MockPartljson ®

3.24.25, 2:12:06 B B

Procsteps , Axis-Handling Reaction

3479108 HandlingChannel1 HandlingChannel2 None

Vibration Omg| 500mg 374,109 C1-Spindie Reset

Upload limiting curve: D |

Vibration Omg‘ 1000mg 1.25.6 E C1-Spindle
| J

Fig. 7 Example of vibration parameters

1 Max. limiting value 2 Reaction

In the example, the machine is stopped with "reset" if the limiting value is exceeded.
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3 Software component HRI®
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3.1 The main HRI menu

"o B

M Files | Spectrum EBHRI Overview M| HRI-Bar & Settings (& User Logs

-
@ en -

Overview Ranges Recordings (No workpiece relation) T‘
Filesystem:

e Order Bandwidth Procsteps NC-Prog-No.

Handling imi Reaction
changed at:

MockPartl.json

3.24.25,2:12:06 HandlingChannel1

T HandlingChannel2
A 256 052 08 00 7=29

000

Reaction

Upload limiting curve:
P 9 D Typ Min Max Procsteps NC-Prog-No. Axis-Handling

Hr 0 5000 3.7.4.10.9 HandlingChannel1 NOK

Temperature 0°C  50°C 0.1,23456.7.. C1 StopCycle

-] -]

Reaktion Delete

Dateiname
Limiting Curve

Fig. 8 Main menu HRI - data loaded
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- Name Function Description
1 Files Tabs To the file system menu
Spectrum To the spectrum menu
2 (only with HRlex- Tabs Frequency objects as bar charts (See chapter
pert) 4.6)
. To the menu HRI bar
€ HRI overview Tabs HRI diagrams and HRI table
To the menu HRI bar
4 HRI Bar Tabs shows the monitored variables (HRI, force, tem-
perature, vibration)
To the menu Basic settings
5 Settings Tabs All settings for communication between HRI and
controller
6 Documentation Tabs To th(_e documentation menu
Creating a logbook
To System status menu window
7 System status Button Display of the system status (connection to the
backend, controller or sensors)
Red = no connection yet, White = connection
Side of the ma- L Select left or right side of machine (only with
e chine Selection field SynchroForm)
9 Language Selection field Select language
(en, cn, es)
10 Information Button To Information menu window
Version display Frontend and Backend.
11 Login Button To Login menu window
12 gear toothing Display field Currently loaded gearings of the machine
13 Deletion file Button Delete gearings of the machine
14 L_Jpl_oad Button Only possible with the HRlanalyze+ component
limit curve See chapter 5.4.4.2

The programs in the File system of the machine HMI are loaded in the file system menu.

The currently loaded gearing is preselected.

&

NOTE!

With a rollover over buttons or a symbol, for understanding, the text is
displayed in the selected language.

HRI® Operating Manual
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PRAWEMA

3.1.1 Login menu window

PRAWEMA HRI

Min Max

SIGN IN

CANCEL

NC-Prog-No. Axis-Handling

Fig. 9 Login menu window
- Name Function Description
1 Login symbol Button To open the login menu window
2 Username Input field Enter username
3 Password Input field Enter password
4 LOGIN Button Login after inputting the data
5 STOP Button Stop text input
INSTRUCTION

Proceed as follows to login to the HRI system:

1. Select the Login (1) button.

2 The Login menu window is opened.
3.  Enter username (2) and your password (3),
4 Confirm Login (4) with button or Cancel (5).
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3.1.2 Language menu window

(G PRAWEMA HRI

M Files ¥ Spectrum BB HRI Overview W] HRI-Bar %8 Settings & User Logs

Base settings

OPCUAServeripF BridgeCredentials
127.0.0.1

ActiveProfile
SynchroFc

NelworkCredentials
username:passy

HRIFactorlFM MachineNo
1 MachineN

Ctri2MqttBridge:Ctri2MqttBridge

BridgeTopic
ctri2mqttbridge

MinimumFreeSpaceGB

DeleteHriLogAfterDays

365

Language menu window

MachineClient
ctri2maqtt

AdaptivHonServ Channel
127.0.0.1 S7Connectic 4

ZOfsetHRI HRIOfsetlFM

BackupPath 44 0

DeleteHriDebugl ogAfterDays DeleteHriFFTLogAfterDays
60 60

Name Function Description
1 Language arrow Button Currently selected language
2 Language selection Drop-down Select language
guag menu guag
INSTRUCTION

To select a language, select the Language (1) button and the drop-down
menu (2) opens, scroll down and select the desired language.

HRI® Operating Manual
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PRAWEMA

3.1.3 Information menu window

Information

| PRAWEMA Antriebstechnik GmbH

| Version Frontend

} nhrisupport@praewema.de

3213

Version Backend
3213

Support

Information menu window

Name Function Description
Symbol . . .
1 information Button Open information menu window
Menu windo . . i -
5 ! u WI. w Display field Display Frontend, Backend and Support ad
information dress
3 CLOSE Button Close information menu window

INSTRUCTION
Select the button (1) to open the Information menu window.
Select the CLOSE (3) button to close the Information menu window.

In the Information menu window, the Backend and Frontend versions and the support ad-

dress are shown.
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3.1.4 System status menu window

System-Status

C1-Spindie_X:

C1-Spindie_Y:

C1-Spindie_Z:
.g E1-Spindle

Control connection:

Verbindung Backend:

System status menu window

Name Function Description

Symbol

system status Button Open system status menu window

Men indo . . . .
2 uwi W Display field Status display of connections
system status

3 CLOSE Button Close system status menu window

INSTRUCTION
Select the button (1) to open the System status menu window.
Select the CLOSE (3) button to close the System status menu window.

In the System status menu window are displayed the connections to the VSE, controller
and Backend.

Display symbol of system status red = No connection yet
Display system status symbol white = HRI server connected
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3.2 File system menu, overview of limiting values of diagnostic ob-
jects

G PRAWEMA HRI

M Files | Spectrum EBHRI Overview M| HRI-Bar %% Settings [& User Logs

Overview Ranges Recordings (No workpiece relation)

Filesystem:

Order Bandwidth Procsteps NC-Prog-No. Handling Reaction

Name:
changed at:

MockPartljson @ 3,7.4,10,9 50 FeedLimiter

3.24.25, 2:12:06

C1-Spindle_X 120mg

3.7.4,10,9 C1-Spindle_X 200mg NOK

nonejson
3.20.25, 7:47:30

0seo

Reaction

Upload limiting curve: D NC-Prog-

No.

Min Max Procsteps Axis-Handling

Hri 0 12000 1,2,.34,56,7.8.. 35 HandlingChannel1 None

40°C 12,3

Reaktion

Temperature 0°C

Dateiname
Limiting Curve

StopCycle

000

File system menu - lower area, limiting values of diagnostic object

Name Function Description
1 HRI Display range All limiting values diagnostic object
range play rang g g J
2 Type Display field HRI variable for monitoring
3 Min Display field Limiting value that must be reached in the pro-
cess step
. ' Limiting value that must not be exceeded in the
4 Max Display field process step
5 Program steps | Display field Program_ steps of the machining processes that
are monitored
6 NC-program Display field NC subprograms that are monitored
numbers
7 Axis handling Display field The monitored axes and sensors.
8 Reaction Display field Fault response that is triggered by exceeding or
not reaching the value.
9 + Button Open New diagnostic object menu
10 - Button Delete selected diagnostic object
11 Edit Button Open existing Diagnostic object menu
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3.2.1 New diagnostic object menu - input menu for limiting values

An input menu for the Diagnostic objects is integrated into the software for easier configu-
ration of the limiting values and to reduce the risk of incorrect inputs.

In this input menu, individual variables can be monitored and fault responses defined.

INSTRUCTION

To open the input menu, press the Machining (11) button in the file system
menu.

To add an additional diagnostic object, select the "+" (9) button.

The New diagnostic object input menu is opened.

New diagnostic object

New diagnostic object - input menu for limiting values

Name Function Description
1 Type List selection field | Select HRI variable for monitoring
5 Reaction List selection field Fault response that is triggered if the value is
exceeded.
3 NC-program Input field Various subprograms, select channel number
numbers
4 Program steps | Input field Select program steps of the machining that

should be monitored

5 Axis handling

Selection field

Select spindle or sensor which should be moni-
tored

Enter the limiting value that must not be ex-

e Max Input field ceeded in the process step
7 Min Input field Enter min. limiting value for fault response
8 Status Value Input field Input status text number for display in the HMI.

HRI® Operating Manual

Page 35



Software component HRI®

PRAWEMA

OK

Button

Confirmation of the inputs closure of the input
menu

10

Stop

Button

Cancel the input and close the input menu
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3.21.1 Types

New diagnostic object

. All proc steps
@ Free selection

Fig. 15 New diagnostic object menu - selection list of types

Types Description
Undefined No info
HRI Calculated HRI value
HRIAvg Average of the calculated HRI value
HRISurface Integral of the HRI curve

1 Force Force from the various axes
ForceAvg Average force from the various axes
Temperature Temperatures of the various spindles
Vibration Vibrations from the various sensors

The various HRI variables that are monitored are listed in the selection list Types.

INSTRUCTION
Click the Types selection field and select the HRI variable to be monitored.
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3.2.1.2 Reactions

In the selection list, the fault responses are available for selection, which are triggered if
certain values are exceeded or not reached.

These fault responses may cover various measures, such as stopping the process, trigger-
ing an alarm or displaying a warning message to indicate deviations or problems in the ma-
chining process.

New diagnostic object

Type

Fig. 16 New diagnostic object menu - selection list of Reactions

Reaction Description
None No machine reaction
NOK The part is ejected as an NOK part
SPC The part is unloaded as an SPC part
1 StopCycle The machine stopped after the cycle.
Reset EMERGENCY STOP and retraction into X-0 position
FeedLimiter Feed limitation as from the infeed axis
Contact detection Contact detection from tool to workpiece.

Fault reaction MIN

If the average value of the machining is not reached, the HRI monitoring and the defined
fault response are implemented. The Minimal monitoring should detect a tool breakage.

If there is no or little contact between the tool and the workpiece, this is detected and the
fault response is triggered.

NOTE!
= This fault response is only possible with HRIAvg, HRISurface and ForceAvg.

Fault reaction Max
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If the value entered in the process is exceeded, the HRI monitoring responds and the de-
fined fault response is implemented. High forces, vibrations or temperatures during the ma-
chining trips the fault reaction.

Fault reaction surface

The HRI monitoring reacts if the area under the HRI curve is smaller than the entered val-
ue. If the honing process is slowed by a manual intervention or a feed limitation, the maxi-
mum and minimum values are lower.

The integral under the curve of the HRI remains relatively stable. In this way, changes in
the machine can be detected.

INSTRUCTION
Click on the Reaction selection field and select the corresponding reaction.
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3.2.1.3 NC program numbers

New diagnostic object

Fig. 17 New Diagnostic object menu - NC-program numbers
Item | Number Description
1 Footprint / KM 0 measuring
2-9 Additional programs (turning, drilling, ancillary processes, etc.)
21 Honing ring measure head dresser
22 Measure honing ring gearing dresser
31 Profile head
32 Profile gearing
33 Preprofiling only with VSD
1 34 Profiling only with VSD

41 Workpiece measuring, left
42 Workpiece measuring, right
50 Honing
51 Dress gearing with DDG
52 Dressing head
53 Dress with VSD
60 Calibration

Tab. 4 NC-program numbers - for honing
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Chan
nel

Description

T e

Gear Cutting / Power Skiving

Tab.5 NC program numbers - for skiving

In the NC program numbers input field, various program number are listed, that represent
various subprograms. Each number represents a specific subprogram that performs a spe-
cific processing task, such as honing, form-truing, calibration or hobbing.

INSTRUCTION
@ Enter the corresponding NC program number in the input field (1) and sepa-
rate with commas
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3.2.1.4 Honing program steps

New diagnostic object

e Standart
@ A proc steps
@ Free selection

Fig. 18 New diagnostic object menu - program steps of honing

- Program step Description

Standard
All program steps
Free selection

1 Feed path from 0 to tooth-tooth position (ZZ)

5 Insertion aid from tooth to tooth until scraping point (high feed
~1000 mm/min)

3 1.

4 1.

1 5 Spark out (dvyell_time at end axis distance without additional

feed with oscillation)

6 Retraction path

! (Zéptional)

8 Pre-honing for nick in gray area (optional)

9 Interrupted step (optional)

10 2.

25 VSD - steps without correction (dressing)

26 VSD - steps without correction (dressing)

Tab. 6 Honing program steps

If NC program number 50 (honing) is activated, a selection can be made between the vari-
ous process steps in plain text.
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During the honing, various program steps are run through. Each of these steps, such as for
example: Feed path, plunge path and work path, represent a specific process within the
honing process.

New diagnostic object

Fig. 19 New diagnostic object menu - program steps of hobbing

On skiving machines, each skiving stroke is considered as a separate process action. if, for
example, a workpiece with 15 skiving strokes is to be processed, 15 corresponding process
steps are recorded on the machine.

NOTE!
On other machines from the DVS Technology Group, the process steps are
individually adapted to the processing of the machine.

&
INSTRUCTION
Enter the corresponding program steps in the input field (1) and separate with

commas.
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3.2.1.5 Axis handling

Fig. 20

New diagnostic object

[[] HandlingChannell

[J HandlingChannel2
C1-Spindle_X
C1-Spindle_Y
C1-Spindle_Z

E1-Spindle

New diagnostic object menu - axis handling

Name of axis / handling

Description

Right-hand spindle

For HRI and vibration - all active sensors

Left-hand spindle

For HRI and vibration - all active sensors

X1 axis For force and force AVG
X2 axis For force and force AVG
Z1 axis For force and force AVG

' Z2 axis For force and force AVG
C1 axis For force and force AVG and temperature
C2 axis For force and force AVG and temperature
B axis For force and force AVG and temperature
Individual vibration sensors For vibration

Tab. 7 Axis handling
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3.2.1.6 Status text display in the HMI menu machine status (example

PRAWEMA SynchroFine 205 I I
(% Service ==

9 Automatic

FJ E1: Emergency stop condition of the machine -> Reset

Rexroth

MTX

11/4/2024 | 7:18:34 AM

Ready

Cont. block

¥4 W6621: HRI system has detected a failure

DMC Array = Machine Status

e = t &3 =
8 - 2
- = ‘ 2 2
- B . 2 &
|
Parts from right Spindle

0 N 1 Rejected Part (NOK) | HRI max exceeded
0 I | 2 Rejected Part (NOK) | HRI order analysis
0 s 3 | Empty =

Fig. 21

1 Status text display for right-hand spindle 3

F9
File data

<ﬁ Diagnostics

Status text display in the HMI menu machine status (example)

NOK parts drawer right

2 Status text display for left-hand spindle

The status value is sent to the honing HMI, and for the rejected workpieces displayed there
in the HMI menu machine status. This enables the operator of the machine to determine
the reason for ejecting the workpiece. The texts for the status value can be extended.

- Jam Value Display text
18 HRI maximum exceeded
19 HRI minimum not reached
20 HRI maximum exceeded
' 21 HRI Integral not achieved
22 HRI order analysis
23 HRI Reserve
NOTE!
& The display depends on the installed component of the honing HMI.
The texts are displayed as from inspection 1839.
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INSTRUCTION
Enter the corresponding status number in the Diagnostic object input menu.
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3.2.2 Feed limitation menu - Current/Force and Vibration

(G PRAWEMA HRI 331 AD

M Files &2 Spectrum EBHRI Overview M HRI-Bar %8 Settings (& User Logs @ right ~ Zen ~ O

Overview Ranges Recordings (No workpiece relation)

Filesystem:
Name: Order Bandwidth Procsteps NC-Prog-No. Handling Limit Reaction
changed at:

3.7.410,9 50 HandlingChannell 100 mg

Upload limiting curve: D

-l

Procsteps NC-Prog-No. Axis-Handling Reaction

Hri 0 3.7.410,9 HandlfngChanneH None
HandlingChannel2

Force 0% 3,.74.109 X1.X2 FeedLimiter

0
Vibration 3.7.4.10.9 C1-Spindie
mg

Fig. 22 Feed limitation menu - current/force and vibration

To make the process more stable, and to catch acceleration peaks, a feed limitation (Feed

Limiter) (1) is integrated in the software. So that precise process control is possible,

The control of the machine feed can be done in the HRI component by specifying threshold
values for current/force and vibration.

As soon as the specified threshold value is exceeded, there is the feed limitation.

First the feed is reduced in 10% steps. Exceeding 120% of the set limiting value, the Feed

Limiter sets the value of the feed axis to 0%. An increase in the feed rate first starts when
the measured value once again falls below the threshold value.

NOTE!
& A limiting value for vibration monitoring is only available with the HRlexpert
software component. See chapter 4.7.
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100 600

HRI

O

— TempHRI
— ForceHRI

80 — ForceB

y. O 00

550
— ForceC

] — ForceX
ForceZ
60
VibrationHRI

500 — Vib C1 Spindle

%
mg

(m) Vib B HoningHead

0 — Vib U Tailstock

[0 — C1 Spindle Ord10 bw20 n5598

00 — C2 Spindle Ord10 bw20 n5598

O — B HoningHead Ord10 bw20 n5598
20 O — U Tailstock Ord10 bw20 n5598

40

450

] ProcStep
— FeedOverride

0 400

Fig. 23 Example of a feed limitation - feed limiter

The machine feed is limited by the vibrations of the C-axis.

First, the feed is reduced to 90%, and if this action is inadequate, the feed is reduced to
0%. When the vibrations fall below the limiting values again, the feed is increased again.

3.3 Spectrum menu

NOTE!
& The Spectrum menu is only available in the HRlexpert software component.
See chapter 3.7
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3.4 HRI Menu overview

G PRAWEMA HRI

M Files ¥ Spectrum EBHRI Overview Wl HRI-Bar ¥ Settings & User Logs

fimestamp
8.10.2024, 14:05:58
8.10.2024, 14:05:43
8.10.2024, 14:05:37
8.10.2024, 14:05:29
8.10.2024, 14:05:15

8.10.2024, 14:05:08

Fig. 24

Spindie

4 ? 5 6
HRI min HRI average HRI surf Part status

4332 435 13064

4337 K 4352

02

0.2

HRI Menu overview (example)

1 HRI diagram
2 HRI table
3 Part status field

In the menu, HRI overview, the machining of the last workpieces produced are shown as
an HRI diagram (1) and HRI table (2). Machines in which processes can run in parallel, a
distinction is made between the left and right sides of the machine (5).

The individual signals of the Part status (3) are bit values and can be combined with one

another.

4
5

Significance of bit values:

544 ord[1]
544 ord[1]
Ordi1]
Ord(1]
ord[1]

ord[1]

Extended status field

Extendent status

=O

DMC

1ef9f438-f8fca31b-151edb04d7ff

1ef9f438-f8fca31b-151edb04d7ff

1ef9f438-f8fca31b-151edb04d 7ff

1ef9f438-18fca31b-151edb04d 7ff

1ef9f438-18fca31b-151edb04d 7ff

1ef9f438-18fca31b-151edb04d 7ff

Select left / right side of the machine

Bit value
Part status

Description

0/1 Measuring is OK - limiting values were not exceeded

2 During the processing, the limiting value was exceeded.

4 During the machining, the average value was not reached
8 During the machining, the surface is not reached.

16 Fault message via HRI (vibrations, force or temperature)
32 Fault message via HRlexpert (order object or limit curve)
64 Stop after cycle end

128 Eject workpiece (SPC)

256 Reset - emergency retraction to X0 position

512 Eject workpiece (NOK)
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Example:
A triggering error message "4 - During the machining is that the average value was not

reached", with the error response "64 - Stop after cycle end" would be output as workpiece
status "68".

In the Extended status (4) field, the limiting value breaches are shown as plain text, with
the set limiting values and the values that exceed or undershoot the values, and the set

fault response.
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3.5 To the menu HRI bar

G PRAWEMA HRI

M Files |~ Spectrum EBHRIOverview Ml HRI-Bar %8 Settings (& User Logs

Force Temperature

Fig. 25 HRI Bar (example)

1 HRI button 3 Temperature button
2 Force button 4 Vibrations button

The status messages of the process parameters are shown in the HRI Bar menu. As well
as the HRI value, force, temperature and vibrations are also displayed for the parameters,
whether the limiting values are observed.

During the creation of an HRI monitoring object, the associated buttons (1-4) are activated.

If the limiting value is less than 80% of the limiting value, the button is displayed with a
white circle and a checkmark.

With limiting values of more than 80%, the button is orange, and in the event of exceeding
this, it is shown in red.

If no diagnostic object has been created, the status message is colored gray (4).

INSTRUCTION
To display the individual HRI monitoring objects, click a button (1-4), and
switch into the HRI Bar single view menu.
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G PRAWEMA HRI

M Files & Spectrum EBHRI Overview W] HRI-Bar £ Settings

Ubersicht HRI Temperatur Vibration

StopCycle
min: 0

Fig. 26 HRI Bar single view (example)

1 Temperature of C2-axis 3 Red line
2 Temperature of B-Axis 4 Orange line

The HRI Bar single view menu opens.

NOTE!

B Th HRI monitoring objects from HRIAvg, HRI Surface and ForceAvg are not
displayed here. The values of these HRI monitoring objects are not calculated
until the end of the process.

In the example, the orange line (4) is scaled to 80%, and the red line is the limiting value.
Three HRI monitoring objects are created for the temperature.

On the C1-axis, the measured value lies between 80% and 99% of the set limiting values.
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3.6 Settings menu

In the Basic settings menu, all the important settings for communication between HRI and

the controller machines are set.
Furthermore, various additional options can be set here.
All entries in the Settings menu are stored in the HRIData directory on the PC

&2

NOTE!

The basic settings are specified once during the commissioning by the
PRAWEMA service technician.

No additional settings are necessary, except in the case of faults or changes
to the programming.

The changes can only be made with the authorization level administrator.

INSTRUCTION
To the extended view, click a symbol in the tool bar (1).
To close the extended view, click on a tool bar symbol again.

£ Base settings Base settings

Base settings
#= vsE's 2

X Setup

— OneWire

i Information :

# Lizenmanagemen
© Help
© Usermanagemen

(@Sign out

Menu bar Basic settings closed and extended view

Name Description

1 Menu bar Menu bar closed, only symbols

2 Menu bar Extended view with text
To the Documentation menu

3 Basic settings Basic setting of all important settings for HRI and con-
troller communication
To the VSE basic settings menu

4 VSEs Display of the VSE evaluation units for the vibration
sensors
To the Setup menu

5 Setup Search for vibration sensors,
Restart of HRI backend

6 One Wire To the OneWire menu

HRI® Operating Manual
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Input field for IP address of the controller

To the Information menu

[ Information Display of backend and frontend versions
. To the License management menu
8 License management ; . ;
Display of installed licenses
9 Hel To the Help menu
P HRI and HRlexpert training documentation
10 User management To the User management menu
9 Creation of various users
11 Login/Logout To Login menu window
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3.6.1 Basic settings menu

3.6.1.1 Basic settings menu - Input fields

(G PRAWEMA HRI

I Files ¥ Spectrum BB HRI Overview u] HRI-Bar

Base settings

OPCUAServerlpPort BridgeCredentials
127.0.0.1:518

Z0ffsetHRI

S7Connectic g

MachineNo Channel

085988 1

inimumFreeSpaceGB

365

leteHriFF T LogAfterDays
60

eleteHriAvgMaxLogAfterDays
60

Basic settings menu - upper range

Ctri2MqttBridge:Ctri2MqttBridge

HRIOffsetiFM

NetworkCredentials

BackupPath username:passyv

DeleteHriLogAfterDays
DeleteHriShockLogAfterDays

DeleteHriRawAfterDays

@ User Logs

BridgeTopic MachineClient
ctri2mqttbridge mds

HRIFactorlFM
1

AdaptivHonServerlP
192.168.142.%

ActiveProfile
Praewema Synchrol

DeleteHriDebuglLogAfterDays
60

DeleteHriAlertLogAfterDays
0

Name Function Description
1 OPCUAServer- Inout field IP address of the controller with the OPC UA
IpPort P server port (from PRAWEMA)
5 Bridge Creden- Inout field User and password for the network bridge for
tials P DVS Edge (from PRAWEMA)
3 Bridge Topic Input field For DVS Edge (from PRAWEMA)
4 Machine Client | Input field For DVS Edge (from PRAWEMA)
5 Adaptive Hon Inout field IP address of the controller with the Adap-
ServerlP P tiveHonServer (from PRAWEMA)
6 S7Connection Inout field IP address of the S7 CPU in the Profinet (from
P P PRAWEMA)
' Only with SynchroFine - offset on the force of
! ZOftsetHR| Input field the Z-axis with activated tailstock
8 HRIOffsetlEM Input field Offset fr_om the vibration proportion of the HRI
calculation
9 HRIEactorIEM Input field Factor f_rom the vibration proportion of the HRI
calculation
10 MachineNo Input field Number of the machine
i NC channel of the Siemens S7 Controller (from
11 Channel Input field PRAWEMA)
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12 BackupPath Input field Storage location for the HRI backup on a server
13 Network cre- Input field Username and password for the backup server
dentials
. . ' Active profile - SynchroForm or SynchroFine
14 ActiveProfile Input field (from PRAWEMA)
15 Minimum free Input field Minimum free hard disk space (in GB)
space
Delete HRILog . L
16 Data After Input field Deletion of the Logglng files after number of
days on the machine
Days
DeleteH-
RIDe- ' Deletion of the Debug Logging files after num-
o/ bugLogAfter- Input field ber of days on the machine
Days
DeleteHRIFFT- ' Deletion of the FFT Logging files after number
18 Input field ;
LogAfterDays of days on the machine
DeleteHRI . N
19 ShockLogAfter | Input field Deletion of the Shoc!< Logging files after number
of days on the machine
Days
DeleteHRIAI- . L
) ) Deletion of the Alert Logging files after number
20 ertLogAfter Input field of days on the machine
Days
DeleteHRIAvg . ,
21 MaxLogAfter- Input field Deletion of the Avg Max files after number of
days on the machine
Days
22 DeleteHRIRaw Inout field Deletion of the Raw files after number of days
AfterDays P on the machine
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3.6.1.2 Basic settings menu - checkboxes and control tags

(G PRAWEMA HRI

M Files ¥ Spectrum BB HRI Overview uJ HRI-Bar @ User Logs

Base settings

OPCUAServeripPort BridgeCredentials BridgeTopic MachineClient AdaptivHonServerlP
127.0.0.1:518 CtrI2MqttBridge:Ctri2MqttBridge ctri2maqttbridge mds 192.168.142.:

a Z0ffsetHRI HRIOffsetiFM HRIFactorlFM
S7Connectic 30 0 1

MachineNo Channel NetworkCredentials ActiveProtile
085988 1 BackupPath username:passv Praewema Synchrol

MinimumFreeSpaceGB DeleteHriLogAfterDays DeleteHriDebugLogAfterDays

2 365 60

DeleteHriFF TLogAfterDays DeleteHriShockLogAfterDays DeleteHriAlertLogAfterDays

60 60 0

DeleteHriAvgMaxLogAfterDays DeleteHriRawAfterDays

0 60

:] ReadDMCArrayFromS7 ! Debug _:] PublishRawDataViannD EnableRawData

3 ForceOrderMonitoring 2 GenerateLegacstvs:] LegacycsvsaveAngax.ﬂ GenerateWave
E GeneraleDatagrams:] GenerateWaveUnzipped :] CompressDalagramsj DeleteAfterBackup
3 InvertHR[CommMonitur FeedOverridelnPercent :l Experimental :] RollOnProgChange

Frontend Einstellungen

DefaultLanguagt MenuUr|
de javascript:location.reload()

D Debug

Control tags

Fig. 29 Basic settings menu - upper range

Name Function Description (authorization)

1 ReadDMC Ar- Checkbox Read in data matrix code from Siemens S7
rayFromS7 (from PRAWEMA)

2 Debug Checkbox HRI recordings during standby and simulation
PublishRaw Transmits raw data via MQTT (from PRAWE-

3 | Dataviamgtt | Checkbox MA)

4 gnable raw da- Checkbox Record raw data

5 ForceOrder Checkbox At least one order monitoring must be created
Monitoring (from PRAWEMA)
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6 Generate Leg- Checkbox Create standard CSV Log files
acyCsvs
7 LegacyCsv Checkbox For OK workpieces only the average and maxi-
SaveAvgMax mum amplitudes of the vibrations are stored
8 Generate Wave | Checkbox Generate a co_mpressed WAVE file from the da-
ta of the vibration sensors
Generate Generate datagrams for analyzing the work-
¢ datagrams Checkbox pieces
10 Generate Checkbox Generate an uncompressed WAVE file from the
WaveUnzipped data of the vibration sensors
Com-
11 pressData- Checkbox Compress datagrams
grams
12 DeleteAfter Checkbox Delete the logging flles on the machine if an ex-
Backup ternal backup path is set up
InvertHRI Communication monitoring inverted (by
13 | commMonitor | Checkbox PRAWEMA)
14 FeedOverridel Checkbox Feed limitation is written in percent on the PLC
nPercent (from PRAWEMA)
Beta functions - i
15 Experimental Checkbox Caution near production machines! (PRAWE-
MA)
RollOn- ' .
16 Checkbox Save new FFT/ShockLog files after dressing
ProgChange
17 DefaultLan- Input field Standard language
guage
18 MenuUrl Input field Function of the 9 points buttons in the header
19 Debug Checkbox HRI recordings during standby and simulation
20 Control tags Drop-down menu | Set parameters for NC-communication
21 Saving Button Save last inputs

In the controller variables (Control tags) (20), the various parameters for the NC communi-
cation are set Values for recording in the HRILog files can be entered here.

INSTRUCTION

To open and close the Control tags drop-down menu, click on the (20).
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O ebu

Control tags

[
Loadspindienrp
LoadSpindieTool
LoadX
Loadx2
t0ac71
Loadz2
Loadspindiewp?
Positionk
Posiiony
Positionz
PositionX2
Position’7
Position¥2
TemparaturespindloWp

emperaturespindle )
Temoe-etureSpindieWP2
Procstep
Procstep?
NCProgsub
NCProgsub2
PartName
smuationactive
Quilactive
Handiing2Active
Standryaciive
StandBy2Active
oMe
owcz
DMCindex
oMCIndex2
DMCAmay
cvel
Evel

WKz

2wsT

pancoun

DresCountAct

ToolLifo!

Drestnterval

HRICommMonitor

spindicstatus

Spinsestatus?

Spindezstatus

Spindiezstatus?

FeecOver

HRiContact

RequestStopCycle

Requestassel

HiiResumword

Logtext

Category
Force
Force
Force
Force
Foree
Force
Force
postion
Postun
Postion
Postion
postion
Postion
—
fra——
Temperature
Handing
Handing
——
Handling
Handiing
Handung
ianding
Handing
Handing
Handing
gmme
rep—
HandlingSync
Handingsyne
Handingsyne
e —
—
Handingsyne
r—
Couner
Counter
Counter
sunter
ouput
ouput
oupin
ouput
ouput
ouput
oupun
ouput
output
aupun

Output

Value

‘Channel/Spindie/driveloadfu1,1]

/Channel/Spindie/driveL oaciul 21

IChannel/GeometricAxis/actrogPos{u1,3|
/ChennEl/GeomeUIcANS/6ctrogPosiut ol

{Channcl/GeometricAxis/actProgPos(u1,2)

riveVea/DC/R0035(u1)

/DRveVSA/CIRONSS7)

Channcl/Parameterun,927]
Channel/Parametas/run,055]

hannel Parameter i, 902]

1C/_N_NC_GD2_ ACX/WKS_NUM_NC1 MockParti &

NC/_N_NC_CD5_ACX/TEILESTATUSFUTTER DMCI2]

LC/DB281.088(Index*S00+20}{40]

/Channel/Parameter/riu1 401]
/Channcl/Parametar/rju1,200]
/Channel/Parametar/riu1,50]
IPLCIDBZ39. DA1006

(Channel/Parameter/r[u1,913]

rehannel/Parameterru,911]

/Channel/Parameter/rfu1,907]

/NC/.N_NC_CD5_ACX/TEILESTATUSFUTTER(3]

hannel/Parametar/rfu1,008]
rChannel/Parameta: iugen, 90E]
/Channel/Paramete/vju1.909]

/Channel/Paramete/ru1,904]

Fig. 30Menu Control tags opened
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3.6.2 VSE basic settings menu - vibration sensor system

(G PRAWEMA HRI

B Files ¥ Spectrum BB HRI Overview ul] HRI-Bar &8 Settings (& User Logs

VSE Base settings

Q =

va

ADD VSE...

Fig. 31 Close VSE basic settings menu

(G PRAWEMA HRI

B Files |2 Spectrum BB HRI Overview M| HRI-Bar &% Settings (& User Logs

VSE Base settings

O VSE1

P

192.168.1.80 O isAnresa

OC1 -3[35Ie_)( O O

Input-Channel Name Handling
2 c1-Spindle_X 0 O isIEPE

O C1-Spindle_Y
O C1-Spindle Z
O E1-Spindle

Open VSE basic settings menu

Name Function Description
1 VSE1 Display field VSE no. 1
2 VSE2 Display field VSE no. 2
3 Remove VSE Button Remove VSE
4 Arrow Drop-down menu | Open/ close VSE menu
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5 SAVE Button Save input for the VSE basic settings
6 ADD VSE Button Add input for the VSE basic settings
7 IP Input field Display of IP address of VSE

8 isAnresa Checkbox Use of ANRESA firmware

9 C1 spindle-X Drop-down menu | Input vibration sensor 1

10 C1-Spindle_Y Drop-down menu | Input vibration sensor 2

11 C1-Spindle_z Drop-down menu | Input vibration sensor 3

12 E1-Spindle Drop-down menu | Input vibration sensor 4

13 Input channel Input field Sensor input of VSE (1-4)

14 Name Input field Name of vibration sensor

15 Handling Input field Z?(Li?é F;)r:(r:r?sr?:?ogr:ciide that

16 iSIEPE Checkbox IEPE sensor (current)

17 Arrow Drop-down menu | Open the individual vibration sensors 1-4
18 - Button Deletion of a vibration sensor

19 + Button Addition if a vibration sensor

In the VSE basic settings menu, the individual VSE evaluation units of the manufacturer,
IFM, are shown. Normally, one or two VSE evaluation units are used with the ANRESA

firmware.

4 inputs (9-12) of the vibration sensors can be connected.to each VSE evaluation unit.

NOTE!
&

Example (fig. 31)

On older machines, a VSE evaluation unit is installed for each sensor.

In a SynchroForm machine, a single-axis sensor VSAQ001 (3) for the E1-spindle and a
three-axis sensor VSM103 for the C1-spindle are connected.

The single-axis sensor VSA0O0L1 is connected to the sensor input 1 (3), and setup as an IFM

standard vibration sensor.

The three-axis sensor VDM103 is connected to the inputs 2-4 (4-6), and set up as an IEPE
sensor (current). Each axis of the sensor requires a separate input on the VSE evaluation

unit.

INSTRUCTION

To open and close the drop-down menu, click on the arrow.
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3.6.2.1 Settings for handling

Handling number

Active sensor on the SynchroFine

0 One of the two spindle sensors is active
15 1 Sensor on the C1 spindle is active
2 Sensor on the C2 spindle is active

Handling number

Active sensor on the SynchroForm

1

Sensor on the C1/E1 spindle is active

2

Sensor on the C2/E2 spindle is active

INSTRUCTION
Depending on the sensor, enter the corresponding handling number in the in-
put field (15).
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3.6.3 Commissioning menu
(G PRAWEMA HRI
@8 Files ¥ Spectrum BB HRI Overview ul] HRI-Bar &% Settings (& User Logs

Setup

Search VSE's Admin Tools

There are no scan resuits yet. Click "Scan” to invoke scanning.
HRI RESTART

O SEARCH

Set VSE IP by MAC

»

o
O MAC Adresse: O New IP:

]

O Net Mask: O Gateway:

O SET VSE IP BY MAC

Fig. 33 Commissioning menu - search of VSE evaluation units

! Name Function Description

Search for the evaluation units of the VSE vibra-

1 FIND Button -
tion sensors
2 EE?TART Button Restart HRI backend
SET VSE IP ON
3 BASIS OF Button Set a new IP ADDRESS
MAC

Enter MAC address of the VSE that should be

4 MAC address Input field .
given a new IP

5 New IP Input field Enter IP address that is to be assigned.
6 Net Mask Input field Enter subnet mask that is to be assigned.
7 Gateway Input field Enter gateway that is to be assigned
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(G PRAWEMA HRI

B Files ¥ Spectrum BB HRI Overview ] HRI-Bar %8 Settings (& User Logs

Setup

Search VSE's Admin Tools

192.168.2.80

HRI RESTART
(00:02:01:32:67:C7) o002 fAnResa)

O P
192.168.2.80

OPM

Subnetmask
255.255.255.0

O Gateway

0.0.0.0

MAC
00:02:01:32:67:C7

O Hostname

Serial

1100136842

Firmware

AnReSa 0.10.6

O Device Type

VSE002 Rev.7

O Set new IP
20) 21)

FLASH ANRESA FLASH STANDARD

192.168.1.80
(00:02:01:32:50:C0)

O SEARCH

Set VSE IP by MAC

VSE002 (AnReSa)

MAC Adresse:

Fig. 34 Commissioning menu - open extended search input

Name Function Description

8 ‘ VSE no. ‘ Display field ‘ VSE found
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9 IP Display field IP address

10 Port Display field UDP port address

11 Subnetmask Display field Subnetmask

12 Gateway Display field Gateway

13 MAC Display field Media Access Control - Address

14 Host name Display field Host name

15 Serial Display field Serial number of device

16 Firmware Display field Software component

17 Device type Display field Hardware version

18 Set new IP Input field Enter new IP address

19 Send new IP Button Send new |IP ADDRESS

20 E\LNAI\??EQ A Button ANRESA firmware for the VSE evaluation units
21 gl'_rﬁiHD ARD Button Standard firmware for the VSE evaluation units
22 Arrow Drop-down menu | Open/close extended search input

In the Commissioning menu, a search can be made for the VSE evaluations of the vibration

INSTRUCTION
To find a VSE evaluation unit, select the Search button (1).

%)
@
>
%)
o
e
12

After the search of a VSE evaluation unit, all relevant settings and information are shown in
the extended search input. The IP address can be changed here.

INSTRUCTION

To change the IP address in the Set New IP input field (18) enter new IP ad-
dress.

Furthermore, a selection can be made between the two firmware versions, ANRESA or
Standard. Up to 4 sensors can be connected to the VSE evaluation units. These must be
read out one after the other. With the ANRESA firmware, the channels can be read out in
parallel.

NOTE!

The updating (flashing) of the ANRESA firmware is only possible as from
hardware version 6 (16). If the installed hardware is older, the VSE evaluation
unit must be exchanged to update the firmware.

INSTRUCTION

To select the firmware, select the Flash ANRESA (20) or Flash Standard (21)
button.

@ V¥
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If the search cannot find a VSE evaluation unit or the configuration of the IP address is not
possible, the IP address can be set the aid of the MAC address.

MAC-ID
00:02;01:82:67:bd

—

Fig. 35 Adhesive label with MAC address on the VSE evaluation unit

The MAC address is on an adhesive label on the side of the VSE evaluation unit.

INSTRUCTION
To make the other configuration, proceed as follows:

- Enter the MAC address on the adhesive label in the input field (3),
@ - Enter the new IP address in the input field (18).
- Enter the gateway (12) in the input field,

- Enter the subnet mask in the input field (11),
- Select the Set VSE IP by MAC (7) button.

To accept the changes, the HRI Backend must be restarted.

INSTRUCTION
To restart the HRI Backend, select the button (2).
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3.6.4 OneWire menu - temperature monitoring

G PRAWEMA HRI

M Files |2 Spectrum BB HRI Overview uJ HRI-Bar % Settings (& User Logs

OneWire

Connection URL
O192.16&142.83;5C

T

Sensors

OnewireSettings.DataChanged BO

OneWire menu - temperature monitoring

Name Function Description
1 Sgtnectlon Input field IP address of temperature controller

Enter temperature sensor and display of the

2 Sensors Input field

measured value
3 Arrow Drop-down menu | Open/close temperature sensor data menu
4 Saving Button Save sensor data

In the OneWire menu, the HRI monitoring is connected to the controller.

Temperature sensors are mounted on the tool and workpiece spindles of the machine to
monitor the bearing temperature. These sensors use the OneWire bus.

The IP address of the controller must be entered in the HRI. After successful connection to
the controller, all connected sensors are automatically detected.

INSTRUCTION
Enter the IP address of the controller in the input field Connection URL (1).

The sensors are assigned to the particular installation locations by using the serial number
of the OneWire sensors.
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3.6.5 Information menu

(G PRAWEMA HRI

B Files

Fig. 37

I Spectrum BB HRI Overview ] HRI-Bar &8 Settings (& User Logs

Information
PRAWEMA Antriebstechnik GmbH
PRAWEMA OVersion Frontend

O Version Backend

, Support

§ =t
(il'})

SHOW 3RD PARTY LICENSES...

Information menu

@angular/animations
MIT

@angular/cdk
MIT
The MIT License

Copyright (c) 2024 Google LLC.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS*, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.

Fig. 38 Information menu - extended view
Name Function Description
Version . . _
1 Frontend Display field Installed frontend version
Version . ' )
2 Backend Display field Installed backend version
3 Support Display field Link to PRAWEMA HRI Support
4 SHOW 3RD PARTY Button Open extended view
LICENSES Display licenses from third parties
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5 Text field Display field Licenses from third parties, scroll text field to
read
6 CLOSE Button Close extended view

In the Information menu, the backend and frontend versions are shown.
When faults occur, always state the program version.

INSTRUCTION
To open the extended view, select the SHOW 3RD PARTY-LICENSES (4)
button.
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3.6.6 License management menu

(G PRAWEMA HRI

M Files | Spectrum BEBHRIOverview ul] HRI-Bar &® Settings (& User Logs

Licence Key Customer Test Licence ValidDate Options

A1CF8-23201-C7AB5-E593D-99887-6E240 PRAWEMA 9999 December HRI, HRIexpert, FeedLimiter

o

- O
GENERATE REQUEST O GENERATE TEST LIC (2 REM.)

License management menu

Name Function Description
1 ADD Button Install additional licenses
GENERATE )
2 REQUEST Button Generate LRQ file
3 REMOVE Button Delete license
GENERATE
4 TEST LIC Button Generate test license (2x possible)
(2 REM)
5 Lincence Key Display field Display installed license keys
. . ' Display of the licensed software component
6 Options Display field HRI / HRIexpert

In the License management menu, t_he installed licenses are shown.
The license key is generated by PRAWEMA, and sent to the customer as a text file.

INSTRUCTION
To install additional licenses, select the ADD (1) button.

INSTRUCTION
To delete a license, select the REMOVE (3) button.
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3.6.6.1 Generate permanent / provisional license

With the information from the License Request file a permanent or provisional license can
be generated. A license file is generated. This License File must be installed in the HRI to
activate all functions.

INSTRUCTION
To install additional licenses select the ADD button (fig. 39, pos. 1).

The Add a new license input window is opened.

(G PRAWEMA HRI

BB Files ¥ Spectrum EB HRI Overview sl HRI-Bar ¥ Settings (& User Logs

Add a new licence
You may just upload or drop a .lic file here [,

Customer:

Location:

Machine ID:

Licence Key:

License management menu - add a new licence input window

Name Function Description
1 IMPORT Button Import LIC file
2 Customer Input field Enter customer name
3 Location Input field Enter location
4 Machine ID Input field Enter machine ID
5 Licenses Key Input field Input license key
6 SAVE Button Save all inputs
7 CLOSE Button Close input window
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INSTRUCTION
To import the LIC file, select the blue button (1).

G PRAWEMA HRI

B Files ¥ Spectrum BB HRI Overview ] HRI-Bar 8 Settings (&4 User Logs

<« 00700789 - 02700899 »

> Praewema license

Organise v New folder =+ I o
Dokumentation Name Date modified Type Size
Extras 01700800.Irq 25.02.2022 09:17
Filesystem ‘— 01700800_342626DF 1950285D3AF33BA18...  05.05.2022 07:26 LIC-Datei

Frequenzumrichter [&) Lizenzdokument_PRAWEMA _PrawemaH...  05.03 5 Adobe Acrobat-

HMI
Honen_exe
HRI

MZA

NC

PLC

Praswema liconce
Dateiname: | 01700800_342626DF1950285D3AF33BA18C5AT6D4_lic All Files (*.%)

Open ]v Cancel

Fig. 41 License management menu - LIC file in the directory

INSTRUCTION
Select the LIC file (1) in the PC directory and import with Open button.
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3.6.6.2 Generate permanent license
For a long-lasting license, an LRQ file must be generated.

INSTRUCTION
To create the LRQ file, select the GENERATE REQUEST button (fig. 39, pos.
2).

The Generate License Request input window is opened.

(G PRAWEMA HRI

M8 Files | Spectrum BB HRI Overview ul] HRI-Bar ¥ Settings (& User Logs

Generate Licence Request

Machine ID:

O DOWNLOAD

MLMO2:H4sIAAAAAAAAC p2 SQW+CMBTHVOrTXVwihJZay7ulsi20jig7LR4Q60bcqlEuHoZUU
XNMHtsKSHIr3X/+/XnvAT6rWZfYpMeAgTCel 585auynhscBSHBd5jeH 1gONzRajfZVVKjah)zk
7jExozcBwYBSBC8F1gxGSixFzChHs2HTCbCStwZsl Eo2ZnTozanoeXfRzIOq+KnS5UaaSiUsuP3v
weRZQQ9Fi8ZatCo1jqvag2aKzKUuanOmO/4+hXP87Fzw/eaVz9QW+bvBBR]j59cedZ0dou03JY

License management menu - Generate License Request input window

Name Function Description
1 Machine ID Input field Enter machine number
2 DOWNLOAD Button Save LRQ file
3 QR-Code Display field QR code graphic
4 Text Display field Text field with code
5 CLOSE Button Close input window
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INSTRUCTION

To create the LRQ file:
1. Enter the machine number in the Machine ID (1) input field
2.

To save the generated LRQ file in the Downloads folder, select the
Download (2) button
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3.6.6.3 Generate test license

A maximum of two test licenses can be generated. The test license works until the last day
of the following month.

The license key is linked to a MAC address of the controller. If the controller is replaced, a
new license must be generated. Test license can be used for the transition.

INSTRUCTION
To generate a test license, select the GENERATE TEST LIC (fig. 39, pos. 4).

The Generate TEST LIC input window is opened.

G PRAWEMA HRI

M Files ¥ Spectrum BB HRI Overview u HRI-Bar &8 Settings (£ User Logs

VarioSpeedDressing
VarioSpeedProfiling
HRI
VarioCrossHoning
Asymetric Gearing
HRlexpert
FeedLimiter
ClosedLoop
Toolmanagement
HRIraw

OPC UA Server
GearCalculator (Dach)

Fig. 43 License management menu - Generate Test license input window
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Function Description
1 Customer Input field Enter customer name
name
2 Location Input field Enter location
3 Machine ID Input field Enter machine ID
4 Variables Checkboxes Select variable
5 GENARATE Button Create test license
6 CLOSE Button Close input window
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3.6.7 Help menu

(G PRAWEMA HRI

M Files ¥ Spectrum BB HRI Overview ] HRI-Bar 8 Settings (&4 User Logs

o OEJ A 1 |of198 (™

DVS TECHNOLOGY GROUP

Process Monitoring

Help menu

Name Function Description
1 I:r?:;i'?g doc- Display field Training documentation for HRI and HRlexpert
5 Navigation bar | Button gﬂailgir?gture view of the individual pages for navi-
3 Page before Button Scroll one page back
4 Page no. Button Enter the page nos., which should be opened
5 Page back Input field Scroll one page back
6 Mag. lens Button Open search function input field
7 Enlarge + Button Enlarge text
8 Shrink - Button Shrink text
9 Scroll Button Scroll in the document (across or vertically)

In the Help menu, the stored training documentation for HRI and HRlexpert are shown.

INSTRUCTION
To open the input field Text search, click the Lens button (6).
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The input field Text search is opened for the search function.

G PRAWEMA HRI

M Files ¥ Spectrum BB HRI Overview s HRI-Bar B Settings (& User Logs

3]

A 1 |of 198 ™

DVS TECHNOLOGY GROUP

Process Monitoring

Fig. 45 Help menu - search open input field
- Name Function Description
10 ﬁg%mh text Input field Enter text for search in the document
11 Backwards Button Jump to the previous hit in the training docu-
mentation.
Jump to the next hit in the training documenta-
12 Forwards Button tion.
INSTRUCTION

To close the input field Text search (10) click on the Lens button (6) again.

Page 78

HRI® Operating Manual




PRAWEMA

Software component HRI®

3.6.8 To the User management menu

(G PRAWEMA HRI

B Files |~ Spectrum EBHRI Overview M) HRI-Bar &8 Settings (& User Logs

User mangagement

Filter

Username

Admin

Firstname

Lastname

Admin hrisupport@praewema.de

Items per page - 1-10f1

Fig. 46 To the user management menu

i Name Function Description
1 User Display field Registered user
2 Edit Button Process user data
3 Delete Button Delete user
4 User Button Add new user
Add (+)

In the User management menu, various users can be created and edited. Authorization
levels were introduced to prevent unauthorized inputs.

Authorization levels

Rights

Operator

No authorization to change limiting values.

Setter

The limiting values can be changed

=

Administrator

The limiting values and settings can be changed

INSTRUCTION
To add a new user, select the "+" (4) button.
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The Add user input window is opened.

Add user

Username

Roles

Password

Confirm password

Username

Password

Confirm password

CANCEL

®

User management menu, add user input window

Name Function Description
1 Username Input field Enter username
2 Role Selection field Select user level
3 Password Input field Enter password
4 Repeat Input field Repeat password
password
5 OK Button Confirm input
6 STOP Button Delete input
INSTRUCTION

To create a new user or to edit an existing user:

@ 1. Enter username (1),

Select user level (2),

2
3.  Specify password (3+4),
4

Confirm all entries with the OK (5) button.
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3.7 Documentation menu

G PRAWEMA HRI

@8 Files ¥ Spectrum BB HRI Overview ul] HRI-Bar #% Settings

History

9/5/24, 6:57 AM

Test with new clamping device W

9/5/24, 6:57 AM
change limit from 100mg to 80 mg.

Information from EOL
9/5/24, 6:56 AM

Add new order limit.
order 12 bw 2 limit 100 mg reject as NOK

Documentation menu

NEW LOG EXPORT

items per Page:

Name Function Description
1 Sequence Display field Stored notices with date and clock time
2 Delete Button Delete sequence input
NEW
3 ENTRY Button Create new logbook entry
4 EXPORT Button Export course as JSON file

In the Documentation menu, a logbook for the machine can be created.

Notices about changes and adjustments can be entered here. So, it can be documented
why HRI objects were changed and what effects this has.

INSTRUCTION

INSTRUCTION

To add a new entry, select the NEW ENTRY (3) button.

To save the entry as a JSON file, select the EXPORT (4) button.
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The New logbook entry input window is opened.

New log entry

Fig. 49 Documentation menu - New logbook entry input window
- Name Function Description
[ New
1 Logbook Input field Write new entry with date and clock time
entry
2 SAVE Button Save new entry in the logbook
3 STOP Button Stop text input

Page 82

HRI® Operating Manual



PRAWENMA
HRI®expert software component

4 HRI°expert software component

HRI®

EXPERT

HRI® Operating Manual Page 83



PRAWEMA

HRI®expert software component

4.1

4.1.1

What is HRlexpert?

The HRIexpert software component expands the range of HRI functions to include the fre-
quency analysis (FFT) high-frequency data.

This function facilitates the targeted monitoring of specific orders, to effectively prevent
quality failures in the workpieces produced, and detect them before the next process.

In HRlexpert, limiting values can be defined individually and in detail, and extended to or-
ders or even limit curves.

The saving of the frequency courses creates the basis for a workpiece-related detailed
analysis.

Added value with HRlexpert

The order analysis and monitoring are essential functions that require expert knowledge for
parameterizing.
Extended logging functions enable a detailed recording of various machining processes.

With the HRIexpert component, CSV files can be generated that are compatible with third
party systems. This ensures seamless integration in various platforms.

NOTE!
Each order corresponds to a multiple of the basic speed of the rotor.

& This means that the first order corresponds to the speed of the rotor itself, the
second order to the double speed, and so on.

Each order stands for a harmonic component in the vibration signal.
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4.2 HRIlexpert - visualization
4.3 File system menu - overview of limiting values of frequency object

(G PRAWEMA HRI

M Files & Spectrum EBHRI Overview M| HRI-Bar %8 Settings (& User Logs

Overview Ranges Recordings (No workpiece relation)

Filesystem:

Name:
changed at:

Bandwidth Procsteps NC-Prog-No. Handling

Limit Reaction ‘

MockPartljson @ 15 2
3.24.25, 2:12:06

3.7.4.10.9 50 C1-Spindle_X 120mg FeedLimiter

1541 2

X

Min Max

3,74,10,9 50 C1-Spindle_X 200mg NOK

Yo

12000 1,2,34,56,7.8.. 35

nenejson
3.20.25, 7:47:30

Upload limiting curve:
P 9 D Procsteps

Hri (¢} HandlingChannel1 None

Temperature 0°C 40°C 1.2.34,56,7.8.. 35 C1 StopCyde

-] -]

Delete

Dateiname =
SRS Reaktion
Limiting Curve

File system menu - upper area - limiting values of frequency object

Name Function Description
1 Upper Display range All limiting values frequency object
range
. ' Orders that should be monitored (feedback re-

Order Display field quired from the test bench)

Bandwidth Display field Bandwidth of orders

Program steps | Display field Program steps of the machining that are moni-
tored

NC-program Display field NC subprograms that are monitored

numbers

Handling Display field Selept which spindle or which sensor should be
monitored

Limiting value Display field Limit value in mg which triggers the fault re-
sponse when exceeded

Reaction Display field Fault response that is triggered if the value is
exceeded.
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9 + Button Create new frequency object
10 - Button Delete selected frequency object
11 Edit Button Open existing frequency object menu
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4.3.1 New frequency object menu - input menu for limiting values
An input menu for the Frequency objects is integrated into the software for easier configu-
ration of the limiting values and to reduce the risk of incorrect inputs.
In this input menu, individual variables can be monitored and fault responses defined.

INSTRUCTION
To open the input menu, press the Machining (11) button in the file system
menu.

The New frequency object input menu is opened.

(G PRAWEMA HRI
New frequency object
I Files ¥ Spectrum BB HRI Oven  order

Order

1"

§

Overview Ranges Rec

O,

?

Bandwidth

Filesystem:

§
i

Name: dling Reaction

changed at:

MockPartljson @ Spindle_X FeedLimiter
3.24.25, 2:12:06

Spindle_X NOK

nonejson
3.20.25, 7:47:30

a B
None

Status Value andling Reaction

o ]

?

Upload limiting curve: D

=

Staus value as number

gChannell None

—©
—@

)

StopCyde

000

Update Delete

Dateiname

Limiting Curve

Input menu: new frequency object

Name Function Description
1 Order Input field Enter which orders should be monitored.
2 Bandwidth Input field Enter the bandwidth of the orders.
NC program Various subprograms, enter channel-number,

Input field

numbers See chapter 3.2.1.3

Select program steps of the machining that are
4 Program steps | Selection field monitored,
See chapter 3.2.1.4

Select spindle or sensor which should be moni-
5 Axis handling List selection field | tored,
See chapter 3.2.1.5
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Enter the limiting value in mg which triggers the

€ Limiting value Input field fault response when exceeded

7 Reaction List selection field :ggger::gonse that is triggered if the value is
8 Status Value Input field Input status text number for display in the HMI.
9 OK Button close

10 Stop Button close
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4.3.1.1 Responses of the machine

In the selection list, the fault responses are available for selection, which are triggered if
certain values are exceeded or not reached.

These fault responses may cover various measures, such as stopping the process, trigger-
ing an alarm or displaying a warning message to indicate deviations or problems in the ma-

chining process.

(G PRAWEMA HRI

Il Files ¥ Spectrum EBHRI Oven

Overview Ranges Recordin

Filesystem:

Name:
changed at:

MockPartl.json @
3.24.25, 2:12:06

nenejson
3.20.25, 7:47:30

Upload limiting curve: D

New frequency object

idth

Bandwidth
NC program number

SPC

StopCycle

Reset
FeedLimiter
ContactDetection

Dateiname
Limiting Curve

dling

Spindle_X

Spindle_X

andling

gChannell

Update

Fig. 52 New frequency object menu - selection list reactions

Reaction

FeedLimiter

NOK

000

Reaction

None

StopCyde

-] -]e

Delete

Reaction Description

None No machine reaction

NOK The part is ejected as an NOK part
SPC The part is unloaded as an SPC part

1 StopCycle

The machine stopped after the cycle.

Reset

EMERGENCY STOP and retraction into X-0 position

Feed control
FeedLimiter

Feed limitation as from the infeed axis

Contact detection

Contact detection from tool to workpiece.
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4.3.1.2 Example of an order analysis

(G PRAWEMA HRI

M Files | Spectrum BB HRI Overview sl HRI-Bar &® Settings (& User Logs

Recordings (No workpiece relation)
Filesystem:
Mane Order  Bandwidth 5 Handling Limit Reaction
changed at:

A 256 052 08 00 Z=20 {0.1)js : SETllEE 100mg  NOK

on HandlingChannel2

2.6.23, 10:47:30 \ i ) J-
BPS.json

12.16.24, 8:00:26

Upload limiting curve:

Fig. 53 Files menu - Order analysis

In this example the 26th order (1) is monitored with a Bandwidth of two orders.

Workpieces that exceed the limiting value of 100 mg are marked as NOK (2), and ejected
from the production process.

This monitoring ensures a high product quality and minimizes exclusion in the assembly.

110 | i T i | i

- ! ! ! . .

o —F——} | — .

0 A W (]

TQ . - + 2
4 & 4

LY '@\ : A /\ ‘ ;

2 [ A g ; A i
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- == i

‘G‘I

Fig. 54 Result of acoustic test stand
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4.4 Upload limit curve

G PRAWEMA HRI

B Files 2 Spectrum BB HRI Overview !] HRI-Bar %2 Settings @& User Logs

Overview Ranges Recordings (No workpiece relation)

Filesystem:

Name: Order  Bandwidth Procsteps NC-Prog-No. Handling Limit Reaction

changed at:
A 256 052 08 00 Z=29 {0.1).js
on

2,6.23, 10:47:30

BPSjson
1216.24, 8:00:26

Upload limiting curve:

Fig. 55 Files menu - Upload limit curve

With the HRIanalyze+ software component, a limit curve can be created and saved as a
JSON file. See chapter 5.4.4.2.

This limit curve can be read in and visualized with the HRIexpert.

INSTRUCTION
To upload the limit curve, select the button (1) in the menu file system.

The Upload file menu window file is opened .

(G PRAWEMA HRI

[+ Upload file
M Files | Spectrum BB HRI Over

Overview Ranges Recordir

Filesystem: Choose file...

A 256 052 08 00 Z=20 (C.1)4s
on
2623, 10:47:30

BPS.json
12.16.24, 8:00:26

Upload limiting curve:

Fig. 56 Files menu - upload limit curve menu window

i Name Function Description

1 SfﬁLeCt Button Select file in the PC directory
2 Close Button Close menu window
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INSTRUCTION
To upload the limit curve:

1. Select the file (1) button in the menu window.

2. A browser window is opened. Select the desired file on the PC and
confirm with the Open button.

3.  After the upload, the loading bar changes color.

NOTE!

B The file name of the limit curve and the file name of the workpiece, for which
the limit curve should apply, must be identical, otherwise the HRI monitoring
(HRlexpert) cannot assign the limit curve!

INSTRUCTION
To check whether the limit curve has been uploaded, switch to the Spectrum
menu. See chapter 4.6.3.
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4.5 File system menu - Recordings

(G PRAWEMA HRI

B Files | Spectrum EBHRI OviSZ4w sl HRI-Bar & Settings (& User Logs

Overview Ranges ‘ Recordings (No workpiece relation)
Filesystem:
Order Bandwidth Procsteps NC-Prog-No. Handling Reaction

Name:
changed at:

A 256 052 08 00 Z=29 (C.1)s @
on

2.6.23, 10:47:30

BPS.json
12.16.24, 8:00:26

Upload limiting curve: D

Fig. 57 Files menu - Register recordings - recording function of the spectrum

INSTRUCTION
In the File system menu, click register Recordings (1).

Register Recordings is opened in the Files menu.

(G PRAWEMA HRI

B Files ¥ Spectrum BB HRI Overview ™| HRI-Bar %8 Settings @ User Logs

Overview Ranges Recordings (No werkpiece relation)

Start time Stop time Duration

Fig. 58 Files menu - Register Recordings

i Name Function Description

1 START Button Start recording

2 STOP Button Stop recording

In register Recordings, a manual recording function of the vibration spectra can be started.
Here the recording can also be stopped and the recording saved.
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INSTRUCTION
@ To start the recording, click the START (1) button.
To stop the recording select the STOP (2) button.

The recording is stored as a BIN file. The recording can be opened and analyzed with the
software component HRIanalyze+.

INSTRUCTION
To monitor the recording, open the Spectrum menu.

Activating the recording function shows an additional field in the Spectrum menu.

(& _PRAWEMA HRI

8 Files BB HRI Overview ] HRI-Bar &% Settings (& User Logs
Spectrum

U-Tailstock B-Honinghead [l C2-Spindie_X [ C2-Spindie_Y E2-Spindie [l C1-Spindle C2-Spindie_Z [l C2-Spindie
#6 [
439.038 mg Recorded Specs: 6248

Program step:
400mg O=' Duration:  0:2:43.1.38

Start/Stop:
350 mg

300 mg

SETTINGS PROCESS DATA:

Fig. 59 Spectrum menu - Register recordings

- Name Function Description

1 Infos Record Display field Info on the running recording are shown
2 FILES Button To the Files menu
3 Red point Display flashes Recording running

INSTRUCTION
To stop the recording, select the STOP button in the Files menu.
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4.6 Spectrum menu
(& PRAWEMA HRI

I8 Files BB HRI Overview ] HRI-Bar %8 Settings ([ User Logs
Spectrum

U-Tailstock [l C1-Spindle E2-Spindle C2-Spindie_Z |l C2-Spindie B-Honinghead C2-Spindie_Y [l C2-Spindle_X
#26
439.038 mg

’ﬂ
S F S S S

SETTINGS PROCESS DATA:

()

Fig. 60 Spectrum menu

- Name Function Description

1 SETTINGS Button Open fche Settings menu window (orders / fre-
quencies)
PROCESS- .
2 DATA Button Open Process data menu window
3 Bar charts Indication Frequency objects as bar charts

In the Spectrum menu, The order objects are shown as bar charts. If the process step is
not active, the bar chart (3) is light blue. If the process step is active, the bar chart is green.
If the limiting values are exceeded, the bar chart (3) is red.

INSTRUCTION
To open the PROCESS DATA menu window, select the button (2).

INSTRUCTION
To open the SETTINGS menu window, select the button (1).
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4.6.1 Settings frequency / order)

The SETTINGS menu window is opened for order or frequency (1).

(G PRAWEMA HRI

BB Files & Spectrum BB HRI Overview u] HRI-Bar %8 Settings (& User Logs

Spectrum

Settin gs .!. Ci-Spindie [ E2-Spindle U-Tailstock

Switch x-axis

e FREQUENCY

Y Max auto

Value
439,038

Define line color

C2-Spindle_X:
C2-Spindle_Y:

C1-Spindie:

E2-Spindle:

C2-Spindle:
B-Honinghead:

U-Tailstock:
C2-Spindle_Z:

#26:

.O0.0.0.%

SETTINGS PROCESS DATA:

Fig. 61 Spectrum menu - Settings menu window - Adapt frequency or order

- Name Function Description

1 FREQUENCY / Button The X-axis of the diagram is shown as a FRE-
ORDER QUENCY or ORDER.

2 Y max . Checkbox Adapt value automatically
automatic

3 Y max Input field Enter fixed value
manual

4 Line colors Buttons Adjust line color

5 Close Button Save and close the Settings menu window

In the menu window SETTINGS, the X-axis can be switched between the frequency and
the orders in relation to the speed of the workpiece spindle.

INSTRUCTION
Select the button (1) to change between the order or frequency settings.

INSTRUCTION
Set the Y-axis to either a fixed value (3) or to automatically adjusted (2).
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The colors of the individual lines can be individually specified.

INSTRUCTION
To adapt the colors, select the desired Line color (4) button.

The Adapt line colors menu window is open.

G PRAWEMA HRI

B Files 2 Spectrum BB HRI Overview ul| HRI-Bar &8 Settings (& User Logs

Spectrum
Settings +* -Spi 2-Spi C2-Spindie | B-Honinghead U-Taistock

Switch x-axis

(Order/Frequency): ORDER

¥ Max auto

Value
Y Max manuell 439,D3S=O

Define line color
C2-Spindle_X:

C2-Spindle_¥:
C1-Spindle:
E2-Spindle:
C2-Spindle:

B-Honinghead:
U-Tailstock:

C2-Spindle_Z:

Spectrum menu - Settings menu window - Adapt line colors

Name Function Description
1 FREQUENCY / Button The X-axis of the diagram is shown as a FRE-
ORDER QUENCY or ORDER.
2 Y max . Checkbox Adapt value automatically
automatic
3 Y max Input field Enter fixed value
manual
Defined .
4 line colors Buttons Set line color
5 Close Button Close setting menu window
6 Color selector Menu window Select colors for the lines
7 Current color Selection C_urrently selected color (indicated by a white
circle.
Switch between the color models
8 | Colormodel | Button RGBA / HSLA / CMYK / HEX
9 Color model Input field Enter color values manually (numerical value)
Values
10 Color field Input field Open color field menu window
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Extended
11 color field Selection field Select color

window
12 Color selector Slider Select color
13 Transparency Slider Select transparency
14 ACCEPT Button Accept selected color
15 CANCEL Button Close menu window

INSTRUCTION

Select the button (10) to open the Extended color field menu window.
In the Extended color field (11) menu window, set a color and save with the
ACCEPT (15) button.

In the color field of the color selector, various color components can be set in the color
models RGBA, HSLA, CMYK or HEX.

All settings made are stored and are available the next time the page is called.

Page 98

HRI® Operating Manual



PRAWEMA
HRI®expert software component

4.6.2 Process data

( PRAWEMA HRI

M Files |2 Spectrum BB HRI Overview ul] HRI-Bar ¥ Settings (& User Logs

Spectrum

E2-Spindle C2-Spindie |l B-Honinghead U-Tailstock

Process data: «»

SubProg:
Program step:

Display only limit curves of the
current process step

SETTINGS PROCESS DATA:

Spectrum menu - adapt line colors menu window

Name Function Description
1 SubProg Display field Display the current NC program
2 Program step Display field Display the active program step.
Display only
3 limit curves of Checkbox Only display limit curves in the current process
the current step
process step
4 Close Button Close process data menu window

INSTRUCTION
To close the Process data menu window, click the button (4).

Under process data, the active NC program and the active process step are displayed. This
controls the work step in which the machine processes the workpiece.

By means of a button, the limit curves are inly displayed in the current process step.
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4.6.3 Check limit curve

After successful uploading of a limit curve (see chapter 4.4), a check can be made in the
Spectrum menu whether or not the limit curve was taken over.

(G PRAWEMA HRI

M Files |« Spectrum EBHRI Overview ul] HRI-Bar %X Settings ([ User Logs

B limit_ ps_ 4 N imit_ps_10 N C2-Spindle [ C1-Spindie

MM‘L Wlimil_ps_4: X- 2529.00 Y-50 _[—1—
o wUA . Ilimit_ps_10: X: 2529.00 Y:50 - |
'W”?Av’ l‘#\j’\‘\! W ‘*IMMJ,W\’M“'M [l C2-Spindle: X: 2529.00 Y:27.198494 \f;\.yf N,l_hﬂ.,.llj,&lw AVET G P 2 T PO
i I C1-Spindie: X: 2529.00 Y:15.114309

S
& &
o S e

O S S o S O S ] o
) S S o ) S ) S N S
g & 3 IS e S e

SETTINGS PROCESS DATA:

Fig. 64 Spectrum menu - checking the limit curve

The limit curve is shown in the Spectrum menu spectrum as a yellow limit line (1). Each ac-
tive process step has been given its own limit curve.
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4.7 Feed limitation menu - orders
(G PRAWEMA HRI it AD

M Files & Spectrum BB HRI Overview M HRI-Bar %8 Settings (& User Logs @ right ~ Sen ¥ O

Overview Ranges Recordings (No workpiece relation)

Filesystem:

Name: Order Bandwidth Procsteps NC-Prog-No. Handling Limit Reaction
changed at:

3.7.410,9 50 HandlingChannell 100 mg

Upload limiting curve: D

(-]
Procsteps NC-Prog-No. Axis-Handling Reaction

Hri 0 374109 HandlfngChanneH None
HandlingChannel2 _

Force 0% 3,.74.109 X1.X2 “ FeedLimiter

0 1
Vibration 3.7.4.10.9 C1-Spindie FeedLimiter
mg \ J

080

Fig. 65 Feed limitation menu - orders

To make the process stable, and to catch acceleration peaks, a feed limitation (Feed Limit-
er) was integrated in the software. So that precise process control is possible,

In the HRIexpert version, the control of the machine feed can be done by specifying
threshold values for orders.

A limiting value for monitoring vibrations is programmed In the HRIexpert software compo-
nent.

As soon as the specified threshold value is exceeded, there is the feed limitation.

The Feed Limiter was added to select the fault reaction (1).

If 100% of the set limiting values is exceeded, the feed is reduced by 10% steps until the
vibrations stabilize. If the vibrations fall below the 100% limit, the feed is increased step by
step.

In the event of exceeding the limiting value by 120%, the feed is reduced to 0%. If the vi-
brations fall below 100% of the limiting value, the feed is increased to 100% again in steps
of 10%.
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Vib €1 Spindle
Vit 8 HoningHead

0 — Vib U Tailstock

Fig. 66 Feed limitation menu - example in HRIanalyze+

The spindle "Vibration C1 spindle" (for the first 20 orders, value in mg) and FeedOverride
(feed limitation) are shown in this example.

If the limiting value of 120 mg is exceeded, the feed limitation becomes active and reduces
the feed of the X-axis.
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5 HRI®analyze+ software component

HRI®

ANALYZE+
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5.1 What is HRlanalyze+?

The HRIlanalyze+ software component was developed to analyze the recorded HRI data.
The program automatically detects the following file formats from the software components
HRI and HRlexpert:

¢ HRILog
HRIDebuglLog
HRIFFTLog
HRIShockLog

The values in diagrams can be displayed in order to obtain an overview of the production
and the part quality as quickly as possible.

For a better overview, certain parameters are preselected.

Furthermore, the following file-formats can be read in:
o XML files from Siemens Servo Trace,
e CSV files from the drive oscilloscope from Bosch Rexroth

From these read-in data, an FFT diagram can then be calculated.
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5.2 HRIlanalyze+ - visualization

INSTRUCTION

Proceed as follows to start the HRIanalyze+ software.
1. Open the HRIanalyze+ file in the PC directory HRIAnalyze+2.1.2 .

The main HRIanalyze+ menu is opened.

5.3 Main menu HRI analyze+

Please load files for analysis via the menu on the left

XXX

Fig. 67 Main menu HRIlanalyze+

Name Function Description

1 Import Button Open the Import file menu window
Add ' .

2 files Button Open the Add files menu window

3 L}nloadmg of Button Delete files
files

4 Langu_age Button Open Language selection menu window
selection
Request .

5 9 Button Open the Request support menu window
support

6 Settings Button Open the Settings menu window

7 Account Button Open the Current licenses menu window.

HRI® Operating Manual
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8 Exit Button End HRlanalyze+ program

9 v.2.1.2 Display field Current program version

10 Export Button Export current view of a diagram

11 Back Button One work step back
Display .

12 table Button Display values as table

13 Line diagram Button Display values as line diagrams

14 FFT Button Display values as FFT diagrams
Display Camp- . .

15 bell diagrams Button Display values as Campbell diagrams
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5.3.1 Import afile

[+ HRianalyze+

Import
Files {0)

Fig. 68

Import menu window

[ 5 HRianalyze+

¢ Offnen
£ X B

Organisieren v

S5 EN

@ OneDrive
[ Dieser PC

= Software (K)
= Public (5)
=

=T

W Netzwerk

77« Auftrag > Priwema > HRI-Hendbuch » Unterlagen > Example > Scope >

Neuer Ordner
~

" Screens HRanaly Name Anderungsdatum

= “"‘"‘W‘.' N I B3] Messung (20.04.2022_13-03-43) 23.08.2024 08:12

l 37 Messung BCUXZ Antriebsoszilloskop 23.08.2024 0812

E. Windows (C)

= Scanverzeichni

== TD-Archivierur

Tp

Microsoft Excel-C...
Microsoft Excel-C...

¢ | Scopedurchsuchen

GroBe

267KB
1.230K8B

Dateiname:

| HRServoTace/Digital Way/B ~

| Offnen |v  Abbrechen

Fig. 69

Import menu window - data directory in the PC
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- Name Function Description
1 Import Button Open the Import file menu window
. Select directory in the PC, and
2 Directory Button open file
3 OK Button C_onflrm the selected file and close the menu
window.
4 Stop Button St'op the file import stop and close the menu
window
5 File File name Select file in the PC directory
6 Open Button Confirm the selected file
INSTRUCTION

To import a file:

1. Select the Import button (1).
2.  Select the Directory button (2).
3.  Select the corresponding File (5) in the PC directory, and confirm with

Open button (6),
4.  Press the OK button (3). The menu window closes.

The following file types that were generated with HRI and HRIlexpert can be loaded:
¢ HRILog

e HRIDebugLog

e HRIFFTLog

¢ HRIShockLog

HRlanalyze+ automatically detects the file type. Furthermore, the measurements from the
spectrum display can be loaded.

HRImachine 3.1.1 Setup - X
HRI Appsettings
Choose the data paths according to your application. Relative Paths to

C:\PraewemaHRI are possible.

. Set data paths for Production data and config files
Production data (big) C:\hridata\production

Config Data C:\hridata\config

.Loos C:\idatalog

<Back | Next> Cancel

Fig. 70 Storage path in PC directory

NOTE!

& When installing the HRI, a storage path for the HRI data is sought. Later, this
setting can no longer be changed!
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Production data (1)
The HRI files concerning the Production are stored in the Production data folder in the PC
directory as HRILog, HRIDebugLog, HRIFFTLog, or HRIShockLog files.

Config Data (2)

The settings part programs and limit curves are stored under Config Data.

NOTE!
= We recommend backing up this folder with the IndraWorks project:

Logs (3)
The logging files are stored in the Logs folder for error analysis.

The files are stored in the following folder:
(C/D):\hridata\production\(left\right)HRILog

The file name is built as follows:

Filetype_ NCProgSubNr_Componentname_Date_Index
hrilog_50_Component_name_20210114 1

If monitoring objects are added or changed, a new file with an ascending index is created.

NC program numbers - see section 3.2.1.3.

HRI® Operating Manual Page 109



HRI®analyze+ software component

5.3.2 Language selection

2 HRlanalyze~ - o x|

Language selection ?
Language

English

[ o ] concet |

o ®

Language selection menu window

Name Function Description
1 Language selection | Button Open Language selection menu window
2 Language selection Drop-down select a language
menu

3 OK Button Conflrm_the selected language and close the
menu window.

4 Stop Button Stop thg language selection and close the
menu window.

INSTRUCTION

To select a language
1. Select the Language selection (1) button.
2.  Open the drop-down menu (2), and select the corresponding language,

3.  Press the OK (3) button. The menu window closes.
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5.3.3 Current licenses

ilanahar s

ez |

Permissions Customer \dentifier IsTestLicence
False
)-20003 PRAWEMA False

PRAWEMA False

s

Fig. 72 Current licenses menu window

- Name Function Description

1 Account Button Open the Current licenses menu window.
2 Current licenses Indication Display data for licenses
INSTRUCTION

To display the current licenses:
1. Select the Account (1) button.

2.  The Current licenses menu is open.

HRI® Operating Manual Page 111



HRI®analyze+ software component
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5.3.4 Export a screenshot

w.« D on DESKTOP-{
2« E on DESKTOP-F
2 K on DESKTOP-F
4 L on DESKTOP-F
2 Z on DESKTOP-F

'S HRlanalyze+ = o X
= | - ? = |
0,0004 ‘a
-0,5
0,0003
1 20
00002  -15
10
2 __ Achse 4 X1-Axis\S-0-0189 00
Schleppabstand
0,0001 .
__ Achse 4 X1-Axis\S-0-0040 0 0
2,5 = Geschwindigkeitsistwert Geber 1
g __ Achse 4 X1-Axis\S-0-0084 0 0
z 0 3 Drehmoment-/Kraft-Istwert
= — Achse 4 X1-Axis\S-0-005100
Lageistwert Geber 1
-35 10
-0,0001
4
-20
-0,0002
-4,5
-0,0003 -5 i i
|
00:00:00.000000 00:00:02.000000 00:00:04.000000
e Time l
Fig. 73 Export a screenshot
“% HRlanalyze+ = (u] X
o ﬂ
« > v A <« Auftrag > Prawema > HRI-Handbuch > Unterlagen > HRIAnalyze2.1.2 v Search HRIAnalyze+2.1.2 »
Organise v New folder =- 0
Name - Date modified Type Size
@ OneDrive lib File folder
I This PC Localization File folder
= C on DESKTOP-1 logs File folder

__ Achse 4 X1-Axis\S-0-018900

E= Windows (C)
o Software (€) Schleppabstand
= Scanverzeichnis __ Achse 4 X1-Axis\S-0-0040 0 0
Geschwindigkeitsistwert Geber 1
File name: 5
Swveastype PNGC-PNG) __ Achse 4 X1-Axis\S-0-0084 0 0
B . Drehmoment-/Kraft-Istwert
A Hide Folders Save Cancel = — Achse 4 X1-Axis\5-0-0051 0 0
| ) Lageistwert Geber 1
-35 10 \ [T_NJ | ‘\
0,0001 } \l L]
4 VO
\ by
2 ITAY,
-0,0002 \ f V -
-0,0003 -5 -0,0004 [ T
| |
00:00:00.000000 00:00:02.000000 00:00:04.000000
Time
L
Fig. 74 Export a screenshot into the PC directory
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Name Function Description
1 Export Button Export current data
2 Diagram Indication Graphic representation of the parameters
3 Scroll bar Scroll bar Shift the chronological area
4 File name Input field Enter file name in the PC directory
5 File type Selection list Select format for saving
6 Saving Button Save file and close menu window.

The export of a screenshot is done in the current view, and is possible in the following for-

mats:

e PNG
e JPG
e BMP
e PDF

INSTRUCTION

For the e of a screenshot:

1. Select the Export (1) button.

2.  Enter the desired File names (4) and select the File type (5) in the open

PC directory.

3.  Confirm the input with the Save (6) button.

The directory window closes.

HRI® Operating Manual
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5.4 Analyze HRI files
5.4.1 Analysis of HRIlog files

The files are stored in the following folder:
(C/D):\hridata\production\(left\right)HRILog

The file name is built as follows:

Filetype_ NCProgSubNr_Componentname_Date Index
hrilog_ 50 Component_name_ 20210114 1

If monitoring objects are added or changed, a new file with an ascending index is created.

’\ -] )[?J (’)[?](?J(’J (’J[% (‘E(‘E(?J[h?n*%

N

Fig. 75 Imported HRILog file - table view

i Name Description

1 Time stamp Date and clock time
2 HRI HRI value
All other parameters of sensors (temperature, current/force, vibra-
3 Columns .
tions, axes)
4 Lines Values for each machined workpiece.

The imported file is shown as a table. Each line (4) in the table stands for a machined
workpiece. Each column (3) of the table represents the values for a measured parameter or
Sensor.

HRI creates a file for each day, for each workpiece that is processed on the machine.

All relevant information is stored as a HRILog file. For order objects, a shown as bar is
created for each sensor.

Some columns are not shown in the HRlanalyze+. These columns are columns with text in-
formation. These HRILog files must then be opened with a text editor or a table program.
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Workpieces that, for example, were read in though a DMC, this information is stored in the
HRI, HRIFFTLog and HRIShockLog.

This enables workpieces to be traced from the honing process to the installation.

Fundamentally, the workpiece counter is stored in all log files.

If the machine works in simulation or standby mode, or the processing of a workpiece was
stopped, the workpiece counter does not count it. This can lead to double part numbers
and DMC. The simulation and standby is not recorded as from Backend version. 3.1.X.

5

NOTE!

If the processing is stopped by an EMERGENCY STOP (reset), there is a
current peak, and so a high HRI value. Such workpieces must be considered

separately via HRIDebugLog files.

Fig. 76 Imported file - selected table cells
! Name Function Description
1 Table Indication Select table cells for calculation
2 Line diagram Button Display values as line diagrams
INSTRUCTION

To the representation of the table as a line diagram:

1.  Select the desired table cells with the Shift key.
2. The Display line diagram (2) button.

NOTE!

We recommend always to just select some workpieces, and let them be
displayed in the line diagram. The calculation of the minimal, average and
maximum values requires a lot of processing power and can take a very long

time for many workpieces,
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The line diagram is created from the selected data in the table.

e

®

e

A | l‘; L i
0 |/-"/- ! l‘t ’!"'qu'?.\%"q M f‘ 1
,-/-"‘.‘hl;"‘ f

i
,.%ﬂw‘. Wfﬁ

i

Spindel

— TempE min
— TempE avg

0 = TempB max
0~ TampC min
— TempC avg

TempC max

Vib min

FEIS

WM : :"f{"’fwﬁ{ | ‘l y @ — s

\ \]{ i IJ!IJ ‘I\l!]l\':'n-r\‘“ O —h

01:00:00.000

02:00:00.000

03:00:00.000
Time

04:00:00.000 05:00:00.000

Fig. 77 View of the data as a line diagram - example
Name Function Description
1 Y axis Indication Representatlon of the parameter values such as
in the table
2 X axis Indication Representation of the time axis
3 Parameter Checkboxes Select parameters (columns from the table)
4 Line diagram Indication Display line diagram of the values

On the right-hand side of the line diagram, the displayed parameters can be selected or the
selection can be canceled.

Information about the curve values and be shown by moving the mouse over the diagram.

In the example, a preselection is made for the parameters HRImax, HRlavg, Partcount
Dress and Lifetime Wheel.

A separate Y-axis is calculated for each column. Therefore, there can be prolonged waiting
times for many order and diagnostic objects, when the diagram is calculated.

With the right mouse button, a dialog field can be opened and the information shown or
hidden.

INSTRUCTION
To select parameters in the line diagram, click the corresponding checkbox

3).
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a4

Y- Axis »
Showrhide ¥
ScaleAllData

01:00:00.000

Max /

Min

02:00-00.000 03:00:00.000

Time

o H =
‘/ ! = ,',,'.ﬁﬂ”-i" Wﬁﬁ'ﬂ'},-wk | WM”\ &l | @“\.‘ :[
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O — TempB min
O — TempB avg
1 — Templ max

TempC min
] — TempC avg
TempC max
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Oooo
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= ForceB min

— ForceB avg
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ForceC min
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ForceX min

O ~ ForceX avg

ForceX max
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Fig. 78

Dialog field in the line diagram - line 1

CImD) - | - |

] — Spindel
7000 O — TempB min
0O — TempB avg
) — Tempk max
= O = ForceB avg
O = ForceB max
z 0 — ForceC min
) [ ] — ForceC avg
4000 | ForceC max
o | o
Legend show/hide ForceX max
= Y- Axs R V:sxses showshide | ) I i ] — ForceZ min
._ Show/hide ¥ Show/hide cursor e point infos |1~ Il o | t r\: ] il b= ’“':":""9
ScaleAllData Show DMC (if exist) i Ah"ww ”l ;'\' ‘\l J“’ ; _ :'m: -
L TR H'W{I’IW]{ \ == I | e
@ Al T e | e
- 1-/'/\"“’ A f %‘ AEs er"al‘l“\'i‘f‘r'\e Ml’ T :'r
01:00:00.000 02:00-00.000 03:00:00.000 04:00:00.000 05:00: N’;}w
Time
Fig. 79 Dialog field in the line diagram - line 2
- Name Function Description
. Input window, show min./max. of the Y-
1 Y axis Drop-down menu

axis.

Show/hide

Drop-down menu

Input window for item show 6, 7, 8 and 9

Markings

Drop-down menu

ScaleAllData

Button

Scaling of the Y-axis to the highest value

Max

Input field

Enter the maximum value of the Y-axis 6

Min

Input field

Enter the minimum value of the Y-axis 5
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Legend . . .

7 Show/hide Button Parameters, right side show or hide
Y-axes .

8 Show/hide Button Show or hide all Y-axes

9 Mouse pplnter Button Show or hide mouse pointer information
information

10 Display DMC Button Display DMC, if present
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5.4.2 Set and delete filter

% HRlanolyze

Add custom filter

Name

Operator

&
‘— Vachine
@—

Fig. 80

Filter function - add filter menu window

Remove custom filter
Select the filters to be deleted and confirm with OK.

0 Example 1
O Example 2

Fig. 81 Filter function - delete filter menu window
- Name Function Description
1 Arrow Drop-down menu | Open and close Filter menu
2 Filter Checkboxes Select or deselect desired filter
3 - Button Open Delete user-defined filter menu window
4 + Button Open Add user-defined filter menu window
5 Name Input field Enter filter name
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6 Column Drop-down menu | Which variable should be filtered

7 Operator Drop-down menu | Should be filtered with which operator

8 Value Input field Enter value

9 Arrow Drop-down menu | Open and close drop-down menu

10 OK Button Confirm all inputs and close menu window
11 Stop Button Stop all inputs and close menu window

12 hﬁg:-defined Checkbox Select user-defined filter to delete

After the import of a file, user-defined filters can be specified.
A filter can be set to better analyze the HRIFFTLog and the HRIShockLog files,
As well as filters on sensors and work steps, user-defined filters are also possible.

Specific frequency ranges can also be filtered. With the display, only these frequency rang-
es can be displayed in the lines or Campbell diagram

INSTRUCTION

To add a user-defined filter:

1. Click on the Arrow (1) in the Filter drop-down menu,

SUNCOROTRECNCORID

Select the + (4) button. The Add filter menu window is open,

Enter a name for the filter in the Name (5) input field,

Select a designation in the Column (6) drop-down menu,

Select a symbol in the Operator (7) drop-down menu,

Enter a value in the Value (8) input field,

With the OK (10) button confirm all inputs and close the input window.
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Add custom filter

Name

(ctumn
Machine

l Device

I Sensor
Working step
Material

Resolution

Revolutions
Part
Max. Amplitude

May. Amnlitude Frea,

Fig. 82

Add user-defined filter - drop-down menu column

Column

Description

Machine

Machine number

Control system

Name of vibration sensor

Sensor Number of the inputs of the vibration sensor
Step Number of process step

Material Designation of the gearing / of the workpiece
Resolution Sampling rate of the vibration sensors
Speed Workpiece spindle speed

Part Part counter

Max. Maximum amplitude in mg

Max. Amplitude freq.

Frequency with which the maximum amplitude was
measured

DMC Serial number of workpiece

Impact Maximum level of the vibration sensor
RMS RMS value of the maximum level
Spindle Filter by spindle number
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Frequency range

Filter by a specific frequency range

% HRianalyze~

Add custom filter

Name

Column

Fig. 83

Add filter - operator drop-down menu

- Operator

Description
< Larger
> Smaller
== Equal to (exact correspondence)
C Contains
<= Greater than or equal to
> = Less than or equal to
>< Values between
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5.4.3 Analysis of HRIDebugLog files

HRI creates a debug file for each part.

With these files it is possible to check the course of the temperature, the forces and the vi-
brations during the machining process.

oy SynchroFine
SynchroFine machines record the positions of the linear axes X and Z are

) charted, and the position of the W-axis is recorded.

SynchroForm
SynchroForm machines record the positions of the linear axes X, Y and Z.

The files are stored in the following folder:
(C/D):\hridata\production\(left\right)HRIDebugLog

The file name is built as follows:

Filetype Date_Time_NC-subprogram
hri_data_debug_2020-09-21T11-30-36_50_470

The components can be clearly assigned on the basis of the total number of parts.

& — ForceHRI —‘

] — ForceB
] ForceC
] — ForceX
O ForceZ
= PosX

] PosY
(] PosZ

— VibrationHRI

HE O — vib C1-Spindle

] — Vib B-Spindle

L O — vib U-Axis

| O — c1-Spindle Ord19 8 bw1 h2 n-4531
0 C1-Spindle Ord19 8 bw1 h1 n-4531
[ 0 C2-Spindle Ord19 8 bw1 h2 n-4531
[ l] ’ (] C2-Spindle Ord19 8 bw1 h1 n-4531
f B-Spindle Ord19 8 bw1 h2 n-4531

] — B-Spindle Ord19 8 bw1 h1 n-4531

] — U-Axis Ord19 8 bwi h2 n-4531

Fig. 84 Example HRIDebugLog file line diagram - SynchroFine

SynchroFine
This example shows the honing of a workpiece.

The blue line is the position of the X-axis (1). During work step 9 (interrupted cut), the X-
axis is briefly retracted.

HRI® Operating Manual Page 123



PRAWEMA
HRI®analyze+ software component

The force component (2) and the vibration component (3) on the HRI are reduced consid-
erably during the stroke section.

After the tool comes into contact with the workpiece again, the forces are lower than before
the interrupted step.
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5.4.4 Analysis of HRIFFTLog files

The vibration spectra are stored in the HRIFFTLog files.

A complete spectrum is stored from each sensor every 120 ms. Each line in the table con-
tains a frequency spectrum for a workpiece.

The spectra can be visualized with HRIanalyze+ as a line diagram or as a Campbell dia-
gram.

The files are stored in the following folder:
(C/D):\hridata\production\(left\right)HRIFFTLog

The file name is built as follows:

Channel_Date Hour_Componentname_Sensorname_Processstep FFT
34 2020090208 component_name_B_honinghead 26 FFT

To divide the quantity of data, every two hours a new FFT and shock file is generated. The
quantity of data for one day can exceed one gigabyte in the case if a processing machine
with 4 sensors.

This quantity of data must be completely loaded to analyze the vibrations. Therefore, the
data is divided.

On the left-hand side of the overview, filters for the files HRIFFTLog and HRIShockLog are
specified. See chapter 5.4.2.
The name of the sensors is shown in the text.

NOTE!

We recommend always to just select some workpieces, and let them be
& displayed in the line diagram. The calculation of the minimal, average and

maximum values requires a lot of processing power and can take a very long

time for many workpieces,
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5.4.4.1 Campbell diagram
If a Campbell diagram is to be created, a menu window is opened.

Display X-axis as order or
frequency?

Fig. 85 Menu window query Campbell diagram

INSTRUCTION
@ To represent the X-axis in the diagram:
1. Select either the Orders (1) buttons or

2.  Select the Frequency (2) button.

e
< O Machine O & - E
£ 10780068
[ Devices (@ )
0 8-5pindle l
[ Sensars .
o 0359233
[ Werking steps —
o1
0 o EE 03:5923.609
O Example 1
0 Example 2
03:59:23.600

(== =
03:59:23.50
-
= 5
B

03:59:23.4¢

03:59:23.299

@8

Campbell diagram - display of the orders (example)

Name Function Description
1 Filter Drop-down menu | Open and close Filter menu
2 X axis Indication Representation of the orders (or frequencies)
3 Y axis Indication Representation of time in ms
4 Color scale Indication Adaptation of the color scale
5 Draw anew Button Reset zoom
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NOTE!

When creating a Campbell diagram ensure that only one sensor is selected in
the filter (1). Otherwise the creation is canceled with an error message.

In the Campbell diagrams menu, the meshing frequency and rotation frequency can be

shown in the dialog menu.

r B |
-+ Tooth action
Insert number of teeth.
£
Insert rom
5500.
SelectColor
[
..l —
| . > |
Fig. 87 Campbell diagram - display of the orders
- Name Function Description
Number of
1 teeth program- Input field Enter the number of teeth
mable
2 Speed Input field Enter speed
3 Color field Selection field Select color
4 Color selector Slider Select color
5 OK Button Confirm the inputs and close the menu window.
6 Stop Button Stop the input and close the menu window.
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With the right mouse button, a pop-up-menu can be opened, and targeted markings added,
and the color of the marking set.

we  =EE a
i I
© Sensors
&2
) Working steps _ 03:59:23.400
01
0 custom [ -
L1 Example 1 i
[ Example 2
B 02:53:23.299 @ Choose Color
o 10 20 30 ‘"qu‘myio(m) 60 70 80 90
Fig. 88 Dialog field in the Campbell diagram - set marking
! Name Function Description
1 Add . Button Add a marking
marking
Mark rotation fre- .
2 quency Button Add a rotation frequency
3 ;\/Ieshmg Button Add a meshing frequency
requency

4 Markings

Drop-down menu

Open color window

5 Color field Selection field Select color
6 Color selector Slider Select color
7 OK Button Cpnﬁrm the inputs and close the menu
window.
8 Stop Button Stop the input and close the menu win-
dow.
INSTRUCTION

To show the pop-up menu Markings:
1.  Click in the graphic with the right mouse button.

2. Set the desired color in the Select color menu and confirm with OK.
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O Example 1
O Example 2

11:59:

11:58

e e
0 10780068

[ Devices
0O B-Spindie

L .
@2

) Working steps
01 T

0 custom [ 3 =

00.000

00.000

00,0001

11:58.00 11:58:00

12:00:00 120100 12:02:00

Dialog field in the Campbell diagram - with line diagram

Name Function Description
1 Line diagram Indication Line diagram is displayed
2 Marking Indication Set marking for a specific frequency.
3 Draw anew Button Reset zoom
4 Synchronization Button Synchronization between diagrams
5 Color field Selection field Select color
6 Color selector Slider Select color
7 grr%qet:ency/ Input field Enter frequency or order
8 OK Button V(\Zlﬁ]r:jfgvrv the inputs and close the menu
9 Stop Button Stop the input and close the menu win-

dow.

Another line diagram (1) appears under the Campbell diagram.

In this, the chronological course of a specific frequency or order is shown. Apart from that,
the individual work steps appear. This enables a differentiation of the workpieces. Further-
more, one sees how long a workpiece was processed.
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INSTRUCTION
To adapt the line diagram under the Campbell diagram:

1.

2.

B

Shift the marking (2) on the desired frequency or order in the Campbell
diagram or

Open the pop-up menu with a double click on the frequency or order
input.

Enter the Frequency or Order (7) directly here,

Adapt the color (5+6) if necessary,

Use the OK button (8) to confirm the input and close the pop-up menu.
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5.4.4.2 Limitcurve
With a menu window, a limit curve can be created in the FFT line diagram.

e -1- =

160

< ) Machine
£) MachineNo
[ Devices
0 U-Talistock
[ B-Honinghead
0 €1 Spindle X
0 €1 Spindle Y 140
0 €1 Spindle 2
B C2 Spindle X
() €2 Spindle Y
0 2 spindie 2 12
[ Sensors 1
Oo
01

@—
—®

Generate limit curve

03

i e iy
:1“' 60 ® 2 e—
) »
= ‘ B -
ar I
Oo | .{
0 custom [ s ‘ [ i
I J Lo i M
o 1000 2000 3000 ":".:ﬂq 5 5000 6000 7000 8000
Fig. 90 FFT line diagram - create limit curve
- Name Function Description
1 Qre_ate Button Open Create limite curve menu window
limit curve
5 Create a limit Dron-down menu Create limit curve of min. average or
curve from the P maximum
3 Offset Input field Specify offset
Overwrite the . Specify the minimum limit for the limit
4 minimum ampli- Input field
tude curve
5 Color field Selection field Select color
6 Color selector Slider Select color
7 OK Button Cpnﬁrm the inputs and close the menu
window.
8 Stop Button Stop the input and close the menu win-
dow.
INSTRUCTION

To show the dialog field Create limit curve:

1.  Click in the graphic with the right mouse button,

2.  Create the limit curve in the menu window, select the spectrum from
which the limit curve is created,

3.  Enter the value for the offset (3),
Enter the minimum limit (4) for the limit curve,
5.  Set the desired line color (5+6) and confirm all entries with OK (7).

»
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0 MachineNo
) Devices

0 U-Taitstock

O B-Honinghead

) C1 Spindle X

O C1 Spindie ¥ 140~

D C1 Spindie Z )

< () Machine @'- ﬂ R

]
(3]
2
2
¥
anin yu sBumas

0 C2 Spindie 2 120-

D1 _ Limit curve
o2 B-Honinghead

g

__ Minimum FFT
B-Honinghead

-]

__ Maximum FFT
B-Honinghead

: J
e FFT
Average
L) Working stey =
jorking steps B = 5 Honinghead
o1 60 -
o2 1
D3 :

a4
os
Ds
07

Os
0 custom [

Q
-
Amplitude (mg)

0 1000 2000 3000 4000 5000 6000 7000 £000
Frequency (Hz)

Fig. 91 Example of limit curve

In the example, the limit curve (1) was created with the following settings:
o Create limit curve of: Max

o Offset: 100

e Overwrite the minimum amplitude: 50

e Line color: Red

INSTRUCTION
For the fine adjustment of the limit curve, select the drop-down menu Adjust-
ing limit curve (2).

L Hbisnalyzes - 8 x

g g == H =

O MachineNo
() Devices
o Selected curve:
O u-Tabstock
| -
£ B-Honinghead - | 8 HonnghesdimeCurve
O C1 Spindie X %o 1
€1 Spindle ¥
O C1 pindie Z O — bmit cuve
8 C2 Spindie X 60 8 Honinghead
0 c2 Spindie Y | —M ‘— O As single point
O c2 Spindie Z : A
[ Sensors 2 | _ A

um FF
inghe
__ Average FFT

8-Foninghe

O as curve
M FF
_ Maximum

8-Honinghead_LimitCurve

'—Or-; block
+/- frequencies
»
n

¢ o

a
~

d

amn3 yun sBumas

4
O
o
Amplitude (mg)
3 8

Os i
17
9
1 custor [l "
0 4001
Frequency (Hz)

Fig. 92 Fine adjustment of limit curve
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- Name Function Description
1 Limit curve Indication Chow the course of the limit curve
5 ISet.tings of the Drop-down menu Open and close the limit curve settings
imit curve menu
3 Single point Option field Edit limit curve as single point
4 As curve Option field Edit limit curve as curve
5 As block Option field Edit limit curve as block
6 Delete Button Delete limit curve
7 Diskette symbol Button Open the Save limit curve dialog window

After the fine adjustment of the limit curve, the limit curve can be saved in the Limit curve
settings drop-down menu.

INSTRUCTION

Select the button (7) to save the limit curve.

The Save limit curve menu window is opened.

Save limit curve

[ ToothPos

O sparkOut

O LiftDist & WorkDist2

Reaction
NOK

Fig. 93 Menu window save the limit curve
- Name Function Description
Assign the file name for the limit curve.
1 File name Input menu This must agree with the name of the
gearing!
2 Select VSE Drop-down menu Select VSE
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3 Program steps Option field Select program steps
4 Reaction Drop-down menu Select fault reaction
5 OK Button Confirm all mputs.'A JSON file is saved.
Close the menu window.
6 Stop Button Stop all inputs and close menu window
INSTRUCTION

In the save menu window, Save the limit curve as follows:

Enter file name (1),

1.
2.  Select the desired VSE in the drop-down menu (2),
3.  Select the program steps (3),
4.  Select the reaction in the drop-down menu (4),
5.  With the OK button, confirm all inputs and close the menu window.
NOTE!
B The file name (1) of the limit curve and the file name of the workpiece, for
which the limit curve should apply, must be identical, otherwise the HRI moni-

NOTE!
N The stored settings of the limit curve cannot be changed later on the machine!

toring (HRIexpert) cannot assign the limit curve!

The limit curve stored as a JSON file can be uploaded in the limit curve menu with HRIex-
pert, see chapter 4.4,

After successfully uploading a limit curve, a check can be made in the Spectrum menu
whether the limit curve was taken over, see section 4.6.3.
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5.4.5 Analysis of HRIShockLog files

The fourth type of log files are the HRIShockLog files.
With these files, a breakage of a tool can be detected.

The files are stored in the following folder:
(C/D):\hridata\production\(left\right)HRIShockLog

The file name is built as follows:

Channel_Date_Hour_Componentname_Sensorname_Processstep_Shock
50_2020090208_Componentname_B_HoningHead_2_ Shock

0

[0 = EMO_2019 - U_Tailstock

MWWWwMMM O — EMO_2019 - U_Tailstock -

ot AEORI s g st Nty [ e ST o, TSI | yad iy

PRAWEMA
5000
[0 — EMO_2019 - C2_Spindle - 1
\ — EMO_2019 - C2_Spindle - 1
4000 \‘. [ — EMO_2019 - C2_Spindle - 1
\ O — EMO_2019 - C2_Spindle - 1
\\ [J — EMO_2019 - C1_Spindle - 1
\ — EMO_2019 - C1_Spindle - 1
B 1 00 — EMO_2019 - C1_Spindle - 1
[0 — EMO_2019 - C1_Spindle - 1
? m] EMO_2019 - B_HoningHead -
_— ~— EMO_2019 - B_HoningHead -
AN 0 — EMO_2019 - B_HoningHead -
[0 — EMO_2019 - B_HoningHead -
/ 0O — EMO_2019 - U_Tailstock - 1 -
A — EMO_2019 - U_Tailstock -
1000

1
1
1

- Rms

- Stol3

- Drehzahl

- Arbeitsschritt
- Rms

- StoB

- Drehzahl

- Arbeitsschritt

- StoB

- Arbeitsschritt

1-Rms

1 - StoB

1 - Drehzahl

1 - Arbeitsschritt

Rms

Drehzahl

Fig. 94 Imported HRIShockLogFile - line diagram

The example of an HRIShockLog file shows a SynchroFine with two workpiece spindles. In
each case of the processing, there is only one workpiece spindle in the grip.

For filter setting and deleting HRIShockLog files see section 5.4.2.
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5.5 Analyzing other sources

With the software version HRlanalyze+, measuring files from other programs can also be
opened.

Currently, measurements from the following sources can be opened:
e Siemens Trace

¢ Bosch Rexroth drive oscilloscope

NOTE!

& Change the measurements from the Bosch Rexroth drive oscilloscope into a
CSV format before reading them in.

5.5.1 Analyzing Siemens Trace

After opening the Siemens Trace measuring file, the measured signal are displayed.

NOTE!
Only applies to machines with Siemens controllers (here SynchroForm).

&>

5.5.1.1 Line diagram

Table view of Siemens Trace

INSTRUCTION
To represent the Siemens Trace measured values as line diagrams:

1. Import Siemens Trace measuring file,
2.  Select the desired table cells (1) with the Shift key,
3.  The Display line diagram (2) button.
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s
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Fig. 96

Example of line diagram - Siemens Trace -

With the right mouse button, a dialog field can be opened in the line diagram, and the indi-
vidual signals can be shown and hidden (1).

- Name Function Description
1 Y axis Drop-down menu ?Xri):-t window, show min./max. of the Y-
2 Show/hide Drop-down menu Show and hide i
3 ScaleAllData Button Scale the curve to the maximum value
4 Min Input field Min.
5 Max Input field Max.
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5.5.1.2 FFT diagram

From the signals of the Siemens Trace, spectra can also be calculated.
Before beginning the calculation, the period of time must be limited in the FFT settings

menu window. The amplitudes of the vibrations and the frequencies change during the pro-

cess. With the time limitation, specific anomalies can be targeted for investigation.

FFT settings

Start time in ms
°

G=
O
~ 18
®—

FFT settings - Siemens Trace

Name Function Description
1 Table Indication Select table cells
2 FFT Button Display values as FFT diagrams
3 itsrt timein Input field Enter start time
4 Block length Input field Enter block length
5 (?alculated end Display field End of FFT calculation

time (ms)
6 FrameSize Display field Number of values for FFT calculation
7 Interval Display field Time interval of recording in ms
8 SampleRate Display field Sample rate of the recording in Hz

Confirm the input entries and close the menu

9 OK Button window.
10 Stop Button Stop the input and close the menu window.
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INSTRUCTION
To represent the Siemens Trace measuring file as an FFT diagram:

1.
2.
3.

Select the desired table cells (1) with the Shift key,

Select the FFT (2) button.

The FFT settings menu window is open,

Enter Start time and Block length into the input fields (3+4),

4.  Use the OK button (9) to confirm the input and close the menu window.
NOTE!
= The block length (4) must be an exponent of 2.
e H ﬂ

0,00015

a4

0,0001

f2
8 —sn
Z2_Testfahrt_F500.xm|

]
17
22 Testfahrt_F500.xml

L]

17
Z2_Testfahrt_F500.xml

”

s11
22_Testfahrt_F500.xml

Fig. 98 Example FFT- line diagram - Siemens Trace

In this example, the travel to Z+ would be considered, with following settings:
Start time: 16,000 ms

Block length: 4096
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5.5.2 Analyze Rexroth INDRA Works

When measuring in a SynchroFine, the honing ring is stopped just before the end of the
machining.

At the position of the X-axis, it can be seen how the process gets out of control and leads
to breakage (1) of the honing ring.

Achse & X1-Axis\P-0-0043 0 0 Drehmomenthildender Stro
5,846

@y

150

00:00:14.816

Fig. 99 Example: line diagram - REXROTH INDRA Works - tool breakage
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HRI in SynchroFine machines.

6.1 SynchroFine process parameters

In SynchroFine machines, the following parameters are determined for the calculation of
the HRI value:

e Temperatures of the B-axis and C-axis
e Current /force from the B-axis, C-axis, X-axis and Z-axis
e Values from the Vibration sensors of the B-axis, C-axis and U-axis

+ +
X2 X1
zzt 'Hj‘ 21‘ et
| | L
T o — ] o1 | —
=N .
Saf
+180 3 -90
r /

= e
gﬁ%@/ I Qﬂﬂ

ik =

24 -ter 4 Z3

Fig. 100  Axes of a SynchroFine machine

B Tool spindle, honing X1 Workpiece spindle cross slide, right
X2 Workpiece spindle cross slide, left

C1 Workpiece spindle, right

c2 Workpiece spindle, left Z1 Workpiece spindle saddle slide, right
Z2 Workpiece spindle saddle slide, left

U Dolly cross slide Z3 Turret loader saddle slide, right
Z4 Turret loader saddle slide, left

W3 Turret loader, right
w4 Turret loader, left
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6.2 Machine description

Fig. 101  Module overview, external honing machine SynchroFine (example)

1 Main switch 10
2 Control cabinet 11
3 Workpiece spindle C1 12
4 Tool spindle C2 13
5 Test station, left 14
6 Tool spindle - honing head 15
7 Test station, right 16
8 Loading gantry 17
9 Conveyor belt

SPC parts drawer right
NOK parts drawer right
SPC parts drawer left
NOK parts drawer left
Turret loader, right
Control panel (HMI + HRI)
Pneumohydraulic / dolly
Turret loader, left

The SynchroFine high performance gearing external honing machine can be designed
as a single spindle or as a double spindle machine (types HS-A-W or HSD-A-W).

The machine is a self-loading machine which picks up the workpiece with the clamping sys-
tem, aligns it electronically, checks the tolerance range, and moves the workpiece into the
machining station. The machine works using the hobbing method.

The machine is designed for machining wheels and shafts, and set up for automatic opera-

tion.
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The X and Z axes are driven by an electric linear motor, and all the other CNC axes are
equipped with wear-free, highly dynamic AC servomotors adapted to the requirements. All
linear axes are monitored using a length measurement system.

By utilizing individual drives, the machine is excellently adapted to the requirements of
tooth honing. The angular and linear adjustment possibilities allow the tool to be adjusted
continuously to the workpiece.

To increase the total rigidity of the machine system the tool pivot W is pneumatically
clamped. The individual drives of the position-controlled axes are equipped with suitable
highly dynamic motors and controllers.

The feed rate of the workpiece axes is continuously adjustable, allowing it to be adapted
optimally to the respective workpiece, the material thickness to be removed and the re-
spective tolerance range of the toothing as well as to the material. The position and speed
of the feed axes can be freely programmed by the user as an NC axis.

As standard, the machine is equipped with a CNC control made by Bosch Rexroth MTX as
well as with a SERCOS interface. Error messages are displayed in plain text on the CNC
monitor, and language can be selected.

The electronic control unit is divided according to power supply and control sectors and
housed in two separate switch cabinets. The control cabinet is connected on the machine's
rear side to the machine frame via the consoles.

The drive torques of tool and workpiece are designed for an operationally safe and high
performance of the machine.

All movable machine guides and a large number of the adjustable guides are lubricated at
settable intervals by a central lubricating unit. The usual monitoring devices and limit
switches are available. The axis drives of the working axes are generally designed as con-
tinuously adjustable servomotors with incremental travel measurement, either as encoder
or linear scale.

The machine has a comprehensive operator-guided fault diagnosis program to monitor the
operational sequence in setup and automatic modes. This is displayed and can be ob-
served on an operator console mounted next to the safety door of the machine. Interfaces
to central computers are possible.

The safety cabin is equipped with door safeguards to exclude risks to the operating per-
sonnel to a major extent, even in the event of inattentiveness. The direct working area is
enclosed separately and mechanically locked.

When machining long workpieces it is possible to use a dolly (16) It stabilizes the work-
piece and permits oscillation of the Z axis without becoming loose from the workpiece.
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6.3

Machining process

The honing process is based on a relative movement, subject to the axis angle of intersec-
tion between a spur-toothed or helical-toothed workpiece and a helical-toothed tool in the
contact area.

Fig. 102  Model of the honing technology - SynchroFine
1 Workpiece 2 Honing ring tool

The machine has the conventional monitoring installations and limit switches. The rotary
speed of the tool and the workpiece are in the same ratio as their numbers of teeth.

The depth of cutting on both tooth flanks is specified precisely through a continuous, pre-
cisely defined rotational speed displacement in both positive and negative direction. The di-
rection of rotation does not change during machining of the two tooth flanks. Workpieces
whose tooth width exceeds the width of the honing tool can be machined over their whole
width if an oscillation movement of the Z axis is also incorporated.

There is an extensive temperature stabilization system installed in the honing oil pro-
cessing system. A balanced temperature of the tool, the workpiece on the chucking device
and the flushing oil is an important precondition for safe machine operation.

The ideal working temperature is between 22°C and 26°C.
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6.3.1 Hone tools

:
il

AR R
L\

Fig. 103  Honing head with honing tool - SynchroFine
1 Honing head 2 Honing tool - Honing ring

The impact-sensitive honing tool (ceramic ring), the honing ring (2), is clamped in the hon-
ing head (1) by a hydraulic expansion chuck. During the honing process, the tool is flushed
with honing oil via the flushing nozzles in order to remove the fine honing particles. Thus a
continual honing result is guaranteed.

The honing head (1) can be swiveled by up to 90° and thus individually to the workpiece.

®

Fig. 104  Dressing tools - SynchroFine
1 Head dresser 3 Gearing dresser

Diamond Dressing Ring (DDR) Vario Speed Dresser (VSD)
2 Gearing dresser

Diamond Dressing Gear (DDG)
There are two dressing tools in the turret loader for correcting tool wear on the honing ring.
See chapter 6.3.
These tools are collected by the chucking device in separate intervals and fed into the hon-
ing tool. The tooth flanks and the head area of the tool are dressed separately.
Due to the tool wear, the final dimension of the honed parts changes continuously. The size
of the tolerance range for the gearing defined in the drawing determines the dressing fre-
guency.
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This interval for a dressing procedure is stored in the automatic program, and is followed
until the honing ring diameter has increased by approximately 5 mm (wear limit). The tool
change is then indicated on the display.

Approx. 0.1 mm is worked off the tool per dressing cycle. This is automatically followed by
a program correction of the axial distance.
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6.4 Axes layout
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Fig. 105 CNC and positioning axes - SynchroFine

B Tool spindle, honing X1 Workpiece spindle cross slide, right
X2 Workpiece spindle cross slide, left
C1 Workpiece spindle, right X5 Loading gantry cross slide
Cc2 Workpiece spindle, left
Y5 Loading gantry load axis
U Dolly cross slide
y Z1 Workpiece spindle saddle slide, right
W Tool spindle swivel axle Z2 Workpiece spindle sad_dle s!ide, left
W3 Turret loader, right Z3 Turret loader saddle sl!de, right
w4 Turret loader, left Z4 Turret loader saddle slide, left
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6.5 Overview of vibration sensors

Fig. 106  Overview of vibration sensors on a SynchroFine external honing machine

1 Workpiece spindle sensor, left 3 Sensor on the honing head
(Cl-axis; XYZ-direction) (B-axis; XYZ-direction)

2 Workpiece spindle sensor, right 4 Dolly sensor
(C2-axis; XYZ-direction) (U axis, X direction)

The recording of machine vibrations is integrated in the external honing machine sensors of
the manufacturer IFM.

NOTE!
& Heed the manufacturer's documentation

Fig. 107  VSE evaluation unit in the control cabinet

The appropriate evaluation units (1) are located in the control cabinet.
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6.5.1 Vibration sensors on the workpiece spindles

Fig. 108 Vibration sensors on the workpiece spindles - SynchroFine
1 Workpiece spindle C1/C2 2 Vibration sensor VSM103

Three-axis vibration sensors VSM103 (2) made by IFM are installed as standard on the
workpiece spindles (C-axis) (1).

6.5.2 Vibration sensor on the honing head

Fig. 109  Vibration sensor on the honing head - SynchroFine
1 Honing head 2 Vibration sensor VSM103

A three-axis vibration sensor VSM103 (2) made by IFM is installed as standard on the hon-
ing head (B-axis) (1).

HRI® Operating Manual Page 149



PRAWEMA
HRI in SynchroFine machines.

6.5.3 Vibration sensor on the dolly

Fig. 110 Vibration sensor on the dolly - SynchroFine
1 U-axis dolly 2 Vibration sensor VSA001

A single-axis vibration sensor VSA001 (2) made by IFM is installed on the dolly (U-axis) (1)
as standard.
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6.6 Starting the HRI software - SynchroFine

PRAWEMA SynchroFine 205
Service

Maznual
Joagnu Inactive

Rexroth
MTX

21.03.2025 | 06:53:52

Meas. Head
Profiling

Workpiece counter survey Program information

Remaining lifetime of honing wheel: 2899 | Workpieces | Active program: [Honing |
o 3600) 100% Active workpiece L47332-4G301 Z42p
[ i | | Rolchesker
: & : Type of loading system
Workpieces till dressing: | 99 | workpieces
B ¥ - Simulation:

0% (100) 100%

®

Axis indication Measuring
[E—
mm 1002 591 0012
Selected channel mm 41139 -0.040
Master c . 0.048 -360.005 [ﬂ
w ; 0.002 0.003

Main program: Honing |
Honing

Wating of the program relszse of the master channel

Handling right side

[

Handling left side

E

Gantry 1Y T —
E

Positions + F8

Loading

Fig. 111  HMI menu operator in the SynchroFine

1 HMI interface HRI Expert 3 Display of processing sequence HMI
2 Display of process status 4 Button for the HRI Spectrum menu

In the up-to-date HoningHMI software version (as from version 6.6.2.1033, of 25.01.2019),
there is a change to the HRI software in the HMI Operator menu.

The current HRI value is displayed as a bar chart (2). The value is scaled to 110% of the
maximum HRI value.

If the set value is exceeded, the color changes from blue to red.

INSTRUCTION
Proceed as follows to change to the HRI software:

5. Inthe HMI Operator menu of the machine, select the HRI-Expert (1)

button,
6. The main HRI menu is opened, see section 3.1.

7.  Select the Login button,

8.  Enter your email and password
in the open Login menu window, see Section 3.1.1,

9. Acknowledge with the Login button.

NOTE!
= This function is currently only active for SynchroFine.
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\5 INSTRUCTION
Select the button (4) to display the HRI menu Spectrum.

6.7 Starting the HRI software in older SynchroFine machines

PRAWEMA SynchroFine 205 ’ | ON Rexroth
MTX

Service

Manual
Jog Inacbive

3/21/2025 | 7:02:15 AM

[rmream——

Rl

i e e e W
Analysis Analysis Checksumme HRIexpert
Fig. 112  HMI Operator menu in older SynchroFine machines
1 HMI interface HRI Expert

In older SynchroFine machines, the HRI-software is started in the HMI maintenance menu.

INSTRUCTION
Proceed as follows to change to the HRI software:

1.

:

w

Select the HRI-Expert (1) button in the HMI Maintenance menu of the
machine,

The main HRI menu is opened, see section 3.1.
Select the Login button,

Enter your email and password
in the open Login menu window, see Section 3.1.1,

Acknowledge with the Login button.
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6.8 Known SynchroFine phenomena
6.8.1 Problematic frequencies

If the machine displays peaks in the frequency ranges, this indicates a problem in the ma-

chine.
Approx. 200 - As resonance frequency of the cross slide, de-
350 Hz pending on the machine type
240 Hz On 204 HS without additional weights
350 Hz On 204 HS with additional weights
240 - 300 Hz
(nom. 280 Hz) On 205 HS or 305 HS
Approx. 1.040 Hz Resonance frequency of the spindle (housing)
Approx. 1.050 - Resonance frequency of the clamping system
1.850 Hz incl. dolly
Approx. 3,000 -
4,000 Hz Dolly
Tab. 8 Problematic frequencies - SynchroFine

6.8.2 Problematic products
If the machine displays high values in specific orders, this indicates a problem in the ma-

chine.

_ Description
1. Order Concentricity / imbalance (difficult to detect)
2./3. Order Wobbling and/or incorrect position of the dolly
3./4. Order Indication of worn guides of the X- or Z-axis

Tab. 9 Problematic products - SynchroFine

All order statements are based on the rotation frequency of the C-spindle.
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6.8.3 Bearing arrangements of spindles

Bearing arrangement

Outer ring 26,36
Inner ring 28,61
Roller 22,64

Tab. 10  Bearing arrangements honing head 205 - SynchroFine

Bearing arrangement

Outer ring 30,65
Inner ring 32,43
Roller 15,73

Tab. 11  Bearing arrangements honing head 305 - SynchroFine

Bearing front

Bearing rear

Outer ring 9,9 8,73
Inner ring 12,2 11,27
Roller 7,47 6,66

Tab.12  Bearing arrangements C spindle ZN05-039-00K - SynchroFine

Bearing front

Bearing rear

Outer ring 11,93 9,42
Inner ring 13,07 10,58
Roller 19,13 15,64

Tab. 13  Bearing arrangements C spindle ZN05-053-00K - SynchroFine

Bearing front

Bearing rear

Outer ring 8,08 8,0

Inner ring 8,92 11,98

Roller 17,7 3,95
Tab. 14  Bearing arrangements U-axis dolly - SynchroFine
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6.8.4 Causes of current peaks

B-axis honing head Higher currents in the B-axis are usually generated
by outsize workpieces or by workpieces with hard-
ening distortion.

One-sided machining of the component generates
current peaks during honing.

C axis workpiece spindle Small break-outs in the honing stone or imprecise
positioning

X-axis feed axis Chips in tooth root

Z-axis oscillating axis A burr on the flank of the tooth generates a current

pulse in the Z-axis.

If the pneumatic pressure of the dolly is too high,
the Z-axis is constantly under higher load.

A broken spring on the spatter guard flap leads to
higher loading of the Z-axis.

Tab. 15  Causes of current peaks - SynchroFine
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HRI in SynchroForm machines.

SynchroForm process parameters

On SynchroForm skiving machines the following parameters are determined for the calcu-
lation of the HRI value:

e Temperatures of the C-axis and E-axis

e Current/force from the C-axis and E-axis (X-axis, Y-axis (skiving) and
Z-axis)
¢ Values from the Vibration sensors of the C-axis (tri-axis sensor) and the E-axis

X1 X2
- f— o + —— -
+ +
} — | Z£2
g i i‘m ¥

yci1 o cz?

Y1®HE Jm ‘ E

Fig. 113  Axes of a SynchroForm double spindle skiving machine

B1 Swivel axis tool spindle 1 X1  Workpiece spindle cross slide 1
B2 Swivel axis tool spindle 2 X2  Workpiece spindle cross slide 2
Cl Workpiece spindle 1, left Y1 Infeed axis, tool spindle 1

C2  Workpiece spindle 2, right Y2 Infeed axis, tool spindle 2

E1 Tool spindle 1 left (skiving) Z1  Workpiece spindle vertical axis 1
E2 Tool spindle 2, right (skiving) Z2  Workpiece spindle vertical axis 2

Particularly during acceleration processes, the motors can be briefly overloaded. It is im-
portant that the Siemens controls do not record any measured values exceeding 100% of
the rated current. No measured values over 100% are communicated to the HRI.

NOTE!
When setting limiting values ensure that on machines with a Siemens
&= controller, no values higher than 100% are input.

The HRI would not trigger a fault response to limiting values over 100% of the
rated current.
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7.2 Machine description
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Fig. 114  Module overview of SynchroForm internal honing / skiving machine (example)

1 Main switch 6 Tool turret, right

2 Control cabinet 7 Control panel (HMI + HRI)

3 Shuttle with shuttle carriage 8 Tool turret, left

4 Tool spindle E2 9 Workpiece spindle C1
(Power skiving module, right) 10  Tool spindle E1

5 Workpiece spindle C2 (Power skiving module, left)

The SynchroForm CNC gearing processing machine can be designed as a single spin-
dle or double spindle machine.

Various machining processes, such as skiving (soft machining) and interior honing (hard
machining) can be performed on the machine.

The modular construction of the SynchroForm machine provides an optimal platform to
complement further modules, key technologies, such as skiving, interior honing or pointing
um additional modules.

In the example, the loading and unloading the machine is done with a shuttle (3). This is lo-
cated centrally behind the machine.
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The vertical power skiving modules (4+10) on the left and the right is used to cut the gear-
ing on the workpieces. For deburring the workpieces, there is a tool turret with a deburring
steel and roller deburring tool installed alongside each power skiving module. The work-
piece spindles C1+C2 (5+9) are mounted vertically on the compound slide, and equipped
with a highly dynamic drive. The workpiece spindles are equipped with an appropriate
adapter flange in order to hold the chucking device.

The workpiece spindles are electronically coupled with the tool spindles. The gear ratios
can be freely selected on the operator console.

Skiving of the gearing:

The shuttle (3), together with the shuttle carriage, is located centrally behind the machine.
The customer places the raw parts on the raw part rack on the Shuttle carriage.

The Shuttle carriage moves the raw part forward into the machining area.

The particular workpiece spindle C1+C2 (5+9) takes over the raw part, clamps it externally
and moves to a positioning device. There, the gearing is centered on an initiator.

Then the gearing on the tool spindles is machined E1+E2 (10+4).

The workpiece is then deburred on the turrets (8+6).

After the processing, the relevant workpiece spindle takes the finished part back to the

pick-up position, to the shuttle carriage, and transfers the finished part to the finished part
rack.

The shuttle carriage moves out of the machine to the rear. There, the finished part is un-
loaded by the customer.

Internal honing of the internal gearing
In this place, a tool change in the tool spindles E1+E2 is necessary!

Before starting the internal honing, the newly used unprofiled grinding tool (honing wheel)
must be dressed. To do this, the shuttle carriage (3) with the dressing tools travels forwards
on the racks into the machining area of the machine.

The respective workpiece spindle picks up the dressing tool from the rack on the shuttle
carriage and moves with it to the tool spindle E1+E2. The grinding tool is dressed for the
first time. A toothing is worked into the grinding tool. After dressing, the dressing tool is re-
turned to the rack on the shuttle carriage by the corresponding workpiece spindle.

The workpiece spindle C1+C2 (5+9) receives the hardened workpiece, clamps it externally
and moves it to the positioning device. There, the gearing is centered on an initiator.

The workpiece spindle moves with the raw part to the testing station. Here the oversize of
the raw part is checked on the rollchecker.

Internal honing of the internal gear on the tool spindles E1+E2 is carried out.

After the processing, the relevant workpiece spindle takes the finished part back to the

pick-up position, to the shuttle carriage, and transfers the finished part to the finished part
rack.

The shuttle carriage moves with the finished part out of the machine to the rear. The fin-
ished part is unloaded by the customer.
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7.3 Power skiving modules - tools

Fig. 115 Tool spindle E1/E2 - skiving modules - SynchroForm (example)

1 Tool spindle E1/E2 4 Milling tool - skiving wheel
2 Tool holder 5 Internal honing tool - honing wheel

3 Servomotor

The skiving machine is equipped with two adjustable vertical tool spindles E1 and E2 (1) for
the skiving and interior honing of the gearing.

The tool spindles each have a swivel axis (B1/B2) and a linear axis (Y1/Y2).

To machine various workpieces, the tools (4+5) need to be changed.
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7.4 Axes layout

X1

- ———

+

21| |
E1 C1

Fig. 116

B1 Swivel axis tool spindle 1
B2 Swivel axis tool spindle 2

C1
c2

El
E2

Workpiece spindle 1, left
Workpiece spindle 2, right

Tool spindle 1 left (skiving)
Tool spindle 2, right (skiving)

Axes of the SynchroForm double spindle skiving machine - SynchroForm

Workpiece spindle cross slide 1
Workpiece spindle cross slide 2

Infeed axis, tool spindle 1
Infeed axis, tool spindle 2

Workpiece spindle vertical axis 1
Workpiece spindle vertical axis 2
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7.5 Overview of sensors

Fig. 117  Overview of vibration sensors skiving machine - SynchroForm

1 Workpiece spindle sensor, left 3 Tool spindle sensor, left
(Cl-axis; XYZ-direction) (E1-axis, X direction)

2 Workpiece spindle sensor, right 4 Tool spindle sensor, right
(C2-axis; XYZ-direction) (E2 axis, X direction)

To record machine vibrations, sensors and evaluation units made by IFM are integrated in-
to the skiving machine.

NOTE!
& Heed the manufacturer's documentation!
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7.5.1 Vibration sensors on the tool spindles

©

* Madein German;

Fig. 118 Three-axis vibration sensor on the tool spindles - SynchroForm

1 Tool spindle E1/E2 2 Three-axis vibration sensor

Fig. 119 A single-axis vibration sensor on the tool spindles - SynchroForm

1 Tool spindle E1/E2 2 Single-axis vibration sensor

Three-axis vibration sensors or single-axis vibration sensors can be installed on the tool
spindles (1) (E-axis).
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7.5.2 Vibration sensors on the workpiece spindles

Fig. 120  Vibration sensors on the workpiece spindles - SynchroForm
1 Workpiece spindle C1/C2 2 Vibration sensor VSM103

Three-axis vibration sensors VSM103 (2) made by IFM are installed as standard on the
workpiece spindles (C-axis) (1).
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7.5.3 Temperature sensors on the workpiece spindles

Fig. 121  Temperature sensors on the workpiece spindles - SynchroForm

1 Workpiece spindle C1/C2 3 Connection cable
2 Connection to the spindle 4 Temperature sensor

Temperature sensors (4) are installed as standard on the workpiece spindles (C-axis) (1) of
the SynchroForm machines.
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7.6 Starting the HRI software - SynchroForm

i} + 7000330033  <no text available>
I&CIWKSIMAINPROGIZ_MACHINE_RIGHT ?
b CHAN2
MCS Position [mm] T,FS

X2 863.820 I
Z2 -134.374

Y1 142.513 oo
. 0.000 mm/min 100%  Multi-chan.
B1 -3.063° view
C2 352.242° S1 0 Eii |
Master 0 100%
0 50 100,
Settings for manual mode Measure.
report
Type of feed G94
Setup feedrate G94 0.000 mmimin
Setup feedrate G95 4,000 mmlrev
Variable increment 10
Spindle speed 10 rpm
p P P &

W thread

| ‘ 173 Retrac A Synch. ‘
v E B D [ A

‘ (G PRAWEMA HRI i

‘ M Files |~ Spectrum BB HRI Overview ] HRI-Bar $% Settings (& User Logs

Overview Ranges Recordings (No workpiece relation)

Filesystem:

Name Order Bandwidth Procsteps NC-Prog-No. Handling Reaction

changed at:

MockPartljson @ 3.7.4109 50 C1-Spindle_X FeedLimiter
3.24.25, 2:12:06
3.7.4109 50 C1-Spindle_X NOK

none.json

29095 7472 |
a0

Upload limiting curve: D

Procsteps NC-Prog-No. Axis-Handling Reaction

HandlingChannel1 None

Temperature 0°C 2 .23.456.78.. 3 C1 StopCycle

Vibration Omg 1213 35 C1-Spindle X C1-Spindle_Y.
Fig. 122  Display HMI/HRI menu with SynchroForm machines with vertical display

1 HMI menu 2 HRI main menu

SynchroForm machines with a vertical display are permanently shown in the lower half of
the HRI menu.
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7.7 Known SynchroForm phenomena
7.7.1 Bearing arrangements of spindles

Bearing front Bearing rear
Outer ring 10,92 8,26
Inner ring 13,07 10,73
Roller 4,99 3,64
Tab. 16  Bearing arrangements E-spindles ZZ05-078-00K + ZZ05-079-00K - SynchroForm
_ Bearing front Bearing rear
Outer ring 9,79 9,23
Inner ring 12,2 11,76
Roller 4,09 3,93
Tab. 17  Bearing arrangements E-spindles ZZ05-0180-0K + ZZ05-098-00K - SynchroForm

_ Bearing front Bearing rear
Outer ring 9,74 8,72
Inner ring 12,26 11,27
Roller 7,77 3,73
Tab. 18  Bearing arrangements E-spindles ZX05-182-00K+ZX05-201-00K+ZX05-204-00K - Syn-

chroForm

Bearing front

Bearing rear

Outer ring 9,31 7,85

Inner ring 11,69 10,15

Roller 4,2 3,72
Tab.19  Bearing arrangements spindle ZN05-103-00K - SynchroForm

Bearing front

Bearing rear

Outer ring 9,87 7,41

Inner ring 12,12 9,58

Roller 4,67 3,72
Tab. 20  Bearing arrangements spindle ZN05-103-50K - SynchroForm
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Bearing front

Bearing rear

Outer ring 14,80 13,79
Inner ring 17,20 16,21
Roller 6,52 6,07
Bearing cage 0,46 0,46

Tab.21  Bearing arrangements spindle ZN05-130-00K - SynchroForm
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Conclusion

8 Conclusion

Dear Readers,
We thank you for the confidence which you have shown us by purchasing the license for
the HRI software, and we hope that we are having a positive effect working processes.
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