VARNSDORF

Your partner for future machining

TOS VARNSDORF a.s.



VARNSDORF

Your partner for future machining m

TOS Control

Unified machine tool interface — for operators and also for the external systems
» Specialized apps for extended functionality with uniform design
* Shown directly on control system panel
* Gate for communication with other systems (OPC-UA, database SQL)

Extension over the basic control system interface that other manufacturers do not use
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Added Value of TOS Control

* Machine integration to plant information system — online data exchange

* Planning with respect to real machine state — online monitoring and prediction

* Improvement of machine tool functionality — machining, inspection, compensation ...

* Digital twin for technology check, machining results check and machining process
improved monitoring

e Unified interface and connectivity

* User friendly interaction with operator, foreman and planner

The intelligent machine tool is ready for
INDUSTRY 4.0 requirements

l OPC-UA
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New control panels

Sinumerik 840D SL

Newly for all machines sold
since 01/2020

Brand new design

The panel body is always the
same, changeable connection
arm as needed

22" touch screen
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New control panels
Heidenhain TNC 640

* Newly for all machines sold
since 01/2020

« Expedition 05/2020

* Brand new design

* The panel body is always the
same, changeable
connection arm as needed

« 24" touch screen
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New control panels

{

Both control panels can be

optionally equipped with an

RFID chip unit, which allows:

 |dentification of machine
operator and access level

* Quick login and logout of
machine operator

* Possibility of quick “locking”
of the machine
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TOS Control — apps overview

BASIC APPLICATIONS EXTRA APPLICATION
* Standard equipment * Additional machine equipment (surcharge)
* Included in the basic * Enables full utilization of TOScontrol's potential

equipment of the machine
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TOS Control — Main menu

* Main screen after control system loading

e Overview of individual application — like on smartphone
* Logged user ID

e Power off button
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TOS Control — User account

* User Information
* OQverview of its rights, folders and access to the machine

* Option to log out or lock screen
* Possibility to change the password

» :
Whnova Eva User rights
Username: evicks Cathegory | Can Edit
Email ewhn@tosvamnsdorf.cz Admin YES
30531463 Manager YES
‘Worker YES
Guest YES
Master YES

Password settings

User machines

448281 Stroj 1
452450 Stroj 2

¢ [ |
482420 Stroj 3
Set password
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TOS Control — Administration of user accounts

e Access only with Administrator rights

* Overview of all users

e Ability to add a new user
e Editing and deleting users
* Allocation of user rights

Q Type the last name of the user ...
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TOS Control — Status Cotegory: BASICAPP

State: READY

e Overview of machine tool state — virtual cockpit
e Actual program, process flow
e Actual position of machine axes

* Override, speed, machine load
* Operation mode
 Alarms

SPINDLE

Job info NC program

Indication
'NOO MO
Name: /_N_MPF_DIR/_N_TESTIK_JSV_MPF NO1 G9O 9
NOS GO1 X-1

m NO6 GO1 X1 Y1 F100

NO7 GO1 X-1
Remaining time: 00:32:58 NO8 GO1 X1 Y1 F100

NO9 GO1 X-1

NO2 G04 F2 L
NO3 M3 51000
NO4 GO1 X1 Y1 F100
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TOS COhtI‘Ol — CNC Category: BASIC APP

* View of standard control system HMI

* Sinumerik Operate

* Heidenhain HEROS
* Ready for Siemens Sinumerik 840D sl, finalization for Heidenhain TNC640
* Uniform design of side bar — e.g. IP cam, 3D model, Calendar ...
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TOS Control — Dokuments e

State: READY

 PDF document reader

* Document access control based on user group

e Favorite documents

 Bookmarks

* Smart document search based on
title, type, and keywords

oomarks

SIEMENS

Regulations and Standards 1

Brief Description 2

System Features 3
SINUMERIK 840D sl/
SINAMICS S120 s-my

SINUMERIK Safety Integrated | ™" i v
Basic Information

on Safety Functions Integrated
......... 5

4

Function Manual

Safety Functiol
toarated i the Systom/
Drive 6

7

Sensor; /Actuator Connection

Description of Data

9

Commissioning

Diagnostics

Valid for

Control

Interaction with
Other Functions. "

SINUMERIK 840D sl
SINUMERIK 8400 ! (export version)

Application Examples

Drive
SINAMICS 5120

Software version
CNC software 4.5

Appendix
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TOS Control — Calendar CS::attejory: IAPP

* Standard calendar view — day, week, month

e User appointment — add, modify, delete

* Machine tool producer appointment — service events
* Event types based on user needs

* Calendar reminder

* All data stored in the local database

20 21 22 23 24 25
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TOS COhtI‘Ol — IP Cam Category: EXTRA APP
State:

* Integration of IP camera view
e Motorized camera control

Setting (O] Playback B exit

DayNightMode

H
Image Flip I"“




VARNSDORF

Your partner for future machining m

Category: EXTRA APP

TOS Control — Technology calculation State:

* Technological advisor for selected tool
* Support for the selection and check of cutting conditions:
e Cutting speed determination
* Feed per tooth/revolution
* Feed speed
* Theoretical machining time per operation
* Material removal rate for selected depth of cut
* Prediction of cutting force and spindle load
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VARNSDORF

Category: EXTRA APP

State: Development

* View of Work order and Operation overview directly on machine tool control panel
* Connected with ERP

* Logging operation, pause, stop, done
* Work order time line view

e Connection with other documents

Job overview

V0100688 - SANE STOLU (100511/07190007)
1D 100511

Start date: 1782018
End date: 2882018

V0100612 - STUL 1250X1400 (100508/07190004)
1D 100508

Start dates 1782018

End date: 892018

>

WO/Operation description
NC programs

Photos

Other documents — pdf, doc, xls, cad ...

V0100688 - SANE STOLU (100511/07190007)

D 100511 Startdate  17.8.2018

Parts 0 done / 1 active / 1 palnned Enddate 2882018

Operations 0 done / 1 active / 3 planned

Article No. V0100688 Process No. TP000004164

Aticle detail V0100688 - SANE STOLU

Process description

Maccenas eu elit fringilla, sollcitudin magna eget, convalli tellus. Morbi eget elementum magna. Cras lacinia risus id purus malesuada, mattis posuere sapien
aliquet. Praesent porttitor lobortis sollicitudin. Sed dolor nisi tincidunt a nibh et, malesuada molestie sem. Maecenas elementum auctor est. Cras vitae
consectetur eros. Aliquam sodales elementum pretium. Nulla non lacus a magna iaculis vulputate nec eu tortor. Nunc commodo lacinia posuere. Sed eu enim
ut odio finibus efficitur.

VS WHQ13CNC - machining 01 >

HEE

Startdate: 1782018 Endl cate: 1782018

0/1 parts

VS WHQ13CNC - machining 02

D 140 }

Start cate: 1832018 End date: 1882018

0/1 parts

VS WHQ13CNC - machining 03

1D 170 »

Start cate: 2182018 End date: 2882018

0/1 parts

Job overview - Operation detail

V0100688 - SANE STOLU (100511/07190007) - Operation VS WHQ13CNC - machining 01

Name Operation VS WHQI3CNC - machining 01 Startdate  17.82018

State Enddate  17.8.2018 70%

AT
Maecenas eu elit fringilla, sollicitudin magna eget, convallis tellus. Morbi eget elementum magna. Cras lacinia risus id purus malesuada, mattis posuere sapien
i (o e T i A VR e e o o e Sy S e L s
Ty e e o R i et o e it 4 0 e e o
efficitur.

Taols needed

Maecenas e elit fringila, sollcitudin magna eget, convalis tellus. Morbi eget elementum magna. Cras lacinia risus id purus malesuada, mattis posuere sapien
aliquet. Praesent porttitor lobortis sollcitudin. Sed dolor nisi, tincidunt a nibh et, malesuada molestie sem. Maecenas elementum auctor est, Cras vitae consectetur
eros. Aliquam sodales elementum pretium. Nulla non lacus a magna iaculis vulputate nec eu tortor. Nunc commodo lacinia posuere. Sed eu enim ut adio finibus
efficitur,

P NCprograms

W Documents
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TOS Control — Job management 2/2 O .

* Connection to ERP / MES system

* |t can automatically assign tasks to a machine of the same type

* When entering the machine status, takes into account also this
parameter for action selection

* Production optimization using logic algorithms

Job overview ~ Job chart

< August2018 D

uve  Wed Thu Fri

V0100688 - SANE SFOLU (100511/07190007)

[T [[H L1 [ ] [

V0100612 - STUL 1250X1400 (100508/07190004)
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=4 TOS Control — Machine monitor Category: SalRair
Monitor State:

* Integration of a system for monitoring the history of machine tool use
— data logging to database, show trends
* Time line view of machine tool basic states
e Production
* Production slow (override < 100%)
* Ready
* Error
* Power off
* Log of other variables

« Temperature = - - I . -
e Acceleration g

() L O a d 07:49 09:49 11:49 1349 15:49 17:49 1949 2149 2349 01:49 03:49 05:49 07:49

Machine monitor

* Possible assignment to
single operation
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TOS Control — Inspection and compensation 1/2
Category: EXTRA APP

* Integration of CMM with touchprobe into the machine tool State:
* Integration of metrology software to machine control '

* Implementation of additional measurement for machine error compensation
during workpiece inspection
Automatic compensation for consequent machining based on measured data
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X 0.000 [mm]

Y: 0.000 [mm] 0.000 [mm]
74 0.000 [mm] 0.000 [mm]

stationary measurement
X: 0.000 [mm]
Y: 0.000 (mm]

Zi 0.000 [mm]
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TOS Control — Inspection and compensation 2/2

Category: EXTRA APP
. State: READY
* Main advantages

It is not necessary to move and clamp the workpiece between CMM and

machine tool
Machine tool is controlled directly from a metrology software — comfortable

Measured data can be automatically activated as a correction in CNC
— no NC program modification for consequent machining

Additional measurement
* Correction of the touch coordinates
* Integrated optical measurement of TCP
* Or external measurement — laser tracker
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TOS Control — Thermal compensation

Category: EXTRA APP

* Virtual model of the thermal behavior of the machine tool State:
(based on thermal transfer functions)

* Runs simultaneously with real machine and identifies the thermal error
* Respects the history of thermal loading

* Model inputs

* Temperature sensors
* Spindle and feed axis load
* Other NC data

* The main advantage is high reliability and accuracy
* Top level of thermal error compensation

machlne tool

‘!l“l" T measured temperatures
,-4 2 s
r| P et .

A displacement correction

displacement z [um]

advanced compensation

1 1 ' 1 1 |
0 10 20 30 40 50 60 70 80 90 100 110 120
time [hour]
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TOS Control — Predictive maintenance
Category: EXTRA APP

* Extension of Machine monitor app State:

* Monitored parameters are compared with
* Digital twin (virtual machine model)
* Model obtained by machine learning technology
* Prediction of service events
* Focused on selected machine key parts, especially:
* Spindle
* Milling head
* Reduction of service costs, increase of machine operation time

Data measured Data simulated

Real machine tool and process ' Machine tool and proces digital twin

Data analysis

Machine and process Model update
advanced monitoring
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Machine tool digital twin (virtual machine model)

 Common approaches of machining preparation using standard CAM systems does
not exploit full potential of the machine and technology
* Adjustment of machining technologies is only implemented by trial tests
* Machine tool and process digital twins provide effective tools for higher reliability
and optimization of real machining processes
e Time and cost reduction

Traditional approach
Validation of technology on the machine

CAD

Final
product

Machine tool and 3 e — 7F _
process digital twin N Time savings

1

o(0r®

. “0 N
\(:f\ao“‘“\“g
e
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Machine tool digital twin (virtual machine model)

Applications: Virtual machine model

e Exact time studies integrated in the TOScontrol
* Check of the NC data quality Virtual machine model as

* Prediction of machining accuracy and quality technology support

* I|dentification of machining errors

Real workpiece Virtual simulation

Errors caused by CNC interpolation
and feed drive vibrations




