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Preface

1 Preface

Dear customer,

We are delighted that you have chosen the DC5 Dental Milling System from Dental
Concept Systems and we hope that you will find working with it pleasant.

The constant further development of our technology is based on co-operation with
experienced dental technicians. The main aim is to make the milling and grinding of
materials for dental applications efficient and safe. The focus is placed on performance
and economy, combined with ease of use.

Detailed training by experts from Dental Concept Systems GmbH is required in order to
be able to get the maximum performance out of the DC5 Dental Milling System and to
ensure its readiness for operation.

This operating manual is part of the DC5 Dental Milling System. The operating personnel
must have carefully read and understood the entire manual before commencing with any
work. Adherence to all safety instructions and procedural instructions given in the
operating manual is a prerequisite for safe working.

This operating manual also serves as a training document and reference book. It must be
available to the operating personnel at all times.

The operating manual must be kept in the direct vic  inity of the machine and must
be accessible to the personnel at all times.

On a personal note...

Constant and intensive co-operation with successful users is a prerequisite for innovative
and practical solutions. We are therefore thankful for every proposal and suggestion for
improvement. If you should have any questions or suggestions, please contact Dental
Concept Systems GmbH directly:

Dental Concept Systems GmbH
Buchbrunnenweg 26

D- 89081 Ulm

Germany

Phone: +49 (0)731 -9642 603 -0
Fax: +49 (0)731 — 9 642 603 — 17
info@dental-concept-systems.com
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Important fundamental information

Important fundamental information

Product

Product identification

The product is clearly identified by a serial number on the type plate. For the position of
the type plate on the machine, see section 2.6 ‘Identification on the DC5 Dental Milling
System’.

Designation of the system
«DC 5 Dental Milling System»

Manufacturer

Dental Concept Systems GmbH
Buchbrunnenweg 26

D- 89081 Ulm

Germany

Proof of origin
The DC5 Dental Milling System was designed and manufactured in Germany.

Document
This document is part of the product.
Operating manual for the DC5 Dental Milling System. Published March 2014.

This operating manual was written taking in consideration the EU Machinery Directive
2006/42/EC, Annex 1, Number 1, 7.4 ‘Instructions’.

Documentation and design: Dental Concept Systems GmbH, Ulm, GERMANY.

Validity of this operating manual

The operating manual describes the DC5 Dental Milling System at the time of delivery by
Dental Concept Systems.
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2.2 Limitation of liability and guarantee

All specifications and instructions in this manual have been compiled taking into
consideration the applicable standards and regulations, the state of the art and our many
years of findings and experience.

The manufacturer does not accept any liability for damage caused by:

» disregard of the manual

» use for purposes other than that intended
* employment of untrained personnel

* unauthorised conversions

» technical modifications

» use of non-approved spare parts

The actual scope of delivery can differ from the explanations and illustrations given here in
the case of special versions, the taking up of additional ordering options or due to the
latest technical changes.

The obligations agreed in the delivery contract apply, together with the manufacturer’s
General Terms and Conditions of Business and Terms of Delivery as well as the legal
regulations valid at the time of signing the contract.

We reserve the right to make technical changes in the interest of improvement of the
performance characteristics and further development.

2.3 Warranty terms

The warranty terms and the General Terms & Conditions of Business can be read on our
website and downloaded from there.

http://www.dental-concept-systems.com/

2.4 Scope of delivery

The scope of delivery of the DC5 Dental Milling System encompasses the following
components:

2.4.1 Basic equipment
‘Dental Concept DC5 dry’ - basic configuration Art. no. 10 -010001

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling

materials. Machine with fixed underbody.
Including post-processor and direct connection for DC conceptCAM.

Operating manual
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Modules
‘DC5 Co-Cr alloy milling module’ Art. no.: 10-100001

DC5 milling machines are equipped with high-performance spindles for NEM machining.
‘DC5 ceramic grinding module’ Art. no.: 10-100002
Module for DC5 milling machine for the wet machining of grindable ceramics.

‘DC5 wet metal module’ Art. no.: 10-100003

Module for DC5 milling machine for the dry milling of CoCr alloys and the wet milling of
titanium.

‘DC5 ceramic grinding module & DC5 wet metal module  ’ Art. no.: 10-100004

Milling of alloys and grinding of ceramics in combination.
‘DC5 workpiece automation module’ Art. no.: 100010

Module for DC5 milling machine with automated blank changer for 7 blanks (8 mm - 30
mm).

‘DC5 extraction module’ Art. no.: 10-100005

Extraction unit for the continuous extraction of all machinable materials in the DC5 with
automated control of the extraction power.

Software
‘DC5 CAM V3 software’ - basic configuration Art. no.: 10-300101

CAM software with direct co-ordination for DC5 control software for 5-axis machining.
Including one machine licence.

With one licence up to 4 machines can be operated for 5-axis milling. One DC machine
licence must be purchased for each additional machine.

‘DC CAM machine licence’ Art. no.: 10-300121

Additional machine licence for the connection of further milling machines for all
versions.

‘DC5 CAM V3 module for sub -programs’ Art. no.: 10-300112

Auxiliary module for the manufacture of supraconstructions. Including 4 sub-programs
of your choice.

‘DC5 CAM V3 sub -program per geometry’ Art. no.:

‘DC5 CAM V3 module for grinding ceramics’ Art. no.: 10-300111

Auxiliary module for grinding ceramic blocks.

«DC 5 Dental Milling System» «Version 1.4» 13 of 210
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2.4.4  Accessories
‘DC5 tool magazine’ Art. no.: 10-101001

Exchangeable tool magazine for 10 tools in pick-up stations.

‘DC5 pick -up station’ Art. no.:

Pick-up station for tool positions in the DC5 tool magazine.
‘DC5 blank holder Blue 44 for DC5 without automatio  n’ Art. no.: 10-101005

Workpiece holder for individual blank form Blue 44.
‘DC5 blank holder Blue 44 for DC5 with automation’ Art. no.: 10-101002
Workpiece holder for individual blank form Blue 44.
‘DC5 spare blank holder for automation’ Art. no.: 10-101004

Workpiece holder for blanks up to 32 mm in thickness.

‘DCS5 high -pressure grease gun, hand le ver grease gun set’ Art. no.: 10-102005

High-pressure grease gun for lubrication via the DC5 central lubrication stations.
Delivery including DC5 machine grease.

‘DC5 machine grease for lubrication’ Art. no. 10 -102006

Machine grease for long-life lubrication, grease cartridge 400 g.

‘DC5 CeramCool ceramic fluid’ Art. no.: 10-102002
Abradant for ceramic machining with DC5 ceramic grinding module. Ready-mixed in a

12-litre can.

Concentrate in a 1-litre container Art. no.: 10-102001

‘DC5 titanium fluid  TitanMill’ Art. no.: 10-102004

Coolant for the machining of titanium and titanium alloys in the DC5 wet metal module.
Ready-mixed in a 12-litre can.

Concentrate in a 1-litre container Art. no.: 10-102003

‘DCE5 filter cartridge wound Polydent 10.5’

Filter cartridge for DC5 ceramic grinding module and wet metal module

‘DC5 filter bag for CAD/CAM extraction system’

Filter bag for filter system of the dry extraction.

‘DCS5 filter cage for CAD/CAM suction system’

Filter cage for filter system of the dry extraction.

‘DC5 filter mats’

Set of 2 filters for insertion into collecting pans for materials with fluid system.

«DC 5 Dental Milling System» «Version 1.4» 14 of 210
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2.4.5 Available complete systems

The combination of the basic system ‘Dental Concept DC5 dry’ with modules and/or
accessories results in the following available complete systems:

‘Dental Concept DC5 dry & CrCo’ Art. no.: 10-010002

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling
materials. Machine with fixed underbody.

Including post-processor and direct connection for DC conceptCAM.
‘Dental Concept DC5 basic 1 x wet metal’ Art. no.: 10-010003

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling
materials. Machine with fixed underbody.

Equipped with the DC5 CoCr alloy dry milling module and DC5 wet metal (titanium)
module

Including post-processor and direct connection for DC conceptCAM.
‘Dental Concept DC5 basic 1 x wet ceramic’ Art. no.: 10-010004

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling
materials. Machine with fixed underbody.

Equipped with the DC5 ceramic grinding module.
Including post-processor and direct connection for DC conceptCAM.
‘Dental Concept DC5 2 x wet’ Art. no.: 10-010005

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling
materials. Machine with fixed underbody.

Equipped with the DC5 CoCr alloy milling module, DC5 ceramic grinding module and
DC5 wet metal (titanium) module

Including post-processor and direct connection for DC conceptCAM.
‘Dental Concept DC5 Expert’ Art. no.: 10-010006

Milling machine as a free- standing device with 5 axes for the dry machining of zircon
oxide, aluminium oxide, PMMA, plastics, wax and all commercially available modelling
materials. Machine with fixed underbody.

Equipped with the DC5 CoCr alloy milling module, DC5 ceramic grinding module, DC5
wet metal (titanium) module and DC5 automation module

Including post-processor and direct connection for DC conceptCAM.

«DC 5 Dental Milling System» «Version 1.4» 15 of 210
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Structure of the operating manual and conventio ns

Structure and basics

The operating manual consists of individual, sequentially numbered sections. The table of
contents provides information about the structure of the individual sections.

The operating manual has been prepared with great care and should enable you to
operate, maintain and repair the DC5 Dental Milling System as quickly and efficiently as
possible.

Further developments for our customers necessitate the constant revision and adaptation
of the operating manual. It is therefore not transferable to another system. So that the
operating manual is complete at all times and corresponds to the current status, please do
not remove any individual documents.

Current versions of the installation manual are available for download on the Dental
Concept Systems GmbH website:

http://www.dental-concept-systems.com/service/download/login-fuer-kunden

Enter your login details here:
User name:

Password:

Definitions of terms
The following terms are used in the operating manua |

The DC5 Dental Milling System from Dental Concept Systems GmbH is referred to as
DC5 milling system, DC5 milling machine or DC5 machine.

The following definitions of terms also apply:

« The system part for the storage and exchange of blanks is called the magazine.

e The system part for the withdrawal of the material units from the magazine is
called the gripper.

» The material unit to be machined is called a blank.

e The DC5 Dental Milling System is called the machine or system.

e The order to be processed is called the job or milling job.

¢ The owner of the DC5 system is called the user.

«DC 5 Dental Milling System» «Version 1.4» 16 of 210
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2.5.3  Symbols and signal words

Symbol / signal word Meaning

Draws your attention to the handling and effect of safety
information.

Draws your attention to a dangerous situation that will lead
to serious injury or death if it is not avoided.

24l

DANGER

Draws your attention to a dangerous situation that can lead
to serious injury or death if it is not avoided.

>

WARNING

Draws your attention to a dangerous situation that can lead
to minor or moderate injuries if it is not avoided.

>

CAUTION

Draws your attention to possible damage to property and
other important information.

®

NOTE!

2.5.4  Target group

All work with and on the DC5 Dental Milling System is to be carried out by trained and
instructed personnel only. A recognised technical education and thus knowledge of usual
technical procedures is required. The personnel must read and understand the manual.

The system user is responsible for the selection, instruction and checking of the
personnel.

255 Presentation conventions

The following presentation conventions are used in this operating manual:

» Bold letters for emphasis or paragraph headings
« Numbers or letters in brackets after terms as references to items in illustrations.

For example: ‘Select item (1) of the ... menu’
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Important fundamental information

2.6 Identification on the DC5 Dental Milling System

of the machine.

The DC5 Dental Milling System meets the
fundamental safety requirements of all
applicable European Union directives.

C € The CE-mark is attached to the rear side

Front door
Warning of hand injuries

The type plate is attached to the rear side of the machine.
1 Machine type

2 Serial number of the machine

3 Date of manufacture (year and month)
4 Overall weight in kg

5 Ambient temperature (operation) in °C
6 Mains power supply

7 Power consumption
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2.7 Applicable documents

The following additional instructions belong to the system documentation:
*  Warranty terms

= Check list

=  Transport instructions

= Original operating manual from the spindle manufacturer (IBAG)
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3.1

3.2
3.21

3.2.2

SEDENTAL

Concepft Systems

Safety

Safety

Essentials

This section contains information on all important aspects of safety for the optimum
protection of the personnel as well as safe and trouble-free operation.

Observe the safety and procedural instructions given in this section without fail.
Disregard can lead to considerable danger!

The dental milling system is submitted to a quality inspection following manufacture and is
delivered in an operationally safe condition. Before handover a functional test as well as
detailed checking of the safety systems takes place.

Nevertheless, the dental milling system can be a source of residual hazards.

Therefore: read the section entitled ‘Safety’ init s entirety and observe all safety
instructions!

Disregarding safety instructions can lead to accide nts, resulting in serious injuries
to persons as well as damage to property and the en  vironment!

NOTE!

The manufacturer accepts no liability for damage caused by failure to follow or
disregard of the safety instructions!

Meaning of the safety instructions

General safety instructions

General safety instructions inform you about residual dangers that can exist and occur
unexpectedly even when the DC5 Dental Milling System is used as intended.

For the avoidance of injuries and damage to property and the environment, these must be
adhered to and followed without fail by all persons who work on the DC5 Dental Milling
System.

For that reason it is compulsory for these persons to read this section!

Special safety instructions

This operating manual contains safety instructions that apply to certain situations. These
instructions must be observed without fail in order to avoid injuries and damage to
property and the environment.
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3.2.3  National safety instructions

Legal regulations applicable in the user’s country, local regulations and safety regulations
for the prevention of accidents and the protection of the environment must be complied
with.

3.3 Conduct in case of emergency

In case of an accident or a malfunction, the machine must be stopped directly by actuating
the ‘STOP’ button on the front side of the milling machine.

3.3.1  Emergency stop control device (front panel)

(1) (2)

ENABLE ON | OFF

START | PAUSE STOP

3.3.2 Procedure

A DANGER

Risk of injury!
Stop the DC5 Dental Milling System immediately inc  ase of emergency.
(1) Press the STOP button (1) on the front side of the machine.

For the position of the STOP button, see the picture in section 3.3.1
Emergency stop control device and the section Structure and function.

(2) Press the ‘ON | OFF’ button (2) on the front side of the machine.

For the position of the ON | OFF button, see the picture in section 3.3.1
Emergency stop control device and the section Structure and function.

(3) Switch the main switch of the machine off.
See section entitled Control elements.
(4) Pull the mains plug out of the socket.

(5) Disconnect the compressed air supply to the machine from the central
compressed air supply.

(6) Immediately summon authorised personnel who can determine and rectify
the cause of the emergency.

«DC 5 Dental Milling System» «Version 1.4» 21 of 210



3.4
34.1

3.4.2

3.4.3

3.4.4

SEDENTAL

Concepft Systems

Safety

Purpose of use

Principle

The dental milling system may only be operated in a technically perfect condition, for its
intended purpose, in a safety-conscious manner being mindful of the dangers, and in
compliance with this operation manual.

Nevertheless, dangers to persons, material and the environment can occur during the
operation.

Technical state

Operational malfunctions as well as defects, in particular those that can impair the safety
of the DC5 Dental Milling System, must be rectified immediately. Dental Concept Systems
GmbH is to be informed immediately in case of malfunctions and defects.

In addition to that, the DC5 Dental Milling System is to be taken out of service immediately
until full rectification.

Use as intended
The DC5 milling system is intended exclusively for the milling of dentures.

Use as intended also includes observing the instructions in this operating manual and
carrying out the inspection and maintenance work as well as the required personnel
gualifications.

Any other use or use extending beyond that is considered to be inappropriate. The
manufacturer accepts no liability for the resulting damage! The user alone bears the risk!

Inappropriate use

* Incorrect use
= Use for a purpose other than that intended
= Milling of materials other than those recommended by Dental Concept Systems

= Carrying out of repairs without the written permission of Dental Concept Systems
GmbH

= Use of accessories or spare parts from other manufacturers
= Commissioning of the DC5 milling machine without authorisation
=  Commissioning of the DC5 milling machine without instruction

In the case of inappropriate use there is a danger of:

= Injuries to persons

= Damage to the machine

= Damage to the machined product and other damage
» Malfunctions of the DC5 milling system
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Impermissible modifications, spare parts and po  wer supply

Unauthorised conversion or spare part manufac  ture

As a matter of principle, conversions of, or modifications to the DC5 Dental Milling System
are not permitted. Conversions of, or attachments to the system may only be carried out
by Dental Concept Systems GmbH.

As a matter of principle, only those spare parts specified by Dental Concept Systems are
to be used.

NOTE!

Original spare parts and accessories authorised by the manufacturer serve
the purposes of safety. The use of other parts renders any liability for the
resulting consequences void!

Safety and protective devices

The safety and protective devices of the dental milling system may not be disabled or
removed during normal operation.

Safety instructions for assembly, inspection and maintenance work

As a matter of principle, work on the machine may only be carried out when the machine
is stopped.

All safety and protective devices must be attached again and/or activated immediately
after completion of the work. Their effectiveness must be checked before restarting, taking
into consideration the valid rules and regulations.

Power supply

The DC5 Dental Milling System may be operated only with the power supply values
specified on the type plate and in section 4 ‘Technical data’.

Duties

Observation of the operating manual and duty to safekeep it

This operating manual is oriented to the understanding of the trained operating personnel
of the DC5 Dental Milling System. A recognised technical education is required.

— Read this manual carefully and completely before installing and putting the DC5
Dental Milling System into operation. It contains everything that you need to know in
order to avoid injuries and damage to property, so that operation can proceed without
trouble and so that the environment is not harmed.
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— Carefully observe all safety instructions and other instructions, requirements and
information in this operating manual.

— Always keep this operating manual ready to hand by the DC5 Dental Milling System.

— Forward the operating manual to the new location if you internally relocate the DC5
milling system.

— The place where the operating manual is kept must be clearly marked by the user.
Further folders with the spare part documentation and manufacturer’s data must be
accessible to the maintenance and service personnel from Dental Concept Systems
GmbH.

3.6.2 Duties of the manufacturer

Dental Concept Systems GmbH is responsible for product safety. It thereby transfers
essential duties to the user.

3.6.3 Duties of the user

The user must obtain an operating permit from the responsible authority and must
obey the associated laws and regulations, e.g.:

» Safety for personnel
» Safety for material
» Disposal

— The user must ensure that the system is used as intended.
— The user is responsible for the training of the personnel.

— The user of the machine must ensure that all activities on the machine are carried out
only by qualified personnel.

— The user of the machine must ensure that the machine is operated only under the
constant supervision of qualified personnel.

— The user of the machine must make the following documents accessible to those
persons who work on the machine:

* This operating manual

» The respectively applicable rules for the prevention of accidents related to the
workplace

* Other nationally applicable regulations.

— The user must ensure that all danger and safety instructions are obeyed.
— The user is responsible for the provision of the required protective equipment.
— The user must clearly define the responsibilities of the personnel.

— Personnel undergoing training or instruction as well as apprentices may only operate
the machine under the constant supervision of a qualified person.
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— The operator ensures that the DC5 milling system is always in a technically perfect
condition and is only operated in such a condition. The user informs Dental Concept
Systems of any repair work that is required.

Duty to observe and provide information

It is the user’s duty to report all (residual) dangers and risks that arise during operation
and are not described in this manual to the manufacturer without delay.

Directions and measures stipulated by the manufacturer on account of a report must be
followed without fail.

Health and safety at work

As a matter of principle, the local regulations for health and safety at work and the
prevention of accidents apply.

The safety and protective devices must be checked each time before putting the DC5
Dental Milling System into operation.

As a matter of principle, refrain from carrying out any work that compromises the safety of
the DC5 Dental Milling System!

As a matter of principle, all maintenance and repair work may be carried out only by
employees of Dental Concept Systems GmbH.

Maintenance and repair work is to be carried out with the system switched off.

Unauthorised conversions, maintenance work and modifications are not permitted!

Requirements for the personnel

The DC5 Dental Milling System may be operated only by trained and instructed or
gualified persons.

Personnel undergoing training or instruction as well as apprentices may only work on the
DC5 Dental Milling System under the constant supervision of an instructed person.

Instructed person:

A person of at least 18 years of age who is sufficiently informed or supervised by a skilled
worker and is thus capable of recognising risks and avoiding dangers arising from the
DC5 Dental Milling System.

Quialified person:

A person who, on account of his professional knowledge, education and experience and
recent occupational activity, has a reliable understanding of safety concerns. The qualified
person must have knowledge of the state of the art regarding the task to be performed
and the dangers to be observed and must uphold them.
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3.9 Local requirements

The place of installation must meet the structural requirements for the installation of the
DC5 Dental Milling System.

The floor must be capable of absorbing the static and dynamic forces of the machine.

The electrical and pneumatic installations must meet the specifications for the DC5 Dental
Milling System (see section 4 ‘Technical data’) and must be installed in accordance with
applicable standards and regulations.

3.10 Disposal

If no return or disposal agreement is in force, recycle dismantled components.

NOTE!

The environment can be harmed by improper disposal!

Lubricants and other auxiliary materials are subject to special waste handling and may
only be disposed of by approved specialist companies!

The local authority or special disposal companies can provide information on
environmentally-friendly disposal.
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Residual dangers and protective measures

3.11.1 Work ergonomics

A CAUTION

Ergonomics at work!
Eye damage, back injuries and joint problems are possible.

Ensure optimum lighting, working height and seating position.

3.11.2 Work clothes

A CAUTION

Wearing of work clothes and protective equipment!
Crushing and drawing-in of limbs and items possible.

Wear tight-fitting work clothes.

3.11.3 Personal protective equipment

A CAUTION
@ Wear ear protection!

Loss of hearing and hearing impairment due to high sound pressure level
possible. Wear ear protection when working directly on the running machine.

3.11.4 Cleanliness of the workplace

A CAUTION

b Cleanliness of the workplace and environment!

Injuries are possible due to slipping, tripping and falling.

Ensure that the workplace is clean. In addition, work carefully.
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3.11.5 Conduct in case of malfunctions

A CAUTION

Troubleshooting during operation!

Personal injuries and damage to property possible.
Press the EMERGENCY STOP button before commencing with this work.

Troubleshooting work may be carried out exclusively with the machine
stopped.

Dental Concept Systems GmbH is to be informed of malfunctions.

3.11.6 Danger of electric shock

Work on the electrical supply may only be carried out by employees of Dental Concept
Systems GmbH.

AWARNING

Fatal or serious injuries possible in case of the o ccurrence of

— loose plug connectors,
— damage and
— mechanical and thermal stresses!

Switch the system off and inform Dental Concept Sys tems GmbH
immediately.
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3.11.7 Danger due to pneumatic energy

Work on the pneumatic equipment may only be carried out by employees of Dental
Concept Systems GmbH.

AWARNING

Danger due to whipping of hosepipes,

danger due to parts being flung and
danger due to the escape of compressed air!

Serious injuries are possible in the case of
— open pneumatic connections and

— loose pneumatic connections.

Switch the system off and inform Dental Concept Sys tems GmbH
immediately.

3.11.8 Danger to the environment

Dispose of the used-up material, milling swarf, grinding residues and coolant in
accordance with the locally applicable laws.

The following operating resources must be disposed of as special waste:

— Metal coolant 014

—  Ceramic coolant 016

The following operating resources must not get into the soil and groundwater:
— Metal coolant 014

— Ceramic coolant 016
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3.11.9 Safety systems

avess

(1) Switch panel with ‘STOP’ and ‘ON | OFF’ buttons
System stops immediately when pressed.

(2) Front door
Closes the machining compartment.

3.11.10 Product-specific danger instructions

The protection and safety systems must always be in perfect working order.

The front door of the DC5 Dental Milling System is very heavy and is held by
counterweights connected to the door by wire cables.

A WARNING
ADanger when closing the front cover!

Crushing and cuts possible.

Before commencing with any work, it is essential to check the ease of
movement of the front door and whether the counterweights hold the front
door in position.
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4 Technical data

4.1 Weight and dimensions

Overall weight

Dimensions

Width 730 mm
Height 1950 mm
Depth 750 mm
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For the weight and dimensions, see also section 8 ‘Installation conditions’.

4.2 Environmental conditions

Ambient temperature

Storage

5-40°C

Operation

Relative humidity

15-30°C

< 50%

For the environmental conditions during operation see also section 8 ‘Installation

conditions’.
4.3 Electrical connection
Electricity
Voltage 220 V /50 Hz
Power 1250 VA

For the electrical power supply see also section 8 ‘Installation conditions’.

«DC 5 Dental Milling System»
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4.4 Pneumatic connection

Compressed air

Pressure (constant) 7 —9 bar
Flow rate 100 I/min
Water content Class 4
Solid contaminants Class 3
Total oil content Class 3

For compressed air supply see also section 8 ‘Installation conditions’.

4.5 Network connection

Network interface
Connection RJ-45 socket
Network protocol TCP/IP
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5 Structure and function

5.1 Overview of DC5 Dental Milling System

The following two illustrations show the most important operating elements and
components of the DC5 Dental Milling System.

(5) (1)
(6) 2
(™ -

(@)

(8)

()
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(1)

Touch screen

(2)

Window of the machining compartment

®3)

High-frequency spindle

(4)

Operating panel

(5)

Front door for covering the machining compartment

(6)

Gripper for blank holder (optional)

()

Blank magazine (optional)

(8)

Coolant tub

(9)

Front door to coolant pumps with coolant tubs (optional) and
extraction module

(11)

(12)

(13)

(14)

(10)

Integrated extraction module with filter bag

(11)

Drawer

(12)

Coolant tub for second coolant circuit (optional)

(13)

Control valves for cooling circuits 1 & 2 (optional)

«DC 5 Dental Milling System» «Version 1.4»
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(14) Coolant tank with pump for milling titanium

(optional).

A further coolant tank with pump for the grinding of ceramics
(optional) is located behind the coolant circuit for titanium.

The DC5 is a five-axis dental milling system with a portal design in whose basic version
zircon oxide, aluminium, PMMA, composites, occlusal splint plastics, waxes and various
commercially available modelling materials can be dry-machined.

Five servo motors enable the simultaneous control of all axes. The high-resolution rotary
encoders of the motors supply up to 160,000 pulses per revolution.

The three translatory axes — X, Y and Z — are equipped with quality ball screws with a
repeatability of up to 0.01 mm. The two rotary axes are each equipped with a precision
reduction from the Harmonic Drive company and permit high-precision rotation by +/- 32°
for the A-axis and by 360° for the B-axis.

The integrated tool change system with exchangable tool magazines and digital tool
length measuring system manages up to 100 tools.

The complete control and power electronics are located inside the milling machine. The
machine is controlled by the integrated industrial PC on Microsoft Windows 7 basis with
touchscreen control.

The illustration below shows the arrangement of the translatory axes (X, Y, Z) and rotary
axes (A, B).
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High-frequency spindle

The DC5 Dental Milling System is equipped with a high frequency spindle from the IBAG
company. The spindle has a pneumatic direct-change system with a 6 mm collet chuck
holder. The encapsulated quadruple hybrid ceramic bearing and the automatic collet
chuck cleaning reduce maintenance to a minimum

High -frequency spindle

Manufacturer IBAG, Switzerland

Type HF 45 DCS (custom
made)

Diameter 45 mm

Tool draw-in force 800 N

Collet chuck holder 6 mm

Power 750 - 975 W

Max. rotary speed 60,000 rpm

Vacuum (optional)

The DC5 Dental Milling System is supplied in the basic configuration with a connection for
an external extraction system. Optionally the DC5 can also be supplied with an integrated
V7000 extraction module from Zubler Geratebau GmbH. The V7000 is advantageously
conceived for longer running times. At the same time, the fan with 4 suction stages
creates a high maximum vacuum and a high air flow rate.

«DC 5 Dental Milling System»
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Vacuum

Manufacturer Zubler Geratebau

Type V7000

Width 200 mm

Height 650 mm

Depth 600 mm

Weight 31 kg

Rated power 700 W

Suction capacity 20-401/s

Noise level 54 — 66 dB(A)
-~ 3
Fzubler

L

"'I
N
"

4 5 67 8

(1) Suction stage display
(2) Plus button

(3) Input button

(4) Minus button
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(5) Fan button

(6) Excess pressure indicator
(7) Filter exchange indicator
(8) Mains switch

See also the operating manual for the V7000, Zubler Geratebau GmbH

54 Wet machining (optional)

The optional modules ‘DC5 ceramic grinding module’ and ‘DC5 wet metal module’ extend
the system by the wet machining of titanium and the wet grinding of glass ceramics.

The two coolant circuits are separate from each other. The integrated cooling lubricant
tanks including filter systems and pumps are permanently installed in the lower cabinet.

The flow rate can be adjusted separately for each cooling lubricant circuit by means of
control valves in the lower cabinet.

Cooling lubricant circuit

Pump

Manufacturer Speck Pumpen
Type T-201/130.0004 MS
Connections (CR7%

Immersion depth 130 mm
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Voltage 230V

Rotary speed 2800 rpm
Power 0.35W
Weight 10 kg

Filter

Type Filter cartridge, wound
Material Polypropylene
Pore size 5pum

Length 10"

Coolant tank

Volume 121

Automatic blank changer (optional)

EEDENTAL
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The material magazine can accept up to 7 blanks, each with a thickness of > 32 mm. The
automated gripper system is equipped with triple sensor monitoring.

The DC5 Dental Milling System can optionally be equipped with an automatic workpiece
changer.

Automatic blank changer ‘

Max. number of blanks

7

Thickness of each blank

Up to >32 mm

«DC 5 Dental Milling System»
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5.6 Tools

The DC5 milling machine is designed for milling tools and mounted points with a shaft
diameter of 6 mm.

NOTE!

We urgently recommend the use of milling tools from Dental Concept
Systems. These tools were developed exclusively for dental automation and
are suitable for the machining of all commercially available dental materials.

In addition, DC milling tools are adapted directly to the requirements of the milling systems
from Dental Concept Systems and provide dental technicians with the necessary process
reliability for the full range of materials. The substrate, cutting edge geometry, finishing
treatment and coating have been developed taking into account state-of-the-art milling
strategies in the DC conceptCAM and adapted to suit the most diverse materials.

The following tools are currently available:

— Blueline for the machining of CoCr steels, pure titanium and titanium alloys

— Silverline, Yellowline and Redline  for the machining of unfired high-performance
ceramics such as zircon oxide and aluminium oxide with various coatings as well as

PMMA and wax.
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— Silverline ball-nose milling cutters for the machining of premium zircon oxides,
PMMA and wax.

— Yellowline tools have additionally been provided with a special coating that ensures
an extremely smooth surface finish and optimises resistance to wear.

— Redline for translucent and sensitive zircon oxides.
—  Whiteline for the machining of composite fibre-reinforced materials.

— Greenline for grinding all commercially available glass ceramics on the dental market
as well as grinding new-type composites and hybrid ceramics.
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6 Delivery, in-plant transport, unpacking
Delivery, in-plant transport and unpacking of the DC5 milling machine may be carried out

only by technical personnel using suitable means of transport. It is essential to observe
legal regulations for the prevention of accidents.

A CAUTION

Heavy loads!

The DC5 Dental Milling System weighs 680 kg with accessories (approx. 710
kg including packaging).

Use only suitable means of transport and lifting equipment to transport the
machine. Transport only on the frame!

AWARNING

Transport of the machine!

When lifting, swivelling and lowering, there is a danger of injury due to parts
falling down. The machine can be damaged or destroyed by improper
transport.

Therefore, as a matter of principle, observe the following safety instructions:

— Use only approved lifting equipment and attachment devices with a
sufficient load-bearing capacity.

— Fasten the machine only by the attachment points provided, not by
protruding machine parts or by the lifting eyes of attached components.
Make sure the attachment devices are firmly seated!

— Ropes and straps must be equipped with safety hooks. Do not use torn
ropes or ropes with chafe marks. Do not place ropes and straps against
sharp edges, do not knot them and do not twist them. When rigging,
observe the centre of gravity of the machine.

— Never lift, swivel or lower loads above people.

— Always move the machine with the greatest of care and caution.

The DC5 milling machine may only be transported by qualified and authorised
technical personnel.
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A DANGER

Suspended loads!
Suspended loads can fall down and lead to serious injuries

Do not walk under suspended loads when transporting using lifting equipment!

Delivery, in-plant transport

6.1
Dimensions and weight in the packed condition

6.1.1

DC5 Dental Milling System packaging unit
The DC5 Dental Milling System is delivered standing upright on a pallet in special

packaging.

Dimensions (W x D x H): 1200 mm x 1000 mm x 2195 mm
=  Weight: 760 kg

Transportable ramp packaging unit
The transportable ramp is delivered in an unassembled condition

43 of 210
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For the assembly, see section 6.1.4 ‘Use of the transportable ramp’.
- A

* Dimensions (W x D x H): 1065 mm x 1015 mm x 145 mm
=  Weight: 30 kg

6.1.2  Delivery
The shipment is delivered by a transport company and unloaded at the customer’s site.

(1) Inspect the unloaded shipment immediately for transport damage (defective
packaging, visible damage).
If the shipment is damaged:

— Document the damage and report it to the transport company.
— Report damage immediately in writing to Dental Concept Systems GmbH.

(2) Transport the shipment to the place of installation using a fork-lift truck or pallet truck.

AWARNING

Transport of the machine!
The packaged machine standing on a pallet has a high centre of gravity!

During transport there is a danger of injury due to the machine tipping over!

During transport, be sure to use suitable transport locks (lashing straps) and
raise the packed machine as little as possible.
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NOTE!

Depending on the location of the place of installation, the milling machine
must first be unpacked.

The unpacked machine is fitted with two slots for forks (pallet truck or fork-lift
truck) at a height of approx 45 mm or 950 mm above floor level.

In addition there are fastening eyes on the top side of the machine for lifting
the DC5 with a crane.

See section 6.1.3 ‘Unpacking’ and section 6.1.4 ‘In-plant transport’.

A DANGER

Suspended loads!

Particular caution is required when lifting the DCS5.
Suspended loads can fall down and lead to serious injuries.

Do not walk under suspended loads when transporting using lifting equipment!
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6.1.3  Unpacking
(1) Unpack the shipment. Proceed as follows:
Remove the lashing straps from around the pallet and lid

- e
b

Remove the lid on the top side and the side walls:

=

«Version 1.4»
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— Remove the complete side walls and the lashing straps:

- Remove the foam padding and the cardboard stacking aid:
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— Unscrew the eye bolts for the fastening of the lashing straps to the pallet and
remove the wooden ring:

—

-

When using a fork-lift truck the milling machinethe DC5 can now be lifted off
the pallet. Proceed like described in section 6.1.4 ‘In-plant transport’. You
might need to remove the covers to use the two receptacles first.

NOTE!

Use always the upper receptacles for the forks when the milling
machine is lifted off the pallet by a fork-lift truck.

— Alternatively there is a possibility to roll the milling machine off the pallet by
means of the transportable ramp.

See section 6.1.5 ‘Use of the transportable ramp’.

(2) Check the shipment for damage.
If the shipment is damaged:
— Document the damage and report it to the transport company.

— Report the damage in writing without delay to
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Dental Concept Systems GmbH
Buchbrunnenweg 26
D- 89081 Ulm

(3) Check the shipment for completeness.
See section 2.4 ‘Scope of delivery’.

In-plant transport and transport plan

The DC5 Dental Milling System is equipped with two receptacles for the forks of fork-lift
trucks.

The receptacles are located at a height of 45 mm or 950 mm. In the assembled state the
receptacles are equipped with covers.

The covers must be removed before use.

When raising the machine — e.qg.: lifting off the pallet — be absolutely sure to use the higher
of the two receptacles due to the high centre of gravity of the machine.

Observe the transport plan without fail!

On level and non-sloping surfaces the milling machine can also be moved over short
distances by means of the castors attached to the sub-frame. The milling machine has
three castors in total. The single castor at the front side of the milling machine can be
steered.

NOTE!

The feet must be screwed in before the milling machine can be rolled!

Use a pallet truck if possible for transport over longer distances. To do this, drive the pallet
truck from the front side into the receptacles for the forks on the underside and slightly
raise the milling machine.
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A CAUTION

Unsafe transport!

The integrated rollers of the DC5 milling machine are suitable only for rolling
the machine off the pallet using the transportable ramp or for transport over
short distances on a level floor.

For longer distances, or if the floor is uneven, it is essential to use a suitable
lifting tool (e.g. pallet truck or fork-lift truck).

AWARNING

Danger of tipping over!
Always raise the machine as little as possible due to its high centre of gravity.
There is a danger of serious injuries if the machine tips over!

When transporting with a fork-lift truck, use the upper receptacles for the forks
if possible!
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Technical data:
Width x height x depth: 730 mm x 1950 mm x 750 mm
Weight: 530 kg without vacuum
Transport system: Carrying rails, fork-lift truck

pallet truck, crane
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6.1.5 Use of the transportable ramp

Using the transportable ramp the DC5 milling machine can be rolled off the pallet without
having to use a fork-lift truck.

Due to its heavy weight the DC5 must be secured against uncontrolled rolling using straps
when doing this.

AWARNING

Transport on sloping surfaces!

Heavy loads can roll uncontrollably on sloping surfaces and cause serious
injuries.
The machine can be damaged.

Secure the DC5 milling machine against uncontrolled rolling using suitable
straps when transporting via the ramp!

NOTE!

The DC5 has two fixed rollers under the back side and a steering roller under
the front side.

When using the ramp take care that the front side o f the DCS5 faces
always to the ramp. Entering the pallet the two fix ~ ed rollers will enter the
pallet at first, leaving the pallet the two rollers will leave the pallet at last.

If you try to leave the pallet with the two fixed rollers at first, the underfloor of
the DC5 will crash into the pallet and the DC5 can’t be moved anymore.

The transportable ramp is delivered in a dismantled condition and must be assembled
before use.

Proceed as follows to assemble:

— Open the transport packaging:
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— Remove the ramp components:

- Fit the components together as shown:
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b

During transport the DC5 rests on two wooden blocks. These blocks must be removed
before the DC5 can be rolled down the ramp.

— Unscrew the four feet of the DC5 to slightly lift the machine so that the two wooden
blocks in the lower fork receptacles can be removed:

From July 2014 the DC5 will be shipped with a new type of machine foot. Screw and
base are separated now.
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Drive in all screws entirely (until stop). Now place the two flat wooden boards into the cut-
outs for the (removed) wooden blocks.

Machines with new machine feet (07(2014): Drive in the screws entirely and remove the
bases.

— Position the ramp against the pallet and fix it:
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6.1.6  Packaging

It is urgently recommended to store both the packaging of the DC5 and the transportable
ramp for a possible subsequent transport.

Both the packaging of the DC5 and the transportable ramp can be dismantled and packed
in a very small space.

When folding up the transportable ramp, proceed in the reverse order to that given in
section 6.1.5 ‘Use of the transportable ramp’.

The packaging of the DC5 is folded up and packed as follows:
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Storage conditions

Storage conditions

Max. permissible air temperature in the storeroom:
+5 °C to +40 °C.

Shutting down the DC5 Dental Milling System
(1) Stop the DC5 Dental Milling System.

(2) Disconnect the DC5 Dental Milling System from the electrical and pneumatic energy
supplies.

(3) Cover / pack the DC5 Dental Milling System
See section 6.1.3 ‘Unpacking’ — proceed in the reverse order

(4) Store theDC5 Dental Milling System safe from tipping over, dry and free from dust and
vibrations.
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8 Installation conditions

NOTE!

The DC5 Dental Milling System must be installed by qualified personnel from
Dental Concept Systems GmbH.

A CAUTION

Poor stability of the machine!

Impact and crushing hazards are possible if the DC5 is not stable.

Serious injuries and crushing are possible if the DC5 Dental Milling System
falls over.

Make sure that

— the stability of the system is ensured

— the floor is level

— the maximum load capacity of the floor is not exceeded.

A CAUTION

Improper routing of cables and pipes!

Danger of slipping and tripping up due to the improper routing of cables and
pipes.
— Lay cables and hosepipes outside of thoroughfares.

— Make sure that cables and hosepipes are not damaged by being driven
over, squeezed, pulled or the like.

— If necessary, install protective devices to prevent being stepped on/
driven over.

— Make sure that the connection points are not exposed to transverse
loads.
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8.1 Installation conditions

8.1.1 Dimensions and weight in the operating condit  ion
— Dimensions (W x D x H): 730 mm x 750 mm x 1950 mm

Ensure that there is an adequate distance to the ceiling (opening of the front door)
and to the sides. Observe the specifications in the installation plan in section 8.2

‘Installation plan’!
Allow sufficient space for the working and service area.
—  Weight: 680 kg

8.1.2  Environmental conditions
The following environmental conditions apply to the operation of the DC5:
— Permissible operating temperature 15-30 °C

— Max. permissible relative humidity < 50%

NOTE!

The DC5 Dental Milling System should be subjected only to small temperature
fluctuations in operation.

It is essential to avoid direct exposure to the sun!
Strong temperature fluctuations can lead to milling inaccuracies!

8.1.3  Foundation and floor
— Load capacity: Take into account the machine weight (see 8.1.1).
Take into account optional accessories.
— The floor must be level and firm with a low vibration level.

The DC5 must be levelled horizontally.

8.1.4 Electrical connection

— The values for the electrical power supply indicated on the type plate are binding and
must be adhered to.

— Voltage supply: 220V /50 Hz
— Power consumption: 1250 VA
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NOTE!

Milling machine, IT components and heavy electrical loads (e.g. sintering
furnaces) must each be connected via separately fused circuits!

If a circuit is loaded too heavily, voltage fluctuations and phase shifts can
occur in addition to malfunctions. The result of this is that work processes stop
unexpectedly, since complex electronic modules demand a reset and the
computer or milling programs must be restarted. Your work, with work steps
that have only been partly executed up to that point, will mostly be unusable or
you will suffer losses of time due to references or information being lost.

If a separate wall socket exists, a check must be made to ascertain whether this is really
separately cabled and fused from the distributor or whether further sockets are connected
to the same line.

Although high standards apply to the screening and voltage stability of the components of
the system and the DC5, disturbances in the mains supply due to different electrical loads
in the laboratory can have an effect on the electronic controller of the CAD-CAM system.
Therefore the expenditure for a direct and separate voltage supply is unavoidable.

NOTE!

The trouble-free function of electronically controlled equipment is possible only
with a clean and stable power supply!

Pneumatic connection

— Pressure (constant): max. 9 bar

—  Minimum working pressure: 7 bar
—  Maximum working pressure: 8 bar
— Flow rate: 100 I/min.

— Water content: Class 4

— Solid contaminants: Class 3

— Total oil content: Class 3
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The air-cooled spindles and pneumatic tool holders must operate with an accuracy of
microns so that precisely-fitting objects can be produced with very high accuracy.

Contaminated or moist compressed air leads to high wear, loss of quality and errors in the

milling objects extending up to strong heating and blockage of the mechanisms. Cleaning
and repair are then no longer possible.

@ NOTE!

A condensate separator and simple filter elements do not offer sufficient
protection!

Water in the sight glass is merely a sign of moisture in the compressed air and prevents
the direct occurrence of water droplets at nozzles and valves. Deposits and corrosion

occur unhindered as long as the specified classes of compressed air quality are not
achieved.
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NOTE!

Compression requires energy. Do not waste energy by generating
contaminated compressed air of poor quality. With a high-quality compressor
you can generate clean and dry compressed air using the same amount of
energy.

A single case of machine damage due to poor compressed air quality
(verifiable) can lead to costs that are equivalent to those that you would have
invested in a compressed air preparation system. Other laboratory devices
with pneumatic technology also suffer from wet, contaminated compressed
air. Here, too, you can save maintenance costs and considerably prolong the
service life of your valuable equipment.

8.1.6 Network connection
— Connection: RJ-45 socket
— Network protocol: TCP/IP

The DC5 milling machine has an Ethernet interface on the rear side of the machine and
can be integrated into a network using the TCP/IP protocol.
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8.2 Installation diagram
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9 Assembly and installation, initial commissioning

AWARNING

Damaged devices or components!

Incomplete, defective or damaged devices can lead to serious injuries to
persons or damage to property.

Use only fully intact devices and components!

Observe the following before installation of the machine or plant:

— Ensure that there is sufficient space for assembly before starting work.
— Beware of exposed, sharp-edged components! Risk of injury!

— Keep the place of assembly clean and tidy! Components and tools lying
around or on top of one another are sources of accidents!

— Assemble components properly. Improperly fastened components can fall
down or fall over and lead to serious injuries.

AWARNING

Improper assembly!
Improper assembly can lead to serious injuries and/or damage to property.

The machine may be installed only by trained technical personnel from Dental
Concept Systems GmbH, observing the safety regulations!

AWARNING

Sharp-edged tools and workpieces!
There is risk of injury due to sharp-edged tools and workpieces.

Operate the machine only with fully attached and intact protective devices.
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A CAUTION

Use of incorrect cables!

Use only the cables or mains cables supplied, which are certified according to
VDE/UL/CAS/PSE/CCC.

A CAUTION

Danger due to fine dust!

Lung damage and difficulty in breathing are possible.
Regularly check and clean the extraction system; exchange the filter.

9.1 Assembly

The DC5 Dental Milling System must be installed on a level and firm floor.

(1) Bring the machine into the correct position at the place of installation or move it there
using the integrated castors.

Jra-., ?."_

(2) Now unscrew the feet on the lower cabinet until the machine is standing firmly and no
longer moves.
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- Use an open-ended spanner to unscrew the feet.

— Always make sure when levelling the machine that the machine is standing firmly
and doesn’t wobble. Adjust the feet evenly and in small steps!

From 07/2014 the DC5 will be shipped with a new type of machine feet (see also
section 6.1.3 “Unpacking” and section 6.1.5 “Use of the transportable ramp”). The
new machine feet consist of two separate parts — the screw and the base.

Place the bases under the screws and slightly drive out the screws. Proceed like
described above. Adjust the position of the bases. The round ends of the screws
must rest exactly in the screw entries of the bases.

. NOTE (machines from 07/2014)!

If a screw was completely removed insert the edged end into the
thread.

The round end must be placed on the conically shaped entry of the
base.
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A CAUTION

Danger of tipping over!
Danger of impact and crushing injuries due to poor stability of the DC5.
— Unscrew the feet carefully and in small steps.

— Make sure that the feet are always adjusted evenly and that the machine
doesn’t wobble!

(3) Check the correct levelling of the DC5 with a spirit level.
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9.2 Installation

The connections for power, compressed air and network are located on the rear side of
the machine.

The data shown on the type plate applies to the power supply.

(10)

0 FERNTREES |
AN (7(9) %4)

AA)2) - - )
(1) Mains switch
2) IEC socket 230 V
3) Internal 230 V connection — extraction
(4) Internal 230 V connection — cooling lubricant pump 1
(5) Internal 230 V connection — cooling lubricant pump 2
(6) Network connection (RJ-45 socket)
(7) Connection for extraction controller
(8) Connection for central extraction system
(9) Compressed air connection
(20) Cooling lubricant connection 1
(11) Cooling lubricant connection 2
(12) Compressed air maintenance unit
(13) Pressure gauge with monitoring of the pressure by means of
adjustable lower and upper limit

9.2.1 Electrical connection

Extraction (optional), cooling lubricant circuit 1 (optional) and coolant circuit 2 (optional)
are supplied with electricity by means of IEC power cables plugged into the
correspondingly marked 230 V connections (3), (4) and (5) on the rear side of the DC5 .
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The assembly has already been done in the factory, so that the IEC power cables do not
usually need to be plugged in. If connections (3) - (5) are not yet occupied, proceed as
follows:

(1) Feed the cables through the opening on the connection panel on the rear side of the
DC5.

To connect the DC5 to the electrical power supply, proceed as follows:

(1) Switch the mains switch (1) to ‘OFF'.
(2) Plug the IEC mains cable supplied into the socket (2).
(3) Plug the cable into a free 230 V mains socket.
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9.2.2 Pneumatic connection

(1) Insert the compressed air hose provided into the quick-release socket (9) of the milling
machine. Make sure that the hose is cut squarely at the end. If necessary, cut the end
hose of the hose square using a sharp knife.

(2) Depending on local conditions, provide the other end of the hose with a connecting
piece if necessary and insert it into the intended connecting socket.

Switch on the machine (1) and read off the pressure on the pressure gauge (13) of the
DC5. Observe the specifications for the constant pressure!

9.2.3  Network connection
(1) Plug the network cable type Ethernet RJ-45 into the socket (6).
(2) Insert the network cable into the existing network hub or switch.

9.2.4  Extraction connection (optional)

Depending on the model, the milling machine is either equipped with an integrated
extraction module or prepared for use with a central extraction system.

NOTE!

The DC5 cannot be operated with an integrated extraction module and at the
same time with a central extraction system, since a different internal routing of
the suction pipes is required for this!
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Machines equipped with an integrated extraction module are usually fully assembled ex
works. In this case the connection of the integrated extraction module has already taken
place and is therefore no longer necessary. As a matter of principle, the procedure for
connecting the power supply and control cables is as follows:

(1) Feed the IEC power cable for the power supply through the opening in the connection
panel as described in section 9.2.1 ‘Electrical connection’.

(2) Plug the IEC power cable into the 230 V socket (3) labelled ‘Extraction’.
(3) Feed the control cable for the extraction through the opening in the connection panel.

(4) Insert the plug into the socket (7).

When connecting to a central extraction system, push the hose from the extraction system
onto the nozzle (8) and fix it with a hose clamp.

9.2.5 Connection of the cooling lubricant circuits (optional)

Depending on the model the DC5 is equipped with a maximum of two independent cooling
lubricant circuits.

As a rule, models with cooling lubricant circuits are already fully assembled ex works. In
this case the connection of the cooling lubricant circuits has already taken place and is
therefore no longer necessary. As a matter of principle, the procedure for connecting the
supply lines is as follows:
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(1) Feed the IEC power cables for the power supply through the opening in the
connection panel as described in section 9.2.1 ‘Electrical connection’.

(2) Plug the IEC power cables into the 230 V sockets labelled ‘Cooling 1’ and ‘Cooling 2'.

(3) Insert the hosepipes for Cooling 1 and Cooling 2 into the quick-release connectors
(10) or (11) respectively.

9.3 Software installation

The DC5 Dental Milling System is delivered with a pre-installed operating system and pre-
installed application software. An installation is not required.

NOTE!

The software for the DC5 is subject to constant improvement and
development. Therefore, check regularly whether new program versions are
available for your system.

See section 10 ‘Operation’

9.3.1 System settings for Unicode-incompatible prog rams

As a rule all required system settings have been made prior to delivery. The following
steps should be only carried out or checked if faults and errors occur in the program
execution.

See also section 11 ‘Troubleshooting’.

NOTE!

Changes to the system settings!

Incorrect settings in the operating system can lead to the software of the DC5
Dental Milling System no longer working correctly.

Changes to the system settings should only be carried out by trained and
authorised personnel or technical personnel from Dental Concept Systems
GmbH.

The software of the DC5 is not Unicode-compatible. For this reason the locale for
Unicode-incompatible programs must be set to ‘German (Germany)’ in the Windows
Region and Language settings.
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To do this, proceed as follows:
— Tap the Windows Start button and open the Control Panel.

— Now tap the entry ‘Clock, Language and Region’ in the Control Panel:

Control Panel - F

3) - + @ » Control Panel v & F-]
20XV =@
Adjust your computer's settings View by:  Category ¥

|.\ System and Security g; User Accounts
L 7“9 Review your computer's status i \Z_) & Change account type

Save backup copies of your files with File History

File Edit View Tools Help

Find and fix problems Appearance and Personalization

Change the theme
. Network and Internet w Clrsiige deskiop Bsckaiiin

M View network status and tasks PO R

- Choose homegroup and sharing options AL =
; 4 Clock, Language, and Region
, / Hardware and Sound q i uigé g 9
*  View devices and printers ik gu2g
)

s ; )
% Add a device Change input methods

Change date, time, or number formats
I-__,a‘ Programs

‘2 Uninstall a pregram f
& Getprograms :

Ease of Access
Let Windows suggest settings
Optimize visual display

— Now tap on ‘Region and Language’:

& Clock, Language, and Region = =
'E_) (—__)J\\ - 1 9 » Control Panel » Clock, Language, and Region » v & Search Co... 2@
. " - v n
File Edit View Tools Help & 4=

Control Panel Home ¥ Date and Time

Setthetime and date | Changethetimezone | Add clocks for different time zones

System and Security
= |anguage
Add alanguage | Change input methods

Network and Internet

Hardware and Sound

Programs l‘_’ Region

U Change location | Change date, time, or number formats
ser Accounts

Appearance and

Windows Live-Spracheinstellung
Persanalization

# Clock, Language, and Region

Ease of Access

«DC 5 Dental Milling System» «Version 1.4» 74 of 210



SEDENTAL

Concepft Systems

Assembly and installation, initial commissioning

— Now tap the ‘Administrative’ tab in the ‘Region and Language’ dialogue box and then
tap the ‘Change system locale’ button:

9 Region
Formats | Location | Administrative

Welcome screen and new user accounts

View and copy your international settings to the welcome screen, system
accounts and new user accounts,

| 1% Copy settings...

Language for non-Unicode programs

This setting (system locale) controls the language used when displaying
text in programs that do not support Unicode,

Current language for non-Unicede pregrams:

German (Germany)

I:&f‘ghange system locale...

QK Cancel Apphy
#

— Now select the setting ‘German (Germany)’ and confirm your selection with ‘OK’:

] Region Settings

Select which language (system locale) to use when displaying text in programs
that do not support Unicode. This setting affects all user accounts on the
computer.

Current system locale:

German (Germany) W

9.3.2 User accounts administration

For trouble-free operation of the DC5 software the user accounts administration in
Windows must be deactivated.

To do this, proceed as follows:
— Tap the Windows Start button and open the Control Panel.
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fg) l’—;j - @ » Control Panel »
File Edit View Tools Help

Adjust your computer's settings

System and Security
Review your computer's status

Find and fix problems

Network and Internet
View network status and tasks
Choose homegroup and sharing options

Hardware and Sound
View devices and printers
Add a device

Programs
Uninstall a pregram
Get programs

Now tap the entry ‘User Accounts’:

B
.‘:(:-) - T :}L v Control Panel » User Accounts »
File Edit View Tools Help

Control Panel Home
User Accounts

2
@

dl

System and Security
Network and Internet Credential Manager
Hardware and Sound Manage Web Credentials
Programs E-Mail
* User Accounts

Appearance and

Personalization

Clock, Language, and Region

Ease of Access

Save backup copies of your files with File History

Control Panel

8
Ry
q

%7

s

User Accounts

@' Give other users access to this computer

Now tap the entry ‘User Accounts and Family Safety’ in the Control Panel.

- cEE

S @

View by: Category »

User Accounts
‘g‘ Change ac

User Accounts
Change user account settings and
passwords,

Appearan
Change the th
Change desktop background
Adjust screen resolution

Clock, Language, and Region
Add alanguage

Change input methods

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

- c N

P

Search Co...

v G

'@' Change account type

Manage Windows Credentials
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— Now, under ‘Make changes to your user account’, select the lowest entry ‘Change
User Account Control settings’.
& User Accounts = B

&

© - 4t H2 » Control Panel » User Accounts » User Accounts v & Search Co... @

File Edit View Tools Help X B D P V4 j| e
7]

Control Panel Home
Make changes to your user account

Manage your credentials
Make changes to my account in PC settings

Manage your file encryption

certificates .
@ Confi ) Change User Account Control settings Viktor Morlang
B Configure advanced user - DENTALSOFTWORKS\wm
profile properties # Manage User Accounts

Change my environment
variables

To change your passward, press Ctrl+ Alt+Del and select Change a password.

In the ‘User Account Control Settings’ dialogue, you must now move the slider on the
left-hand side right to the bottom. The user account control is now set to ‘Never
notify’.

(] User Account Control Settings = [=

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful pregrams from making changes to your computer,
Tell me more about User Account Control settings

Always notify
- - Never notify me when:
®  Apps try to install software or make changes to my
computer
® | make changes to Windows settings
— — © Mot recommended.
MNever notify
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9.3.3  Network settings

NOTE!

Changes to the network settings!

The DC5's internal controller communicates with the computer via the TCP/IP
protocol.

In the Windows operating system of the DC5 computer this network appears
under the network settings as ‘Unidentified network’.

The settings of this network may not be changed, otherwise the computer and
the controller can no longer communicate.

If the settings should have been overwritten, the following settings are to be
made for the TCP/IP protocol:

IP address: 192.168.0.100
Subnet mask: 255.255.255.0

The fields for standard gateway and DNS server addresses remain empty.

The DC5 Dental Milling System requires certain network settings. Proceed as follows to
set up the network:

Tap the Windows Start button and open the Control Panel.

Now tap the entry ‘Network and Internet’ in the Control Panel.

= Control Panel S =
-Z':-(;_') '-) ~ 4 [E& » ControlPanel » v ¢ o
File Edit View Tools Help B X = | &
Adjust your computer's settings View by:  Category =
’ System and Security g? User Accounts
A 4 Review your computer's status "
. i 2 | Change account type
9 Save backup copies of your files with File History wa ¥ e A
Find and fix problems Appearance and Personalization
_ % Change the theme
- Network and Internet Change desktop background
N View network status and tasks S
=2 . Choose homegroup and sharing options HERSHENE
z Clock, Language, and Region
/ Hardware and Sound = guag e
o L Add a language
%‘ View devices and printers Chifigainpul eisds
AddaERIE CHarigiel st 1 0¥ niimber TS
= Erogtr.ims Tl Ease of Access
l'.‘ .;L —ntm_- s | | Let Windows suggest settings
&, r < 4
e S = Optimize visual display
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Tap on ‘Network and Sharing Centre’:

i Network and Internet - B
(\_(—) - 1 ‘E’ » Control Panel » Network and Internet » v Search Co... 2@

v
File Edit View Tools Help & =

Control Panel Home Network and Sharing Center

View network status and tasks | Connectto a network | View network computers and devices

System and Security

* Network and Internet HomeGroup

Hardware and Sound Choose homegroup and sharing options

Internet Options
Change your homepage

Programs

Manage browser add-ons | Delete browsing history and cookies

User Accounts

Appearance and
Personalization

Clock, Language, and Region

Ease of Access

Select the entry ‘Change advanced sharing settings’ on the left:
- =

Search Co... @

3 Network and Sharing Center

® = -

T :‘: v Control Panel » MNetwork and Internet » Network and Sharing Center v G

File Edit View Tools Help

View your basic network information and set up connections
Control Panel Home

View your active networks
Change adapter settings

Change advanced sharing Dental Conceptworks Access type: Internet
settings Private network Connections: .l WiFi (Dental Conceptwaorks)
A ! Internet
Nicht identifiziertes Netzwerk C“Ess ?_’pe ; E'l:'" -
onnections: [ ern
Public network 1l WiFi (Dental Conceptworks)
Change your networking settings
dh. Set up a new connection or network
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
@ Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting informatien.
See also
HomeGroup

Internet Options

Windows Firewall
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— Now change the settings as indicated:

& Advanced sharing settings - =
:(':' * 1 @ « Metwork and Sharing Center + Advanced sharing settings v & Search Co.. 0@
) L v = s —=
File Edit View Tools Help & U= D x o =" @

Change sharing options for different network profiles

Windows creates a separate network profile for each network you use, You can choose specific options for
each profile.

Private (:\:}
MNetwork discovery

When network discovery is on, this computer can see other network computers and devices and is
visible to other network computers.
(® Turn on network discovery
[#] Turn on autematic setup of network connected devices.
() Turn off network discovery

File and printer sharing

When file and printer sharing is on, files and printers that you have shared from this computer can
be accessed by people on the network.

urn on file and printer sharing
urn off file and printer sharing

HomeGroup connections

Typically, Windows manages the connections to other homegroup computers, But if you have the
same user accounts and passwords on all of your computers, you can have HomeGroup use your
account instead.

Allow Windows to manage homegroup connections (recommended)

) Use user accounts and passwords to connect to other computers

R )

Guest or Public (D)
: )
Domain (D)
P

All Networks (D)

B Save changes Cancel

— Tap ‘Save changes’ to confirm the settings.
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9.3.4  Folder for milling data

In order to exchange the milling data between a CAM computer and the milling machine
via a network connection, you must create and share a folder for the data exchange.

As a rule the folder on the DC5 is:
C:\dc5_hmi\Cam-Out
This folder can be changed at any time. See also section 10 ‘Operation’' regarding this.

Before a folder can be used for data exchange, it must be shared. Proceed as follows to
share it:

—  Start Windows Explorer. To do this, tap the symbol for the Windows Explorer in the
Windows taskbar at the bottom of the Windows desktop:

.w'..tj. () " C] * L-

Alternatively you can also open Windows Explorer by right-clicking on the Windows
Start button. In the pop-up menu, select ‘Open Windows Explorer’.

NOTE!

Clicking with the right mouse button corresponds to the following
gesture in systems with touchscreen control:

Tap the object that you wish to click with the right mouse button.
Keep your finger pressed until a circle appears around the selected
object. Now release your finger from the touchscreen. The so-called
pop-up menu appears that is called up by clicking with the right
mouse button.

— InWindows Explorer, open the folder ‘C:\dc5 _hmi’
—  Click with the right mouse button on the sub-folder ‘Cam-Out’ (see above).

— Now select in the pop-up menu ‘Share with’ — ‘Certain persons’:
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T |

A dcS_hmi

Share View ~ 0
; £ cut sy [ Mew item = N i Open~  HHselectan
g gF =P = off
=! | Easy access ~ P Edi Select none
Copy aste Maove Copy Delete Rename Hew Properties
teu Yo e = - - i History 59 Invert selection
€«) - 1 + Computer » 0S(C) » dc3_hmi v G Search dc..
AROXV e
~ T o
& Favorites Name Date medified Type Size
B Desktop Cam-Out - E/AMINIA 1969 AR Eila faldar
& Downloads ChartVisiblox Open
| Recent places DC5Control Openinnewuindon
. Scans DC5Start Pin to Start
i g Stop sharing " Share with
o Libraries ! I i
- |lidt Bp=cific prople., @ Prafen mit ESET Endpoint Antivirus
5| Documents B
T Erweiterte Einstellungen
&' Music Quellen
i Pictures WpfControls Include in library
Videos 'E pessteuerung.sin B Zum Archiv hinzufigen... B
51 DCSSteuerung.suo B Zu"Cam-Outrar” hinzufigen B
"% Computer '] DC5Steuerung.vll.suo B Packen und als E-Mail versenden... B
iy 05(C) %5 DCSSteuerung.vsssec B  Zu"Cam-Outrar” hinzufiigen und als E-Mail versenden E
Recovery Image (D:
s . ryImage (K] Send to
CD Drive (G:) U3 System
# Removable Disk (H:) Cut
BAchsScanner Copy
Bilder_Boneglass oot shoR ot
Bohrschablene Delete
Direktantrieb
Rename
Documents
105 Properties
Kamera Treiber
Lizenzen ~

13items 1 item selected

In the ‘File sharing’ dialogue, add the person ‘Everyone’ to the list of people to share
with. Change the access rights by tapping the arrow to the right of the entry under
‘Permission level’ to ‘Write/Read’:

- o

2 File Sharing

Choose people on your network to share with

Type a name and then click Add, or click the arrow to find someone,

[¥] Add

Name Permission Level

% DENTALSOFTWORKS\wm Read/Write v
£ 52 leder Read ¥ !Z| Read

@ <Unknown Contact> Owner T Read/Write

Remove
I'm having trouble sharing
) Share Cancel

It may be necessary to specify the path in the settings for the control software. See
section 10.8.1 ‘User interface’ regarding this.

In systems with automation, share the folder ‘C:\DC5 _Automation\DC5_Import’ in the
same way.
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9.4 Initial commissioning

9.4.1  Starting the DC5 Dental Milling System.
The DCS5 is now ready for the first start:
(1) Switch on the compressed air if necessary and check the pressure on the pressure
gauge (13):

(3) Now press the ‘ON|OFF’ button (E) on the front side of the miller. The button surround
now lights up blue and the DC5’s computer boots up the Microsoft Windows 7

operating system:

ENABLE

(1) (2)

sTOP

) (B

(4) After Windows 7 has started, the ‘DC5 Start’ application is usually started
automatically.
If this is not the case, tap the desktop symbol ‘DC5 Start’ on the touchscreen twice in
succession (‘double-click’).
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(5) After the program start the ‘DC5 Start’ application displays the following dialogue box:

[n] DC5Start

EEDENTAL

Concept Systems

| comet N

e

Load Update ‘. 4

LN
y o SR

“/

English
T

with automation -

DC concept

- N

PC Shutdown

(6) Check whether the text on the lowest button in the dialogue box corresponds to the

equipment of your milling machine:

- ‘Without automation’
- ‘With automation’

= DC5 without automation
= DC5 with automation
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Click on the small arrow at the right edge of the button if the display is not correct
and you wish to change it.

@ NOTE!

Make absolutely sure that the correct configuration of your DC5,
‘With automation’ or ‘Without automation’,
is selected.

(7) Close the front door.
(8) The inserted drain tub must be completely closed and latched.

o . - - -

(9) Press the ‘Enable’ button (D) on the front side of the milling machine. The button
surround lights up green.

(10) Now tap the ‘Connect’ button in the dialogue box of the DC5 software. The control
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NOTE!

The basic control software is essentially the same when milling with

and without automation.

However, the control software of the machines with automation has
some additional functions. In addition there is an extra software
module via which the management and automatic changing of the

blanks is controlled.

With regard to the starting sequence, this gives rise to some
differences with regard to the software user interface and the elements

displayed.

DC5 without automation

(11) The user interface of the main program is displayed. Various status messages are
displayed in the ‘Error and Status’ window.

O

Override 100 %

Version

Show ——r —
automation | [0 25 50 75 100 125 150

o
notreferenced (I

_ g

Door
| e
ComprAir
Wrong Drawer inse
_ Enable is OFF

| Drive Enable
t - (Batitence | 1cvice ready
Control Enable

Spindle Enable

external enable
Pause Mode

Connection E

&
kil

ControlWindow

TeamViewer
Error and Status

14:10:57.611 i o ]
14:10:57.628 g.v1 pr:
14:10:57.644 x pe:
14:10:57.661 g.v1 UPR
14:10:57.674 X UPR
14:10:97.694 g.v1 UPR
14:10:57.711 X UPR
14:10:57.725 g.v UPR
14:10:57.745 x m
14:10:57.755 g.u1 .c
14:10:57.789 succeeded: c _vI\dcSsteuer
14:10:57.790 LoadTableO n gt
14:10:57.793 DoConnect: done
14:10:57.810 D g_vT\dcSste
14:10:57.827 D a _vTdcSste
14:10:57.843 D g vT\dcSste

14:10:58.157 Controlinit: done
14:10:58.162 New.StopAufheben

14:11:01.462 WaitControlReady: done time=0.0
14:11:01.787 WaitControlReady: NextState WaitStart

14:11:01.921 AtmStartTheOneAndOnlyAutomation: Das System kann die angegebene Datei ni

14:11:01.946 cnc: SVS300: Aufgerufen
14:11:01.947 cnc: SYS300: Setzte die Interrupts test

14:11:01.948 cnc: SYS300: Programm: 300 Satznummer: 0

14:12:32.824 ResetPauseMode->Pause wird in der Funktion CheckddleState abgeschaltet

x: -0.005
4, £ 0.094
- z 0.012]
gl cclizsniy . 0.003)
B: -0.001
|57 Coclingd) v 1.088
= 0.400
M Logon a 0.219
Level s0
U/m: o
Prog. No. 9074.164

o Light

Machir DC5 Automatik off

14:12:32.4

14:12:32.825 WaitStart: NextState WaitReferenced
14:12:32.867 enc: Anzahl der Achsen=8
14:12:32.868 cnc: Greifer als erstes referenzieren
14:12:33.346 cnc: Z und z werden referenziert

Status Blanks Jobs Automatic

icht .

- N

If the system start was completed without error, a dialogue box appears at the end of
the initialisation. In this dialogue box you are requested to start the referencing of the

DCs.
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O Confirm - o IES

Start ref

Abort

NOTE!

During referencing, defined positions are driven to on the individual
axes. This is required in order to synchronise and adjust the axes.
The DCS5 is only ready for milling after successful referencing.

If the dialogue box is not displayed at the end of the initialisation, please check the
messages displayed in the ‘Error and Status’ field and check the following points:

- compressed air is connected,

- sufficient pressure,

- front door is completely closed,

- ‘Enable’ button on the front side of the milling machine has been pressed (button
surround lights up green),

- drain tub is completely closed and latched.
See also section 11 ‘Troubleshooting’.

(12) Now tap the ‘Start ref button. The referencing of the axes is started.

NOTE!

You can close the dialogue box by tapping the ‘Cancel’ button. In this
case the DCS5 will not be referenced. Milling is not possible. However,
you can carry out the referencing of the DC5 manually at any time.

See section 10 ‘Operation’.
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(13) As soon as referencing has been successfully completed, all status displays should
light up green with the exception of the spindle enable.

See also section 10 ‘Operation’.

O

Vtrs on Override 100 %

Show
sutemation [0 25 50 75 100 125 150

not referenced

B
Door
e
Compr.Air
Wrong Drawer inse|
_ Enable is OFF

[ Drive Enable
t | Reference Device ready

Control Enable
fl.\ Home Spindie Enable _

external enable
Pause Mode

A ehoust

Connection

ControlWindow

TeamViewer

Error and Status

14:10:57.694 ) UPR
14:10:57.711 g_v1 UPR
14:10:57.725 ) v UPR
14:10:57.745 g vt T
14:10:57.755 ) v X
14:10:57.789 succeeded: c: ) vi\dcIsteuer
14:10:57.790 LoadTableO: g vl 1o {
14:10:57.793 DoConnect: done

14:10:57.810  vi\dcSste
14:10:57.827 D g_vi\dcSste,
14:10:57.843 D  vi\dcSste

14:10:58.157 Controllnit: done

14:10:58.162 New.StopAufheben

14:11:01.462 WaitControlReady: done time=0.0

14:11:01.787 WaitControlReady: NextState WaitStart

14:11:01.921 AtmStartTheOneAndOnlyAutomation: Das System kann die angegebene Datei nicht
1 6 cnc: SYS300: Aufgerufen

14:11:01.947 cnc: SY5300: Setzte die Interrupts test

14:11:01.948 ¢nc: SY5300: Programm: 300 Satznummer: 0

24 ResetPauseMode->Pause wird in der Funktion CheckldleState abgeschaltet

ENC
. X 0.005]
e ¥: 0.112
= z 6.775]
gl cclizsini o 0.002
B 0.002
[5 4 cocling)  v: 0.159
e~ 0.400)
M e a 0.219)
" Level s0
Tool 17
& R U o
Prog. No. 2074.302

b el

Machir DC5 Automatik off

Status Blanks Jobs

25 WaitStart: NextState WaitReferenced

14:12:32.867 cnc: Anzahl der Achsen=8

14:12:32.868 cnc: G
enc: Z und z werden referenziert

66 cnc: Magazin wird referenziert

86 cnc: A und B werden referenziert

14:12:45.827 enc: X und Y werden referenziert

14:12:50.506 WaitReferenced: done time=0.0

14:12:50.623 ResetPauseMode- > InitState.CheckMode

r als erstes referenzieren

Automatic

- o IEN
M6T1
P708=0
M7250
M72577

$80
Single Step

No Tool

[

Open Blankholdes

Close Blankholder

i

Additional display elements are now shown on the right-hand side of the program

interface.

insert.

NOTE!

The spindle is secured against impacts during transport with a foam

Open the front door and remove the foam insert.
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DC5 with automation

(11) The user interface of the ‘Automation’ module is shown. After completion of the
initialisation a dialogue box is displayed requesting you to reference the DC5.

A& DCS - Automation - V1.0.0.0 - I
[ There are no orders available! ]
Machine Orders Control
Milling automatically
O
DC5.1 -
Automation Switch on Off
o
Move E )
Homeposition Light Exhaust
Rolcese a Confirm = [=
Pause Continue Stop
Start ref 9 (%)
‘ ‘ 100% Sd

Transfer changes

‘ Abort ‘

(| )

Home Milling list Production Import teeth

If th

e dialogue box is not displayed at the end of the initialisation, please check the

messages displayed in the ‘Error and Status’ field and check the following points:

compressed air is connected,
sufficient pressure,
front door is completely closed,

‘Enable’ button on the front side of the milling machine has been pressed (button
surround lights up green),

drain tub is completely closed and latched.

See also section 11 ‘Troubleshooting’.

Now tap the ‘Start ref’ button. The referencing of the axes is started.
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NOTE!

You can close the dialogue box by tapping the ‘Cancel’ button. In this case
the DC5 will not be referenced. Milling is not possible. However, you can
carry out the referencing of the DC5 manually at any time.

See section 10 ‘Operation’.

During referencing the display switches from ‘Automation’ to the standard control
software screen.

See from point (13) ‘DC5 without automation’

In order to switch back to ‘Automation’ after referencing, please tap the ‘Show
Automation’ button at the top left in the program window. See also section 10
‘Operation’.

Version
[ V1.0.1.0

@ Automation

Referencing is now complete.

9.4.2 Loading the tool magazines

HINWEIS!

The length of the used tools should not be longer than 57 mm.

The length above the shaft should be 22 mm up to 25 mm. This is the part
where the tool is clamped by the chuck.

Take care that these tolerances are fulfilled. Otherwise the contact
pressure can be wrong and the tool will not be clamped correctly.

Each tool magazine in the DC5 can accept up to 10 tools. Several tool magazines with
different tools can be used.
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The positions in the tool magazines are numbered. Please pay attention to different and
clear numbering if you use several tool magazines.

Tool magazines with different numbering (10s, 20s, 30s) are available as accessories.

The actual management of the tool magazines takes place via the ‘DS-concept CAM’
CAM software. The software can manage up to 100 tools.

@ NOTE!

Always load the tool magazines in accordance with the tool management
of the ‘DS-concept CAM’ CAM software.

Always make sure when changing the tool magazine that the tool
magazine receptacle is free from milling swarf.

Proceed as follows to change a tool magazine:

Undo the two hex socket head screws of the tool magazine currently installed using the
hex key provided:

— Now lift the tool magazine out of the receptacle and clean it with a brush:
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)

— Insert the new tool magazine and tighten the screws handtight using the hex key
provided.

@ NOTE!

Always clean the support surfaces of the tool magazine with a brush
before inserting a new tool magazine.

9.4.3 Loading the holder (without automation)

— Undo the screws using the hex key provided until the clamping ring can be easily
turned and lifted.

— Now place a blank in the holder and set the clamping ring on the holder again with a
light turning movement.

— Now tighten the screws handtight, step by step and diagonally.
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9.4.4  Loading the holder (with automation)

In the case of milling machines with automation the blanks are placed into special holders.
These holders can be arranged in the magazine of the milling machine or can also be
inserted manually into the pneumatic holders.

Proceed as follows to place a blank into a holder:

— First of all, undo the screws on the holder using the hex key provided until the
clamping ring can be easily turned and lifted.

— Now place a blank in the holder and set the clamping ring on the holder again with a
light turning movement.

Make sure the clamping ring is aligned correctly.
— Now tighten the screws handtight, step by step and diagonally.
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During the milling operation the loaded holders are arranged in the magazine (see section
9.4.5 ‘Loading the magazine (automation)’). The holder can also be inserted manually into
the pneumatic holder receptacle. This is necessary, for example, if the milling cutter has to
be measured.

Proceed as follows to manually insert the holder:

— Tap the ‘DC 5.1 Automation’ button at the top left in the program window if the
‘Automation’ module is displayed:

* Machine i
DChA
Automation
= o -

— Tap the ‘Open blank holder’ button at the bottom left in the program window in order
to open the pneumatic lock of the holder receptacle:

Open Blankholder

Close Blankholder

— Now insert the holder with the clamped blank. Make sure that the clamping ring is
facing upwards and that the receptacle for the gripper is pointing to the right:
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— Tap the ‘Close blank holder’ button to lock the holder receptacle:
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9.4.5 Loading the magazine (automation)

The holders with the inserted blanks can now be inserted into the magazine. In normal
milling operation the magazine should always be loaded via the ‘Automation’ program

module.
@ NOTE!

The allocation of the holders to a certain magazine position takes place via
the automation module of the control software.

(See section 10 ‘Operation’).

9.4.6  Testing the magazine manually

= NOTE!

For a functional check in the manual mode you need to be logged in.
Otherwise some of the needed functions are not available.

The enhanced manual mode is reserved for authorized personnel of
Dental Concept Systems!
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NOTE!

In manual operation the operator takes control of the machine.
Inappropriate and incorrect operation can lead to damage to the machine!

The milling machine may only be operated by trained and instructed
personnel or by specialists from Dental Concept Systems GmbH!

Dental Concept Systems accepts no liability for dam age caused by
improper manual operation!

Proceed as follows to open the magazine:

— Close the front door and press the ‘Enable’ button on the front side of the milling
machine. The red lighting in the machining compartment now lights up white.

— Tap the ‘Home’ button to place the spindle and gripper in a safe position:

— Now tap the ‘Manual operation’ button. A warning message appears informing you of
the possible consequences of improper operation of the milling machine in manual
mode:

box:

Caution, you are about to change to manual drive !
While this mode is active, you easily can damage your machine. In this mode you
are responsible for tooken actions. Damages can occure, if you are not really sure

about your actions here in.

Are you REALLY SURE that you want to continue?

Yes No

«DC 5 Dental Milling System» «Version 1.4» 97 of 210



SEDENTAL

Concepft Systems

Assembly and installation, initial commissioning

— Now press the Y-’ button in the ‘Manual mode’ dialogue box in the right-hand
program window to move the magazine to the front. Keep the button pressed until the
magazine has driven right to the front and the cover has fully opened:

O ManualDrive - o iEl
o ]
100 |5 e
o 25 50 15 100 125 150
1 0.01 [ '
| .10
® 1.00 :
1 10.0 Magazin |holder holder
back/forth |up and dow| open/close
Drive Mod
RN S
'*! continuous
Manual Op.
Abort Measuring complete Testcube

— You can now place holders into the magazine.

— Todo this, open the front door of the milling machine. The lighting in the machining
compartment now lights up red.

NOTE!

Tap the ‘Light’ button twice to switch the lighting in the machining
compartment back to white.

— Now place the holder in the magazine.

NOTE!

Make absolutely sure that the holder is correctly aligned and correctly
seated in the magazine.

The clamping ring must point to the left and the receptacle for the gripper
must point upwards!

Otherwise there is a danger of the milling machine being damaged.

«DC 5 Dental Milling System» «Version 1.4» 98 of 210



SEDENTAL

Concepft Systems

Assembly and installation, initial commissioning

«DC 5 Dental Milling System» «Version 1.4» 99 of 210



SEDENTAL

Concepft Systems

Assembly and installation, initial commissioning

— Now close the front door and press the ‘Enable’ button on the front side of the milling
machine.

— Press and hold the Y+’ button in the ‘Manual mode’ dialogue box until the magazine
is fully closed and has driven back to the parking position.

NOTE!

The loading of the magazine in manual mode described here serves only
to demonstrate the loading of the magazine and the functional test of the
magazine.

In milling operation the magazine is loaded via the ‘Automation’ program
module. This is important, because before the magazine is closed the
individual magazine positions are scanned with a light barrier and
compared with the list of milling jobs to be machined.

The loading of the magazine via the ‘Automation’ pr ~ ogram module is
described in greater detail in section 10 ‘Operatio  n’.

9.4.7  Filling with cooling lubricant

In the case of milling machines with an integrated cooling lubricant circuit, the machine
must be filled with cooling lubricant after installation.
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The DC5 can be operated with two independent cooling lubricant circuits. Depending on
which coolant circuit you activate, the associated drain tub must first be inserted.

The drain tubs for the two cooling lubricants differ by the position of the drain connector
and a small metal flag at the rear end of the drain tub. The controller uses the metal flag to
detect whether the correct drain tub is inserted.

The drain tubs are labelled according to the associated cooling lubricant circuit.

NOTE!

Make sure that the correct drain tub is inserted and that it is correctly
latched on insertion.

You can activate a cooling lubricant circuit only after inserting the
associated drain tub.

Proceed as follows to change the drain tub:

— Press gently on the front panel of the inserted drain tub and release it again. The
latch releases itself and the tub jumps slightly forwards.

—  Now pull the drain tub forwards.
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— Press on the plastic catches at the left and right with which the drain tub is fixed to the
slide rails of the tub holder and lift the tub slightly:
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—  Now carefully remove the drain tub from the tub holder in a forward direction.

— Inthe lower cabinet below the drawer there is a receptacle for the unused drain tub:

— Now carefully place the drain tub to be inserted on the sliding rails of the tub holder.
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Make sure that the tub slides under the lugs on the sliding rails at the rear end:

£ =

— There are small lugs on the sliding rails on the left and right with which you can pull
the sliding rails to the front if they should be pushed into the tub holder when inserting
the drain tub:

— Now press on the plastic catches on the sliding rails whilst at the same time pressing
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the drain tub downwards until the plastic catches engage in the openings on the left
and right on the drain tub:

— Now push the drain tub into the tub receptacle of the milling machine until you feel
slight resistance.

Now press briefly and firmly on the front panel of the drain tub to latch it.

The status display ‘No tub’ lights up green if the tub is inserted correctly:
Mo Drawer P

To fill up with cooling lubricant, proceed as follows:

The cooling lubricant tanks and pumps are attached to a slide, which can be unlocked
and pulled forwards out of the lower cabinet. Open the door of the lower frame, pull
on the latch and pull the locking knob of the slide upwards.
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— Pull the slide forwards. The pumps and cooling lubricant tanks are now freely
accessible:

— Pull the return flow hose out of the cover of the tank to be filled and lift off the cover.
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— Now open the container with the cooling lubricant and pour cooling lubricant into the
tank until this is filled to about 3 cm under the rim:

1

— Fit the cover onto the tank and insert the return flow hose into the rear large opening
in the cover:
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NOTE!

Make sure that you insert the hose labelled ‘Coolant 1' in the front
tank and the hose labelled ‘Coolant 2’ in the rear tank.

Position the spindle centrally above the drain tub using the X+, X-, Y+, Y-, Z+ and Z-'
buttons.

Now, in the program window of the control software, tap the ‘Coolant 1’ button to start
the pump for the front tank (metal) and the ‘Coolant 2’ button to start the pump for the
rear tank (ceramic):

" Cooling(1)

" Cooling()

NOTE!

The software reports the error ‘Incorrect tub inserted’ if you attempt to start
a cooling lubricant circuit and the drain tub for the other cooling lubricant
circuit is inserted.

In addition the status display ‘Incorrect tub’ lights up red.

Exchange the drain tub as described above.

The pump starts and cooling lubricant is pumped into the circuit. The filter cartridges
are fastened in the rear of the lower cabinet. These are not yet filled on delivery and
must be filled with cooling lubricant first.

Pour in more cooling lubricant until the level in the tank no longer falls and remains
stable.

The control valves for regulating the flow rate of the cooling lubricant are located on
the left-hand side in the lower cabinet. Set the flow rate to a value of 2.3 - 2.5 I/min.
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\

— You can read the flow rate on the flow meter. This is located at the top left on the
back wall of the machine and is visible from the front door:
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NOTE!

The flow meter monitors the flow rate of the cooling lubricant.

The milling process is interrupted automatically if the flow rate falls below
a lower limit value during the operation of the milling machine.

—  Let the pump of the cooling lubricant circuit run for a few minutes.

— Align the outlet nozzles at the left and right next to the spindle so that the coolant
strikes the tool below the collet chuck:

— Now repeat the filling procedure for the rear tank and cooling lubricant circuit 2.

NOTE!

The rear tank is easier to fill from the rear side of the machine.

To do this, open the rear lower door using the square key provided.
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Both cooling lubricant circuits are equipped with filter cartridges.

To change the filters, see section 12.2 ‘Regular maintenance work’.

9.4.8 Testing

Finally, carry out the following function test:

(1) Test the safety deactivation of the front door:

Close the front door and press the ‘Enable’ button on the front side of the milling
machine.

Wait until the red lighting in the machining compartment lights up white.
Open the front door.

The lighting in the machining compartment must now light up red.

The ‘Door’ status display lights up red.

The surround of the ‘Enable’ button on the front side of the milling machine no longer
lights.

The ‘No enable’ status display in the program window lights up red.

(2) Test the ‘Stop’ button on the front side of the milling machine:

Close the front door and press the ‘Enable’ button on the front side of the milling
machine.

Tap the ‘Mill test cubes’ button on the right-hand side of the program interface of
the control software.

Tap the ‘Mill all cubes’ button or any desired cube position in the ‘TestCube’
dialogue box (see section 9.5.1 ‘Milling test cubes’).

Once the milling data have been loaded, press the ‘Start’ button on the front side
of the milling machine.

Wait until the milling machine has started, then press the ‘Stop’ button on the
front side of the milling machine.
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The milling process must be interrupted immediately and the spindle must be
stopped.

The lighting in the machining compartment lights up red.

- Open the front panel and then tap the ‘Abort’ button at the top left of the program
window of the control software.

X
- Delete the complete milling job by tapping the ‘Stop Job’ button:

B3 sop s

(3) In case of milling machines with cooling lubricant circuits:

- Close the front door.
- Press the ‘Enable’ button on the front side of the miller.
- Wait until the lighting in the machining compartment lights up white.

- Now press lightly against the front panel of the inserted drain tub, so that it jumps
out of the latch.

The ‘No tub’ status display must light up red.

(4) In case of milling machines with extraction:

- Tap the ‘Extraction’ button in the program window of the control software.
The extraction starts up.

- Tap the ‘Extraction’ button in the program window of the control software again.
The extraction switches off.

(5) Test the ‘On | Off button

- Tap the ‘Exit’ button on the left-hand side of the program window to exit from the
program.

O

- The program window of the ‘DC5 Start’ application appears.
- Tap the ‘Switch machine off’ button at the bottom right.
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PC Shutdown

- The operating system is shut down and the computer switches itself off.
- Now press the ‘ON|OFF’ pushbutton on the front side of the panel.

The blue lighting of the button surround goes out. The machine is switched off.

(6) Test the main switch:

- Switch the main switch off. The light in the main switch goes out.
- Now press the ‘ON|OFF’ button on the front side of the milling machine.

The milling machine must NOT start up.

9.5 Calibration
9.5.1 Milling test cubes

The calibration of the miller should be checked after installation and repeated if
necessary.

Before recalibrating the miller, you should first check the calibration. The calibration is
checked by milling test cubes. Milling files are already stored for this.

The milling of test cubes is identical for milling machines with and without automation.
In the case of milling machines with automation you must switch to the standard display.

— Tap the ‘DC 5.1 Automation’ button at the top left in the program window if the
‘Automation’ module is displayed:

* Machine i
DChA
Automation
= e -

— Tab the button ‘manual mode’ to open the dialogue ‘manual drive’:
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— A warning message will be shown. Tab the button ‘Yes’ to proceed.
— Now tab on the button ‘Testcube’

O ManualDrive ==
o |
100 (% |

0 25 50 75 100 125 150

F - 0.01 [ '

! O .10 |
“ 1.00 ' .
Drive Manad H |
* continuous

Manual Op.
Abort Measuring complete Testcube

— The ‘TestCube’ dialogue box opens and a blank is shown with the available test cube
positions.

Various options are available to you with regard to milling test cubes. Tap the ‘All
cubes’ button if you wish to mill test cubes at all of the positions shown. Alternatively,
tap the respective position that you wish to mill.

You can only ever select and mill one position at a time. If you wish to check several
positions, you must repeat the procedure for each further position.

NOTE!

Be sure to observe the specifications with regard t o0 the tools
employed and their positions in the tool magazine!

Mill the test cubes from a wax blank with a thickne ss of 18 mm!
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A CAUTION

Danger due to fine dust!

Lung damage and difficulty in breathing are possible.

Mill only with extraction connected and switched on!

Regularly check and clean the extraction system; exchange the filter.

O TestCube = A=

Abort All Cubes

scrub-tool Zmm

simply-tool 2mm

— Now tap the ‘Mill all cubes’ button or one of the test cube positions displayed.

The stored file with the milling data is now loaded and the milling steps are displayed
in the program window:
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Before you can start the milling process, you must place a blank in the holder and insert
the tools displayed in the TestCube dialogue box in the tool magazine.

To insert the 18 mm thick wax blank, proceed as described in sections 9.4.3 ‘Loading the
holder (without automation)’ and 9.4.4 ‘Loading the holder (with automation)’.

— Now close the front door and press the ‘Enable’ button on the front side of the milling
machine.

— Press the ‘Start’ button on the front side of the milling machine to start the milling
process.

—  Wait until the milling process is complete and then remove the wax blank.
The test cubes should meet the following criteria:

=  Smooth side walls with no step.
=  Central and continuous bore.
=  Dimensions: 10 mm x 10 mm x 10 mm

If these criteria are not met, carry out a calibration of the miller.
See section 9.5.2 ‘Calibration’.

Calibration

For the calibration of the milling machine you require a measuring blank and a measuring
probe. The calibration of the DC5 takes place fully automatically.

Proceed as follows to carry out the calibration:

Insert the measuring blank as described in sections 9.4.3 ‘Loading the holder (without
automation)’ and 9.4.4 ‘Loading the holder (with automation)’. Insert the measuring
blank so that the slots are approximately parallel to the front side of the milling
machine:
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—  Open the front cover.

— Press the button at the bottom left on the spindle holder. This button is for manually
opening the collet chuck. Keep the button pressed and insert the measuring probe
into the collet chuck up to the stop ring.

— Release the button to close the collet chuck.

— Now remove the protective cap from the connection socket for the measuring probe.
The socket is located centrally under the spindle holder.
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— Now insert the plug of the measuring probe cable into the socket.

NOTE!

Make sure that the plug is correctly orientated!

The plug must be easy to insert into the socket and carefully screwed
tight.

Do not use force to insert the plug.
The measuring probe is a high-precision polished measuring tool.
Treat the measuring probe with extreme care!

— Close the front door and press the ‘Enable’ button on the front side of the milling
machine.

— Now tap the ‘Manual mode’ button.

—  Confirm the warning message with ‘Yes'.
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— Tap the ‘Complete calibration’ button in the ‘Manual mode’ dialogue box.

O

ManualDrive ]

—  Confirm the question whether measuring blank and measuring probe are inserted

with ‘Yes'.

Warning

Are you prepared for automatic measurement

Yes

No

— The calibration starts.

— Once the calibration is completed a dialogue is displayed showing the result of the
calibration. Tap the ‘Please confirm’ button to adopt the calibration data and to end
the calibration procedure:
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— Check the calibration by milling one or more test cubes again. See section 9.5.1
‘Milling test cubes’.

9.5.3 Tool positions

The collet chuck must be positioned and opened centrally above the tools when changing
the tool.

The coordinates of the tool positions are stored in the control software and must be
readjusted if the collet chuck does not open centrally above the tools.

NOTE!

Incorrectly adjusted tool positions will lead to a collision between collet
chuck and tool.

A collision between the collet chuck and the tools or other parts of the
milling machine can lead to damage to the collet chuck and spindle.

In that case stop all milling work and inform Dental Concept Systems
GmbH immediately!

The tool positions can only be adjusted after logging on. Proceed as follows:

— Tap the ‘Logon’ button and enter the password (see section 9.5.1 ‘Milling test cubes’).
Confirm the entry by tapping the ‘Please confirm’ button. Further program options are
available after logging on.

— Tap on the ‘WSK data’ button in the lower area of the program window. The window
with the currently set tool positions is opened:
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— The tool positions do not need to be adjusted separately. It is sufficient to correct the
tool located in position ‘1’ in the tool magazine. Due to the known geometry, all further
positions can be calculated from the position of this tool.

— Pull the tool in position ‘1’ of the tool magazine out of the holder and clamp it in the
collet chuck. Proceed in the same way as described in section 9.5.2 ‘Calibration’ for
the measuring probe. Press and hold the button on the left under the spindle holder.
The collet chuck is opened. Now insert a tool into the opened collet chuck and push
the tool into the collet chuck up to the stop ring. Now release the button so that the
collet chuck closes and clamps the tool.

— Now tap the ‘Tool positions’ button in the control software. The ‘ManualDrive’
dialogue for manual movement of the axes is displayed:

Tool Positions
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— Now move the spindle with the clamped tool exactly over the tool receptacle at
position ‘1’ in the tool magazine using the ‘X+, X-, Y+ and Y-’ buttons.

— Now carefully move the spindle downwards with the ‘Z+' and ‘Z-’ buttons in order to
lower the clamped tool into the holder in position ‘1’ in the tool magazine. Proceed
with extreme caution! Lower the spindle until the receptacle in the holder is pressed
slightly downwards.

— Change the step size for the motor feed from ‘continuous’ to ‘0.01’ and move the
spindle upwards until the tool just no longer presses the receptacle downwards.

— Tap the ‘Please confirm’ button to save the tool position.

— Now remove the tool from the collet chuck (see above) and replace it in position ‘1’ in
the tool magazine.

Now test the tool change:
— Tap the ‘Status’ button at the bottom of the program window:

Status

— Inthe input box above the ‘Single command’ button, enter the command ‘M6TX’ (e.g.
‘M6T4’ for the tool at position 4):
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Single Step

Replace ‘X’ by the number of the tool that you wish to use.

NOTE!

Below the editing field is a list with the single commands last executed.

Select an entry from the list and then tap ‘Single command’ to execute the
command.

— Now tap the ‘Single command’ button to pick up the tool ‘x'.

Check the tool change for different positions. If necessary, adjust tool position ‘1’
again as described above.

NOTE!

The movement speed of the axes is limited to 15% of the standard speed
when adjusting the tool positions (‘ManualDrive’ dialog).

Coarsely position the spindle with the clamped tool using the ‘Manual’
mode button and only switch to the ‘WSK data’ display in order to adjust
the tool position precisely as described above.
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954 Tool measurement

The length of the clamped tool is measured before and after each milling step in order to
detect any wear or breakage of the tool.

NOTE!

The length measurement must take place exactly centrally on the
precision switch. Otherwise the measurement results may be incorrect.

If the length measurement does not take place exactly in the centre of the precision
switch, the measurement position must be readjusted.

The adjustment of the measurement position is done in a similar way to the adjustment of
the positions of the tools in the tool magazine as described in section 9.5.3 ‘Tool
positions’.

Proceed as in section 9.5.3 ‘Tool positions’:

Tap the ‘Logon’ button and enter the password.
Tap the ‘WSK data’ button to switch to the display with the tool positions.

Now tap the ‘Measure pos.’ button at the top of the program window.

Measure Pos.

Insert the measuring probe as described in section 9.5.2 ‘Calibration’.

Now position the measuring probe centrally above the precision switch and move the
spindle downwards until it just touches the switch. It doesn’'t matter whether the
measuring probe slightly presses the switch downwards. Make sure only that the
measuring probe contacts the switch in the centre.

NOTE!

Move the spindle only very carefully downwards and make sure that the
measuring probe presses the precision switch only slightly downwards.

Excess pressure on the precision switch and measuring probe can
damage them!
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10 Operation

10.1 Requirements

NOTE!

Training by the technical personnel from Dental Concept Systems GmbH
is necessary before the DC5 Dental Milling System can be operated.

NOTE!

Do not make any changes to the device settings of the milling machine
without first consulting and obtaining the permission of the technical
personnel from Dental Concept Systems GmbH.

10.2 Requirements of the operating personnel

Persons may work on the DC5 Dental Milling System or put it into operation only if:

— they have been trained and instructed in the handling of the DC5 Dental Milling
System and all associated tasks and

— they have completely read the operating manual and understood all safety
instructions.

Apprentices and personnel undergoing training may only operate the DC5 Dental Milling
System under the supervision of a trained and experienced person.

NOTE!

Reading the operating manual is a prerequisite for operating the milling
machine.

All safety instructions in the operating manual must have been read and
understood.

Maintenance work may be carried out only by authorised and trained
technical personnel.
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The protective devices of the DC5 Dental Milling System offer sufficient protection against
crushing and cutting injuries. Crushing and cutting injuries can be caused by:

— tools

rotating spindle
— pneumatically moved components

electrically moved components

For that reason, always operate the milling machine only with fully intact protective
devices. Do not disable any protective devices and do not attempt to bypass them!

A DANGER

Risk of fire when milling titanium without cooling lubricant!

Titanium must be always be milled with a cooling lu bricant!

Milling without a cooling lubricant produces a great deal of heat. Red-hot
swarf and tools can start a fire!

AWARNING

Danger due to rotating and moving sharp and sharp-e ~ dged machine
parts!

There is the danger of severe crushing or cuts if the milling machine is
operated with the front cover open.

Never bypass the protective devices of the milling machine.

The milling machine may only be operated with intact protective devices!

AWARNING

Danger due to pneumatically moved machine parts!

There is the danger of serious crushing and cutting injuries in case of
faults in the pneumatic changing and locking system.

In case of malfunctions and collisions of the changing and locking system,
turn the compressed air off immediately and inform Dental Concept
Systems GmbH.
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10.3 Overviews and protective measures

10.3.1 Overview of operating elements and displays

The DC5 Dental Milling System is operated by means of the integrated Windows 7
computer and the touchscreen as well as the buttons on the front side.

() B ©) () ()
— START | PAUSE (A): Starts the milling process or interrupts the currently running
milling process.
— STOP (B): Stops the currently running milling process.

— USB socket (C): Can be used for the transfer of milling files or for the connection of a
keyboard or mouse.

— ENABLE (D): Enables the system for milling or for the manual movement of the axes.
— ON | OFF (E): On/Off switch. Switches the system on or off.
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The basic control software is the same for all milling machines. Systems with the
‘Automation’ option are equipped with an additional software module via which the
essential control functions can be executed. In addition, the holders and blanks are
managed and automatically changed and the magazine is loaded and unloaded by means
of this module.

You can switch between the ‘Automation’ software module and the program screen of the
control software as you like.

The individual milling jobs are always executed via the control software, even in the case
of systems with automation.

Summary of modes of operation and protective measures
Depending on the equipment level the following modes of operation are possible:

- Milling without automation: milling of any number of milling jobs. The milling jobs must
be assigned to the clamped blank. The number of milling jobs is limited only by the
available space on a blank. The changing of the blank takes place manually.

- Milling with automation (optional): milling of any number of milling jobs. The milling
jobs can be distributed to different blanks or holders. The changing of the holders
takes place automatically and is controlled by the ‘Automation’ software module.

- Manual mode: enables the free movement of the axes. The manual mode is started
via the program screen of the control software.

Isolating protective devices

Both the milling process and the movement of individual axes can only be started if the
following conditions are satisfied:

— Compressed air must be connected and must have a pressure of 7-8 bar.
— The inserted drain tray must be completely closed.
— The front door must be completely closed.

— The controller must be enabled by pressing the ‘Enable’ button (D) on the front side
(see section 10.3.1 ‘Overview of control elements and displays’).

—  When milling with cooling lubricant the flow rate is continuously monitored. If the flow
rate falls below a lower limit value, the milling process is automatically interrupted and
the spindle is removed from the material and stopped.

Protective measures for stability

— The milling machine is provided with four adjustable feet with which the miller is
secured on the floor against rolling away (see section 9.1 ‘Assembly’).
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Other protective devices

Malfunctions and control interruptions are indicated by the changing of the colour of
the lighting in the machining compartment to red.

As soon as the system is enabled for milling or the movement of the shafts in manual
mode, the colour of the lighting changes to white.

The individual machining steps are indicated by different colours.

10.3.3 Requirements for stability

Make sure that the floor is level and free from vibrations and has a sufficient load
capacity (see section 8.1.1 ‘Dimensions and weight’ and section 8.1.3 ‘Foundations
and floor’)

10.3.4 Overview of components that must be transpor  ted regularly

Up to 99 tools can be managed by the ‘DC5 Dental Milling System’. Each tool
magazine contains up to 10 tools. The tools must be manually exchanged. Take care
during transport that you don't come into contact with the sharp cutting edges of the
tools.

Never place the tool magazines down such that they are resting on the tool tips. The
tools can be broken off or damaged. When storing the tool magazines, lay them on
the side or use the locating pins provided, which you can insert in the holes intended
for them.

Always place the tool magazines down on a secure surface. The tool magazines are
made of solid metal and can be damaged or cause injuries if they fall down.

A CAUTION

Danger due to sharp tools and falling tool magazine s

There is the danger of being crushed or cut when transporting and storing
tools and tool magazines.

Do not hold the loaded tool magazines by the cutting edges of the tools.

Make sure you set the tool magazines down only on a stable and secure
surface.

In the case of milling machines without automation you must insert the blanks into the
holder. In the case of milling machines with automation the blanks must first be
inserted into a holder and then into the pneumatic holder receptacle or the magazine.
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— Blanks made of CoCr and titanium in particular are quite heavy. Ensure that the

blanks and your hands are dry and hold the blanks firmly in your hands when
transporting them.

— Always set the blanks and holders down only on a stable and secure surface.

A CAUTION

Danger due to falling blanks and holders

There is the danger of being crushed when transporting and storing
blanks and holders.

Always hold the blanks and holders with dry hands.

Always dry blanks and holders after milling with cooling lubricant before
transporting them.

Make sure you set the blanks and holders down only on a stable and
secure surface.

10.3.5 Overview of the operator's workplaces

10.4

10.5

— Make sure there is sufficient space in front of the milling machine. Note that the
operator stands in front of the milling machine and must open the front door to top up
cooling lubricants or to change the fine dust filters. The area in front of the miller
should not be smaller than 1.50 m x 1.50 in the ideal case.

Before each start-up

Each time before starting up, carry out the following tasks in the given order before putting
the DC5 Dental Milling Machine into operation.

(1) In the case of milling machines with cooling lubricants, inspect the filter cartridges and
cooling lubricant tank for dirt and clean them if necessary. Check the cooling lubricant
and top up if necessary (see section 12 ‘Maintenance’).

(2) In the case of milling machines with an integrated extraction module, replace the fine
dust bag if necessary (see section 12 ‘Maintenance’).

(3) Inspect the machining compartment and remove any objects.
(4) Connect and turn on the compressed air.
(5) In case of central extraction, connect and/or switch on the extraction.

Before each restart

After storage or a standstill of the machine lasting longer than 3 months, carry out the
following tasks in the given order before putting the DC5 Dental Milling System into
operation again.
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(1) Check the lubrication of the axes (see section 12 ‘Maintenance’).

(2) In the case of milling machines with cooling lubricants, check the cooling lubricant
circuit for leaks. Dismount and clean filter cartridge housings. Replace filter cartridges.
Empty and clean the cooling lubricant tank. Fill up with cooling lubricant (see section
12 ‘Maintenance’).

(3) In the case of milling machines with an integrated extraction module, replace the fine
dust bag (see section 12 ‘Maintenance’).

Proceed further as described in section 10.4 ‘Before each start-up’.

Creation of data for the DC5 Dental Milling Sy stem

The DC5 Dental Milling System processes milling files in the so-called NC (numerical
control) format. For this you require CAM software (= Computer Aided Manufacturing),
which contains a so-called post-processor for the DC5. The post-processor prepares the
milling paths calculated by the CAM software in accordance with the geometry and the
kinematics of the DC5, so that they can be machined on the DC5.

The ‘DC5 CAM V3’ CAM software, which is compatible with all variants of the DC5 Dental
Milling System, must be acquired separately (see section 2.4.3 ‘Software’).

The creation of milling data thereby essentially follows the flow chart below:

. -“-“-H

Switcrniigonuteé machihé -

Switch the machine on in accordance with the steps described in detail in section 9.4.1
‘Starting the DC5 Dental Milling System’.

(1) Switch the machine on at the main switch.
(2) Turn on the compressed air if necessary.

(3) Press the ‘'ON|OFF’ button on the front side of the miller. The button surround lights up
blue and the integrated Windows 7 computer boots up and automatically starts the
‘DCS5 Start’ program.

(4) Check whether the text on the lowest button in the dialogue box corresponds to the
equipment of your milling machine:

- ‘Without automation’ = DC5 without automation
- ‘With automation’ = DC5 with automation
(5) Remove any items that may be in the machining compartment and close the front
door.
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(6) Make sure that the drain tub is completely closed.

(7) Press the ‘Enable’ button on the front side of the milling machine. The button surround
lights up green.

(8) Now tap the ‘Connect’ button. The control program is started.

(9) If the start-up routine proceeds without error, the ‘Reference’ dialogue box is
displayed. Now tap the ‘Reference’ button to reference the individual axes.

The milling machine is now ready for operation.

DC5 Dental Milling System without automation

Operating interface

The individual milling jobs are processed by the control software in milling machines both
with and without automation. This basic module is identical in all variants of the DC5.

After the start-up and referencing have been completed, the program interface of the
control software is displayed:

O ControlWindow
ersion Override 100 %
(2) L ]
e | I (2) eaateme: | (5)
: ;i 0 25 50 75 100 125 150 - f .
2 i autcnation: Error and Status :P708=0
. (3) 13:11:55.485 LoadNC5teps.C _vivde M7250
it 13:11:55.485 LoadNCSteps.C _vTvde
e —— 13:11:55.747 AddToolRow.Ok=: T7 M72577 (7)
o 13:11:55.747 AddToolRow.Ok=: T8
o 13:11:55.748 LoadNextJob.PrepareStepFiles.Done: 003_2014-02-25_00002-002-15-14-13-12-11-21 580
13:11:55.748 LoadNextJob.CoolingAgent=1
i 13:11:55.748 LoadNextJob.Steps.Count=7
s :11:55.748 LoadNextJob.Steps.Count= GOXOYO
e ; 13:11:55.748 LoadNext Job.CheckDawer: ok
Wrong Drawer inse 13:11:55.748 DoTransferJobs.LoadNextJob. File=003_2014-02-25_00002-002-15-14-13-12-14-21-22
Enable is OFF 13:25:21.984 AddToolRow.Ok=:T7 Single Step
Drive Enable 13:25:21.984 AddToolRow.Ok=: T&
L ’] isteronce Device ready 13:25:52.955 ResetPauseMode->Pause wird in der Funktion CheckldieState abgeschaltet 8
| Control Enable 7 13:25:52.9551d1e0K=DeclareToolDefective No Tool ( )
G; o spincle enzol= [ 13:25:53.256 ResetPauseMode- >Pause wird in der Funktion CheckldleState abgeschaltet
B I 13:25:53.2561d1eOK=DedareToolOK2
13:25:55.056 ResetPauseMode- >Pause wird in der Funktion CheckldleState abgeschaltet
I Pause Mode
Exhaust Bms 13:25:55.0561dIe0K=DedlareToolDefective
. gj-ennection 13:25:55.358 ResetPauseMode->Pause wird in der Funktion CheckidleState abgeschaltet
. X: -184.645 13:25:55.3581d1e0K=Declare ToolOK2
b v: 81.105 13:27:01.368 HandleStopButton.Mode=1 (6)
; z: 1.000 13:27:01.417 EnableAutolncompat: successful
|| Cooling(1) A: (4) 3783 13:27:01.421 JobBeenden: successful
: . T 13:27:01.437 ResetPauseMode- >Pause wird in der Funktion CheckidleState abgeschaltet Open Blankholder
e = e 13:27:01.4371dIeOK=DriveZHome 9
8 Coallnat®) ) - : 13:27:01.942 DriveZHome-> P512=309 P514=300 ( )
9330 13:27:02.047 cnc: SYS300: Aufgerufen Close Blankholder
Vi Log on a: -0.238 13:27:02.049 cnc: SYS300: Setzte die Interrupts test
T JLevel 50 13:27:02.050 cnc: S¥5300: Programm: 309 Satznummer: 0
Tool 13:27:02.109 cnc: SYS5300: Programm: 309 wurde beendet
& Manual Op. L3
‘ U/m: 28000 |
s Prog. No. 300.200
¥ . Machin DC5 Automatik off Status Blanks Jobs (1 0) Automatic Settings Admin WTK Data WSK Data
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Following the program start, or if no milling job is loaded, the following commands are

available.

‘Show Automation’ | Button to switch to the ‘Automation’ software module
(optional).

‘Exit’ Terminates the control program and switches to the ‘DC5
Start’ program.

‘Reference’ Starts the referencing of the axes.

‘Home’ Drives all axes to the safe home position.

‘Exhaust’ Manual switching on and off of the extraction.

‘Rinse’ Blows out the cooling lubricant lines with compressed air.

‘Coolant (1)’ Manual switching on and off of the first circuit.

‘Coolant (2)’ Manual switching on and off of the second circuit.

‘Log on’ Logon dialogue for displaying further program functions.

‘Manual mode’ Opens the ‘Manual mode’ dialogue box.

‘Light on’ Sf\;vitches the lighting in the machining compartment on and
off.

(2) Override:

The feeding speed can be manually increased or decreased during milling using the
‘Override’ sliding control.

(3) Messages:

Displays important messages such as readiness to start.

(4) Status displays:

The status displays provide information about the readiness for operation of the miller.
Red illuminated status fields indicate that there is a malfunction and that the milling
machine is not ready for operation. The machine is ready for operation when all status
displays (with the exception of ‘Feed enable’) light up green.

‘Not referenced’

Lights up red if the axes have not yet been referenced.

Close the front door and press the ‘Enable’ button on the front
side of the milling machine (button surround lights up green).
Then tap the ‘Reference’ button (see (1)).

‘No drawer’

Lights up red if no drain tub is inserted or if the drain tub is not
closed correctly.
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Insert a drain tub and close it.

‘Door’ Lights up red if the door is opened. In addition, the colour of
the lighting in the machining compartment changes to red.
Close the door and press the ‘Enable’ button on the front side
of the milling machine. The button surround lights up green.

‘Flow meter’ Lights up red if the flow rate of the activated cooling lubricant

circuit is too low. The flow rate should be about 2.3-2.5 I/min.

Set the flow rate with the regulating valves in the lower
cabinet and check the cooling lubricant quantity. Top up the
cooling lubricant if necessary.

‘Compressed air’

Lights up red if no compressed air is connected or if the
pressure is too low. The milling machine is not ready for
operation.

Check the connected compressed air.

‘Incorrect drawer’

Lights up red if a cooling lubricant circuit is activated and the
wrong tub has been inserted.

‘No enable’

Lights up red if the ‘Enable’ button on the front side of the
milling machine has not been pressed or is not activated. If
‘Enable’ is activated the button surround lights up green.

The ‘Enable’ button can only be activated if all malfunctions
have been rectified and all requirements are met.

‘Drive enable’

Lights up green if all safety and check queries were without
error.

‘Device ready’

Lights up green when the machine is ready for operation.
Loaded milling jobs can be milled.

‘Control enable’

Lights up green when the controller is ready for operation and
has been enabled.

‘Spindle enable’

Lights up green as soon as a milling job is processed and the
spindle has been enabled.

‘External enable’

Must light up green after the software starts.

‘Pause mode’

Lights up red if the ‘Start|Pause’ button on the front side of the
milling machine is pressed during milling.

After actuation of the button the milling process is interrupted
directly. The spindle and tool are driven out of the material.

When pause is activated the front door can be opened.
Malfunctions or potential sources of problems can be
eliminated (e.g. milled-off material residues that could lead to
the blockage of an axis).

To resume the milling procedure, close the front door and
resume the milling procedure by pressing the ‘Start|Pause’
button again.
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‘Connection’ The lettering ‘ENC’ in yellow on a blue background must be
visible in the status display.
XYz Specify the coordinates of the translatory axes X, Y and Z.
‘A, B’ Specify the coordinates of the rotary axes A and B.
‘Level * Current level.
‘Tool’ Number of the currently clamped tool.
‘Rpm’ Current rotary speed of the spindle
‘Program’ Current program line.
‘Device’ Designation of the connected milling machine.

(5) Teamviewer:
The Teamviewer remote maintenance software is pre-installed on all milling machines.

Contact the Support Dept. of Dental Concept Systems GmbH and tap the
‘Teamviewer’ button when requested to do so.

Tell Support the ID shown in the Client module as well as the password.

With this data the Dental Concept Systems GmbH Support Dept. can directly access
the computer of the DC5.

g

., TeamV|ewer

QuickSupport

Allow Remote Control

Please tell your partner the following |10 to
connect to your desktop:

123 456 789
1234

Ready to connedt (secure connection)

Cancel

(6) Error and status:
All error and status messages are displayed in the ‘Error and status’ field. These
messages contain important information regarding errors and malfunctions and serve
amongst other things to identify the causes of errors. All entries are stored as so-
called log files and can be found in the directory ‘C:\dc5 _hmi \DC5Steuerung \log
files'.

Under certain circumstances you may be requested by the Dental Concept Systems
GmbH Support Dept. in the event of an error to send one or more log files by email.
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(7) Individual commands:
The DC5 control software enables the direct entry of single commands in NC format.

Enter the command to be executed in the text box and then tap the 'Single command’
button to execute the command.

The commands executed last are shown in the list below the text box. Tap the
command that you wish to execute again and execute it by tapping the ‘Single
command’ button.

NOTE!

The execution of single commands requires precise knowledge of the
milling machine and the NC code.

Single commands should be executed only by trained and authorised
personnel.

Incorrect operation can lead to damage to the milling machine.

Dental Concept Systems GmbH accepts no liability whatsoever for
unauthorised or incorrect execution of single commands!

(8) No tool:

Using the ‘No tool’ button the predefined single command to deposit an inserted tool in
its associated position in the tool magazine is called up and executed.

NOTE!

Execute the ‘No tool’ command only if you are sure that the tool magazine
has not been changed and that the position in which the tool is to be
deposited is not already occupied!

The deposition of a tool in a tool position that is already occupied can
lead to damage to the tool and to the milling machine.

Dental Concept Systems accepts no liability for damage caused by the
negligent deposition of tools in positions that are already occupied!
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(9) Open blank holder / Close blank holder:

Milling machines with automation have a pneumatically locking holder receptacle. This
is opened with the ‘Open blank holder’ button and closed with the ‘Close blank holder’
button. For manual insertion of the holders see also section 9.4.4 ‘Loading the holders

(automation)’.

(10) Page selection:

As standard the ‘Status’ page is displayed. Further options and setting possibilities of
the control software and/or the DC5 are displayed by tapping further page selection
buttons. Some buttons are only available after logging on.

NOTE!

Do not make any changes to the settings of the control software unless
expressly requested to do so by the technical personnel from Dental
Concept Systems GmbH.

Otherwise there is a risk of the milling machine no longer functioning
correctly and possibly being damaged.

Dental Concept System GmbH accepts no liability whatsoever for damage
caused by unauthorised changes to the settings of the control software!

Status

‘Status’:

The ‘Status’ display appears directly after the program is started. The display contains
essential information on errors and the status of the milling machine. In addition it
contains operating elements for calibration, etc. (see also above).

Tap the ‘Status’ button to call up the operating elements and ‘Status’ display.
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Blanks

‘Blanks’:

Tap the ‘Blanks’ button to switch to the ‘Blanks’ page. The blank data transmitted to
the milling machine are displayed on this page. The blank data contain all open milling
jobs for a certain blank.

a ControlWindow - olEd
Vefsiunv‘ . Override 100 % E— s ]
;h;w - - T Material PMMA Description copraduriSclear Material
Q automation [0 25 50 75 100 125 150 (/‘ A ::";“"'":::um Lshitepeqks Charge D0098151
@Qﬂh 7 /," Select Delete
4,,..@ (B)
Door
[ el (A)
Compr.Air
Wrong Drawer inse
_ Enable is OFF
Drive Enable
| | Reference  pevice ready
Control Enable Thickness
ﬁ Home SpindielElub: I m
Pause Mode
P s (©)
X: 0.005
R v o074
= 6.776)
[ Cooling(D) 5 0.002
B: 0.001
uCoolng(Z) ¥ 0.122
= 0.500
- =
B smrcn. T E
Prog. No. 9074.302 —
y Lght MachiDC5 Automatikoff ] Status Blanks Jobs Automatic
Field (A)
Blanks List of the transmitted blanks.
Field (B)
Material Specification of the material of a marked blank in the list
(A)
Field (C)
Thickness Specification of the thickness of a marked blank in the list
(A)

Each blank corresponds to an entry in the list (A) in the centre of the program window.
Any number of blank data can be displayed. The number of entries corresponds to the
number of blank data transmitted from the CAM to the milling machine.

Each list entry contains a graphic illustration of the associated blank as well as
specifications of material, thickness, manufacturer, designation and batch. If you tap
on an entry in the list, then the material and thickness are shown in the fields (B) and
(C) respectively on the right-hand side of the display.

Adjacent to each entry are two buttons: ‘Select’ and ‘Delete’.
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Material PMMA Description copraduri5clear
Thickness 15 Charge D0098151
Manufacturer  whitepeaks

Select Delete

Tap the ‘Display’ button to load the open milling jobs for the blank. The display
switches automatically to the ‘Jobs’ page.

Tap the ‘Delete’ button to delete the data of a blank and all associated milling jobs.
The data will be completely deleted. The data cannot be restored; they must be
transmitted by the CAM software to the milling machine again.

Jobs

‘Jobs’;

Tap the ‘Jobs’ button to switch to the ‘Jobs’ page. The ‘Jobs’ page contains all open
milling jobs for the blank selected on the ‘Blanks’ page.

The ‘Jobs’ page is called automatically if you tap the ‘Display’ button in the list entry for
a blank on the ‘Blanks’ page.

a ControlWindow
Version Override 100 % _
Job Tooth Details Select
B W | o e
Show N | patient
automation [0 25 50 75 100 125 150 - Delete
nfo -

No Drawer

@M 02 | 4 003_2014-02-25_00002-002-15-
o rals | . Patient
Door
ComprAir

Wrong Drawer inse. ( A)

Enable is OFF

Drive Enable

\ J Reference Device ready
~_ Control Enable

’i o spindie Ensble (D

external enable

Dot o
_— @ —
z 6:776
[/ Cooling(t)  p; 0.002
B: 0.001
[+ Cooling() y: 0.122
= 0.500
U/hgm :wel 0.222
b rmson. .
Prog. No. 9074.302 —
y Light | MachirDC5 Automatikoff | Status Blanks Jobs Automatic
Field (A)
Jobs List of the open jobs for a loaded blank.
Field (B)
Blank details List of the open jobs for a loaded blank.
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‘Mill jobs’ Detailed information for the blank and the ‘Mill jobs’ button
with which the milling procedure is started.

Each milling job corresponds to an entry in the list (A) in the centre of the program
window. If you tap on an entry, several data as well as a graphic illustration of the
associated blank are displayed on the right-hand side of the program window (B).

Each individual list entry contains a graphic illustration of the work to be milled,
detailed information about the project and various buttons.

Job Tooth Details Select Delete Up Down

01 003_2014-02-25_00002-002-15- —
{ "'r Delete
(C) (D)
| S S . Y/ B _

Patient
Tap the ‘Select’ button (C) to deselect a milling job. Only selected jobs are milled. A
job is selected if the associated switch is green. Deselected milling jobs can be
activated at any time and then milled.

Info

Tap the ‘Delete’ button (D) to cancel a milling job. All milling data are deleted.

Using the ‘Earlier’ and ‘Later’ buttons (E) you can change the position of the milling job
in the list. The position in the list corresponds to the order in which the jobs are
machined.

The milling of the jobs is started by the ‘Mill jobs’ button. The page switches
automatically to the ‘Automatic’ screen.
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‘ P,
Automatic’:
1] H 1 . 13 T 1
Tap the ‘Automatic’ button to switch the page to ‘Automatic’.
o ControlWindow S =
Version Override 100 % File  002.2014-02-24 00001-003-17-16-15-14-13-12-11-21-22-23-24-25-26-27b
This Job needs:
. Patient
— I Cooling(1) iy
0 25 50 75 100 125 150 ) = ) Step numb2
e Tool NameT7
- Tool Details
Time elap. [ 00:17:10 — -
notreferenced Step=0 Tool=T7 Start | Curent
_ No Drawer Progress  ENEEEN Percent 30 &"W‘“‘"’“‘ from [RERREEN e Gveride
Door | here | 100
iiiﬂ“"“ Flow Meter 200.0 - Soll Start = =
e c:: rAir el Step-1 Tool-T7 Start | Current
‘ pi ) 150.0 ﬁ]’wﬂnﬂ =Ball Tool from || OVEMHES 6, cride
g,,,,m i S i 100.0 | e | 100
Az Enable is OFF " ) .
Drive Enable 2 Save Step=2 Tool-T7 ot Current
Device ready 00 %JW?M‘ITM from | OVEMIE ot overide
Control Enable 9268 9293 9318 Toad I | here |00
Spindle Enable
:temil enable T Step=3 Tool=T7 e
ﬁ, Tooltype=Ball Tool or | Override M
A braust e o B I [ | here | 100
Connection
EE— Er
= 50.000 Step=4 Tool=T8 Start Current
0 %Toultype=8]ll!wl B :::-ﬁd:
e
30.000) here
0.000 Step=7 Tool=T8 Start Current
90.000 ,ﬁ,hnnﬂe:mmﬂ. o | Override
0.122] hese | 100
0.500)
Step=8 Toal=T8 Current
0.238]
= o= i
here
7
25000
Prog. No. 1.14231
b (L Machin[DC5 Automaticoff ] | Stus Jobs Automatic

The ‘Automatic’ page is active as soon as a milling job is machined.

On this page the operator is provided with information on the job currently being
machined. Operating elements can be used to intervene in the current milling process.

For milling without automatic, see also section 10.8.3 ‘Milling’.

If you are logged on (‘Logon’ button), further pages are available to you:
- ‘Settings’
- ‘Service’
- ‘'WTK data’
- ‘WSK data’

These additional pages contain important specifications and settings. Usually you do
not need to make changes here unless you are explicitly requested to do so by the
Support Dept.
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NOTE!

The ‘Settings’, ‘Service’, ‘WTK data’ and ‘WSK data’ pages are reserved
for authorised and trained personnel.

Only make changes here if you are requested to do so by the technical
personnel from Dental Concept Systems.

Incorrect entries can lead to the milling machine no longer correctly
functioning and may result in damage to the milling machine!

Dental Concept Systems GmbH accepts no liability for damage caused
by incorrect and unauthorised changing of settings!

Settings

‘Settings’:

Tap the 'Settings’ button in order to switch the page to the ‘Settings’ page.

= ControlWindow - o IE8

Override 100 %

Version
— .

Qm o 25 50 75 100 125 150

NC Files Path SelectPath, 1 ’ Save Settings

C:\dc5_hmi\Cam-Out ‘ ‘

@M P |(:\d(S_hmi\szal.J\amaﬁnn H . ‘ e
';:‘D':"w:"d Prod o At Icj\Dcs_Aum.T‘mon\bcsj“h.ange A H ——— J ’ T
__ ::::A;;wﬂim Test Material ||a ‘mm Wax Blank | ’ o ’
P = [ g
L J Reference Device ready Automatization v ’ n-n
¢\ s:x: E::: Software Endmun A
B (A) [ — \
M
- - ENC o005 ’ Correction X To Y
. Y = Correction 53 To 52
7 6.769
[ Coolingd  p: 0.002)
e 0.002 ’ Teachin Magazin ’
ul‘ml%nsm : -z':ﬁz ’ Teachin Grip ‘
U/ Log on :ml OZZ: German
CTT =
Prog. No. 300.200!
ppbio Machi Status Blanks Jobs Automatic Settings. Admin WTK Data WSK Data
Field (A)

Paths00 Enables the entry of the paths to NC files, data for
automation and data exchange as well as the
specification of the path to the ‘TeamViewer’ remote
maintenance software.

Test cubes Specifications for the milling of test cubes.
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Thickness Thickness of the blank to be used for milling test

cubes.

Field (B)

‘Save Settings’

Saves the settings.

‘Edit Table of Passwords’

Opens the password management.

‘Machine constants’

Opens the machine constants management.

‘Edit Stepwidth’

Opens the dialogue box for setting the step size.

‘IP Adress’

Opens the display of the IP and MAC address.

‘Software Endswitch A’

Activates/deactivates software switch A.

‘Translate’ Translation module.
‘Correction Xto Y’ Calibration.
‘Correction S3to S2’ Calibration.

‘Teachin Magazine’

Entry of the blank positions in the magazine.

‘Teachin Grip’ Entry of the clamping device of the gripper
mechanism.
‘German’ Language settings.

Set the paths in section (A). Tap the respective ‘Select path’ button to the right of the

path specification that you wish to change.

The ‘Folder search’ dialogue box opens.

Now select a folder or create a new folder using the ‘Create new folder’ button.

Tap the ‘OK’ button to confirm the entry and save the folder.

Browse For Folder L&J
Select Directory
B Desktop
7 Libraries
I LR Chrs
I /M Computer
i+ € Metwork
. MouseWithoutBorders
Make New Folder O | Cancel
L ,

The specified path to the selected folder now appears in the respective text box.
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You should not actuate the buttons in field (B) without being requested to do so by
technical personnel from the Support Dept. of Dental Concept Systems GmbH. The
only exception to this is the ‘German’ button (or ‘English’, if English is selected as the

language).

Save the changed settings by tapping the ‘Save settings’ button.

Admin

‘Admin’;

Tap the ‘Admin’ button to switch to the ‘Admin’ page.

O

Version Override 100 %
automation [0 25 50 75 100 125 150
Elax
o Inputd: Spindle

not referenced

_ g

Door
-
ComprAir
Wrong Drawer inse|
- Enable is OFF ”

Drive Enable

u Reference  pevice ready
Control Enable
ﬁ Home spindie Enable (NN
— external enable
‘ sy Pause Mode
- X: -184.645)
e VE 81.105]
z 1.000
A: 8.783
B: 177.269]
¥ 0.956
z 0.530
a 0.238
Level S0
_ Tool T8|
| U/m: 28000]
Prog. No. 300.200
MachinDC5 Automatik off |

Inputi: Compressed Air
Input2: Spindle Holder
Input3: Drawer 2
Inputd: Lengthtool
InputS: SafetyDoor
Input6: Emergency
Input7 Drawer 1
InputB: Start

Inputd: Stop
Input10:Replace Filter
Inputit:Release Ronde
Inputi2:Reserve
Input13:RPM ok
Inputi4:Flow Meter
Inputi5:Sensor

Status Blanks

(L DN NI Nl BN BN

ControlWindow

Qutputd: Spindie

Qutput: Spindle H.
Qutput2: Cooling A
Output3: Caoling A
Outputd: Middie Ot
Outputs: Reserve

e E

Output?: LED Start

annunkn

i

DPR2412:Referenz. FF
DPR2854:Vorschub. FF
DPR2858:VG+. FF|
DPR2860:VG-. FF

FF
‘WD-Value: 25367
ChannelState: [ 0]

Jobs Automatic

OutputB: Water Off:

Outputd: LED Stop

o

iy

Output10:LED red

Output11:LED greer

Output12:LED blue

Output13: CNC sctir

Output14: Exhaust

Outputi5:Reserve

AL

Settings Admin

- N

X

WTK Data WSK Data

The *Service’ page contains various buttons and displays for checking the functions of

the DC5.
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WTK Data

‘WTK data’:

Tap the ‘WTK data’ button to switch to the ‘WTK data’ page. The ‘WTK data’ page
contains tool specifications. Do not make any changes here.

] ControlWindow Sl
Version Override 100 % ; 7
VLUAD _ - ‘ Save WTK Data ‘ Restore WTK ‘ ‘ WTK Origins WTK initialisieren
Show T D :
V| automation |0 25 50 75 00125 150 | [ Sy prgo-Radius  PTO2-sister P703=Original  P704-Position  P705-Length(act P706-Max.Wear P708=0=ok/1=de P711=Maximum
0.000 0.000 8.000 0.000 -44.248 0.000 0.000 0.000
o :
not referenced ' " 0.000 0.000 1.000 11.000 -51.029 0.100 0.000 0.000
_ o Drawer '
Doue 0.000 3.000 2.000 12,000 50347 0.100 0.000 0.000
- e ’
Compr.Air
\Wrorin Drvwes il - 0.000 0.000 3.000 13.000 50369 0.100 0.000 0.000
3
- Lanle B OLE
Drive Enable 0.000 0.000 4.000 14.000 -50.390 0.100 0.000 0.000
Device ready 4
Control Enable ; L]
Spindle Endbl 0.000 0.000 5.000 15.000 57641 0.100 0.000 0.000
external enable |
Pause Mode 0.000 0.000 6.000 16,000 53316 0100 0.000 0.000
‘onnection ENC
) X -184.645 0.000 0.000 7.000 17.000 51015 0.100 0.000 0.000
. ¥: -81.105| 7
z -1.000 —
0.000 0.000 8.000 18.000 50320 0.100 0.000 0.000
A 8.783] )
B: 177.269|
¥ ~0.956 0.000 0.000 9.000 19.000 41675 0.100 0.000 0.000
9
z -0.530
" Logon o -0.238] 0.000 0.000 10.000 20.000 -45.287 0.100 0.000 0.000
- Level 50| 10
Tool T8 1|
& Manual Op.
2 - U/m: 28000|
: Prog. No. 300.200)
y et MachifDC5 Automatikofft | Status Blanks Jobs Automatic Settings Admin WTK Data WSK Data
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WSK Data

‘WSK data’:
Tap the ‘WSK data’ button to switch to the ‘WSK data’ page.
The tool positions and the measuring position are set on the WSK data page.

See section 9.5.3 ‘Tool positions’ and section 9.5.4 ‘Tool measurement’ regarding this.

) ControlWindow - oiEl
Versirm Override 100 %
[ vioan | |
- |; Savbe WSK Data Restore WSK ‘ ‘ Tool Positions ‘ ‘ Measure Pos.
Show L
automation [0 25 50 75 100 125 150
Select  OriginX:  Origin¥:  OriginZ  OriginA  OriginB  y z a
G‘" 168972 |-95.724 0.000 2712 5.297 0.000 0.000 0.000
/| quit :
not referenced 169.464 | -95.924 107.007 | -2.629 5.297 0.000 0.000 0.000
M :
Door
_ e 169.464 | -95.944 07429 2712 5.297 0.000 0.000 0.000
3
ComprAir
i by e e 0.000 0.000 0.000 -1.039 2.205 0.000 0.000 0.000
Enable is OFF 4
| Drive Enable
|| Reference | Divice ready ’ 0.000 0.000 0.000 1.039 2.205 0.000 0.000 0.000
Control Enable
‘: Home Spindie Enable _ 0.000 0.000 0.000 -1.039 2.205 0.000 0.000 0.000
external enable J
A4 Bhoust Pause Mode 0.000 0.000 0.000 1039 2205 0.000 0.000 0.000
Connection 7
" X: -184.645|
inse 0.000 0.000 0.000 1.039 2.205 0.000 0.000 0.000
¥: 81.105] &
z 1.000
[ Cooling(1) A 8.783 0.000 0.000 0.000 -1.039 2205 0.000 0.000 0.000
B: 177.269] ?
[5 Cooling)  y: -0.956| 0.000 0.000 0.000 1039 2205 0.000 0.000 0.000
z 0.530 10
1 = -0.238
LJ/ Logon 22158 AT6.771  |-87.650 0.000 0.000 0.000 0.000 0.000
Level 50 i
Tool
& Manual Op. 8
U/m: 28000
_ Prog. No. 300.200
i Light R ——— Status Blanks Jobs Automatic Settings Admin WTK Data WsK Data

10.8.2 Milling jobs

After setting up the computer, the NC files to be milled are automatically copied by the
CAM software into the folder for the NC data on the DC5. The folder is usually called:
‘C:\dc5 _hmi\Cam Out’ (see section 9.3.4 Folder for milling data’).

Alternatively you also can transfer the data to the milling machine using a USB flash drive.
Use the USB port on the front side of the DC5 for this. As soon as you plug a USB flash
drive into the USB port, Windows identifies it as an additional storage medium. Now use
Windows Explorer to copy NC files from the flash drive into the folder for NC data on the
computer in the DC5.

The folder for NC data is monitored by the control software. Incoming milling jobs are
automatically added to the list on the ‘Blanks’ page as new entries (see section 10.8.1
‘Operating interface’).

Proceed as follows if you wish to mill the milling jobs for a blank:

(1) On the ‘Blanks’ page, tap the ‘Display’ button for the blank whose open milling jobs
you wish to mill.
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Material PMMA Description copraduri5clear
Thickness 15 Charge D0098151

4 || Manufacturer  whitepeaks
v J
0y Delete

(2) The display automatically switches to the ‘Jobs’ page and all open milling jobs for the
selected blank are displayed.

(3) As described in section 10.8.1 ‘Operating interface’, you can change the order in
which the jobs are milled using the ‘Earlier’ or ‘Later’ buttons.

The jobs are milled according to the position in the list. Jobs nearer the top are milled
first, jobs nearer the bottom later.

Deactivate jobs that you do not wish to mill or wish to mill at a later time by tapping the
green ‘Select’ button. The button has a grey colour if the job is deactivated.

If you wish to permanently remove a job, tap the ‘Delete’ button.

(4) Now tap the ‘Mill jobs’ button on the right in the program window to start the milling
process.

a ControlWindow - oIEH

Version Override 100 % . —
| Job Tooth Details Select Delete up Down
_ - o1 a 002_2014-02-24_00001-003-17- | |

automation |0 25 50 75 100 125 150 ) :""""' Delete H‘u

A4 nfo -
i 003_2014-02-25_00002-002-15- | =

not referenced 4 Patient Delete
No Drawer e .

external enable
‘ Pause Mode

€ rome s

Corei
X: 0.005
B Y. 0.076
; z 6.776
[ cooling(®  p; 0.002
B: -0.001
[ Cooling@  y: .0.122
— -0.500)
M e x -0.238
T Level S0
h R Too! T7
U/m: 0
Prog. No. 9074.302

gt Machir{DC5 Automatik off States Banks Jobs Automatic

The page switches automatically to the ‘Automatic’ page.
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Version Override 100 % e File 002 2014-02-24_00001-003-17-16-15-14-13-12-11-21-22.-23-24-25-26. 2T-b
This Job needs: i
. . ol -
@ Show Cooling(1) ca N e
automation [0 25 50 75 100 125 150 ) = 5
Step. 00:00:00] | Bmmes I"I’:""'
Start ref . r——— | ~  ToolName
Tool Details Jlmesst:
Time elap. [ 00:00:00
not referenced | Step=0 Tool=T7 n Current
®Sn=-t No Drawer Progress Percent :Q: Tooltype=Ball Tool Override
~ Door 5—— 100
Flow Meter CE Start
5 — st Step=1 Toal=T7 St | Current
ComprAir ﬁ Tooltype=Ball Tool o | Override
g Wrong Drawer inse| Stop e
Rl Enable is OFF
Drive Enable Save Step=2 Tool=T7 mn ot
i = IW
Control Enable e 100
spindte Enable [N
m external enable Step=3 Tool=T7 .1 Clrrent
\ﬁ, Tooltype=Ball Tool m Override
‘ Pause M.nde o
. Connection i
X 0.005| Step=4 Tool=T8 ﬂ Current
_ VA 0.076 ﬁ. Tooltype=Ball Tool Override
—~ 100
[ z 6.776]
145 Cooling(1) .
= J & Yi00s Step=7 Tool=T8 Start | Current
el L 0001 g. Tooltype-Ball Tool e | Override
|5 Cocling@) v 0.122 o
z 0.500
a 0238 Step=8 Tool=T8 Current
% Tooltype=Ball Tool Override ¢y ueridel
Level S0 o
Tool 17
U/m:
_ Prog. No. 2074302
Lot | Machi Status. Jobs Automatic

The first job in the list on the ‘Jobs’ page is loaded and the individual milling steps of
the loaded job are displayed on the ‘Automatic’ page.

Step=0 Tool=T7 Current

Start -
Tooltype=Ball Tool from Override Set Overide
| here 100

Each individual milling step corresponds to an entry in the list. An individual milling
step contains details of the tool number and the type of tool.

Not all milling steps can be displayed at once if the number of milling steps is very
large. In this case, use the scroll bar at the right-hand side of the list to scroll the
display with the entries up or down.

If you tap the ‘Start from here’ button, all previous milling steps are skipped and the
machining starts directly with the selected milling step.

The ‘Start from here’ option enables you to resume an interrupted job at a certain
point. A repetition of milling steps already executed is not necessary.
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NOTE!

Use the ‘Start from here’ button only if all previous milling steps have
already been executed (e.g. if you have to restart a job due to an error).

Do not omit milling steps that have not yet been executed!

The omission of milling steps that have not yet been executed can result
in tool breakages and damage to the milling machine!

Apart from the individual milling steps on the ‘Automatic’ page, a graphic illustration of
the loaded blank and the associated jobs is also displayed. The red dot marks the job
that is currently loaded and being milled.

If the use of cooling lubricant is required, then this is indicated by the text

‘This job requires: Coolant (1)’ or ‘This job requires: Coolant (2)' on an orange
background.

This Job needs:
Cooling(1)

If no cooling lubricant is required, then this is indicated by the text
‘This job requires: No coolant’ on a grey background.
(5) If cooling lubricant is required, check that the correct tub is inserted.

(6) Insert a blank (see section 9.4.3 ‘Loading the holder (without automation)’). Make sure
that the material and thickness of the blank are correctly selected.

(7) Check that the correct tool magazine is inserted and that all tools are present.
(8) Now close the front door.

(9) Press the ‘Enable’ button on the front side of the DC5. The button surround lights up
green.
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(10) As soon as the DCS5 is ready for milling, all status displays light up green (with the
exception of the ‘Spindle enable’ display — the spindle is enabled when the milling
process starts). The message box (see section 10.8.1 ‘Operating interface’) above the
status displays flashes green and the ‘Start’ text is displayed.

Start ref

not referenced

No Drawer

Door

Flow Meter
Compr.Air

Wrong Drawer insei
Enable is OFF

Drive Enable
Device ready
Control Enable
Spindle Enable _
external enable

Pause Mode

In addition to the command buttons already described in section 10.8.1 ‘Operating
interface’, further buttons are available after loading a job.

Before the start or in the case of a stopped job, these are:

‘Start’ Starts the loaded job.
‘Quit job’ The job is deleted from the processing. Resumption is
possible by selecting the job again on the ‘Jobs’ page.

(11) Now press the ‘Start|Pause’ button on the front side of the DC5 or the ‘Start’ switch
in the control software.

Version Override 100 %
= I- ]
Show
Stomation 25 50 75 100 125 150
Start ref

not referenced

No Drawer

Door

Comnr.Air
The milling process is started and the colour of the lighting in the machining
compartment changes.
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Different colours are assigned to the individual milling steps. The colour of the lighting
changes with each new milling step. The lighting is switched off once the milling
process is completed.

For each individual milling step a progress bar is displayed informing you how many
percent of the respective milling step have already been completed.

Step=0 Tool=T7 Start [EEHEE
:Q: Tooltype=Ball Tool from | QVEMEE o veride
— D here | 100
fnliiodeTE Start [Ee
ﬁ Tooltype=Ball Tool from [ ot Overide
|| here | 100
Step=2 Tool=T7 Start Current
% Tooltype=Ball Tool from || EEEER Gt Overide
| . | 100
Step=3 Tool=T7 S| Current
E, Tooltype=EBall Tool el il
I | .. | 10
Step=4 Tool=T8 Starg | Current
ﬁ‘ Tooltype=Ball Tool from | OV ot Overide
i~ [ | here | 100
Step=7 Tool=T8 ot | Current
\g, Tooltype=Ball Tool e e v ride
[ | e | 100
Step=8 Tool=T8 Current
+ Start i
% Tooltype=Ball Tool Ror | e o
| here | 100

Information on the status of the complete machining is provided by a progress bar in
the top left area of the ‘Automatic’ page.

Job estim.(sec):
Job elapsed (sec.)
Step estimated(se
Step elapsed(sec):

Time est.
Time elap.

Progress llllll Percent 30

(12) As described in section 10.8.1 ‘Operating elements’, the feeding speed can be
changed during milling.

This Job needs:
Cooling(1)

Tool Details

In particular in the case of narrow and complicated works with fast changes of
direction or when testing new milling strategies, it is very useful to set the feeding
speed to a low value at first and to increase it slowly. This way you have more control
over the milling process and can carefully determine the optimum feeding speed.

The set value is displayed under ‘Current. Override’ in percent. The value 100
corresponds to the value specified in the milling strategy.

Override 100 %

I

0 25 50 75 100 125 150
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NOTE!

Increase the feeding speed only with extreme caution!

As a rule the feeding speed set in the milling strategy should not be
exceeded.

Reduce the feeding speed manually if you are testing new milling
strategies or milling very narrow works.

Interrupting or cancelling jobs

Jobs currently being machined can be interrupted, resumed or completely deleted at any
time.

As already described in section 10.8.2 ‘Milling jobs’, further command buttons are
available after loading a job. The following buttons are available after a job has been

started:
‘Pause’ Interrupts the loaded job.
‘Continue’ Displayed when a job is interrupted. Resumes the interrupted job
at the point of the interruption.
‘Cancel’ Aborts the job. If restarted, the job starts with the first milling step.
Already executed milling steps can be skipped using the ‘Start
from here’ button.

In order to interrupt a running job ~ and to resume it at the point of interruption later on,
the following options are available to you:

— Tap the ‘Pause’ button in the control software.

— Press the ‘Start|Pause’ button on the front side of the DCS5.

—  Open the front door.

In order to resume an interrupted job , proceed as follows:
— Close the front door.

— Press the ‘Enable’ button on the front side of the DC5.

— Now tap the ‘Continue’ button in the control software or press the ‘Start|Pause’ button
on the front side of the DC5.

The job is resumed at the precise point of the interruption. This also applies if the current
job was interrupted within a milling step.
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In order to cancel a running job , the following options are available to you:
— Tap the ‘Cancel’ button in the control software.
— Press the Stop button on the front side of the DC5. The button surround lights up red.

The resumption of a cancelled job is also possible. Resumption within a milling step is not
possible. The job is either completely repeated or it can be resumed from the associated
milling step using the ‘Start from here’ button. In this case the complete milling step is
repeated.

In order to resume a cancelled job , proceed as follows:
— Close the front door.
— Press the ‘Enable’ button on the front side of the DC5.

— Optional: Tap the ‘Start from here’ button for the milling step at which you wish to
resume the milling process,

Confirm the safety question.

— Tap the ‘Start’ button in the control software or press the ‘Start|Pause’ button on the
front side of the DCS5.

If a job is to be completely deleted, the ‘Quit job’ button in the control software must be
pressed after cancelling the job (Fig. 27, field ‘1").

The job is removed from the processing and can be deleted on the ‘JOBS’ page. Complete
blanks are deleted on the ‘BLANKS’ page (see section 4.2.2.1 ‘Loading and milling jobs’,
figs. 35 and 36).

‘ Jobs are interrupted and can be resumed:

— Tap the ‘Pause’ button in the control software.

— Press the ‘Start|Pause’ button on the front side of the DC5.
— Open the front door.

Jobs are cancelled and must be restarted:

— Tap the ‘Cancel’ button in the control software.

— Press the ‘Stop’ button on the front side of the DC5.

(Skipping of milling steps using the ‘Start from here’ button in the
respective milling step).
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10.8.4 Error messages

Errors and malfunctions during milling can lead to an interruption of the milling process. If
an error or a malfunction occurs, this is indicated by the control software in the form of a
message. In addition, the lighting in the machining compartment lights up red in the event
of an interruption. As a rule the errors can be quickly rectified and the milling process can
be resumed.

The most frequent error messages during milling are:
‘Tool defective’
‘Coolant active’

For this and further malfunctions, see also section 11.2 ‘Troubleshooting’.

«DC 5 Dental Milling System» «Version 1.4» 154 of 210



SEDENTAL

Concepft Systems

Operation

10.9 DC5 Dental Milling System with automation

Jobs are processed in systems with automation in the same way as in systems without
automation. However, there is an additional module that takes over the management of
the blanks and holders and forwards the jobs to the control software.

10.9.1 Operating interface

A DCS - Automation - V1.0.0.0 - o IEH

[ Please tap on a blank to trigger an action  (3) ]

Machine Blanks

rF

DC5.1

(1), stomston

T |1

Filter

All blanks 20082013161910

PMMA 16 mm
-o- Charge 00002
222 Recorded

Recorded blanks (4)

=

Blanks in holder
-9-

Offene Auftrage

1

Blanks in magazine

(2)

Anz.: 1

e ',,..4? F]
= S (5) “ 1 819

299 —
Home Milling list Production Import teeth Show Control

(1) Machine:

Tap the ‘DC5.1 Automation’ symbol in order to access the standard window of the
control software.

(2) Blank and holder management:

‘All blanks’ Displays all blanks.

‘Blanks without holder’ | Displays blanks that have not yet been assigned to a
holder.

‘Blanks in holder’ Displays blanks that have been assigned to a holder.

‘Open jobs’ Displays all open jobs.

‘Blanks in magazine’ Displays blanks that have been assigned to a holder and
are located in the magazine.

(3) Information/notes:
Status line with information showing which actions are available to the operator.
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(4) Blanks and jobs:

Window with a list of the blanks and jobs. The window changes depending on which
window was selected under (2) blanks and holder management.

Tap on a list entry to process it.

See also section 10.9.2 ‘Milling’, section 10.9.3 ‘Cancelling jobs’, section 10.9.4
‘Removing blanks from a holder’ and section 10.9.5 ‘Removing holders from the
magazine’.

(5) Control bar:

Switches between the various pages and contains buttons for importing milling jobs,
switching over the control and exiting from the program.

Fome ‘Home’:
Tap the ‘Blanks’ button to switch to the ‘Blanks’ page (see above).

|

Milling st *Milling list':
Tap the ‘Milling list’ button to switch to the ‘Milling list’ page.

A DCS - Automation - V1.0.0.0 - o IEd

[ Please tab on an order to select that order ]

o Uberwurf steg uk1 Ul Please tap on a slotto insert or release teeth!
N1 (—/ E:E ar:?‘}:i?;:se:nez:;:r:msa 1 Charge: 00002 @ ’ i SRR g
e ([
ow 5
Release ot
3
(A) (C) s
(D) 4
5
6
| %,
Tramferhr ( 7
{ e = © s 2] & ]
Home. Milling list Production Import teeth Settings. ‘Show Control Bxt
Field (A)
‘Move’ Enables the shifting of the selected job in the job list (C).
The position in the list corresponds to the priority of the job.
‘Release’ Enables the removal or cancellation of jobs (see section
10.9.3 ‘Cancelling jobs’).
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Field (B)
‘Transfer for Transfers the milling list to production for milling.
manufacture’
Field (C)
‘Orders’ View of all available jobs. The respective entry must be

tapped to select it.

Buttons in Field (D)

‘Magazin’ View of the holders that are assigned to a certain position
in the magazine.

Jobs can be edited on the ‘Orders’ page. It is possible to arrange jobs in order of
priority, to deactivate them or to cancel them.

The milling jobs are displayed in the list field (C). Using the ‘Move’ and ‘Release’
buttons (A) you can change the position of the jobs or remove them. To cancel jobs,
see also section 10.9.3 ‘Cancelling jobs’. Jobs further up in the list (C) are milled first,
jobs lower down later.

Field (D) shows the holders that are in the magazine.

Each holder and thus each blank in the magazine has its own jobs. You can compile
and mill the milling list from the jobs of the blanks located in the magazine. Tap one of
the entries in the list (D). The magazine has a total of 7 positions. The number of the
entry in the list (D) corresponds to the position in the magazine.

The ‘Transfer to production’ button transfers the job list to the production (see section
10.9.2 ‘Milling’ regarding this).
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L&
Production ‘Production’:
Tap the ‘Production’ button to switch to the ‘Production’ page.
A DCS - Automation - V1.0.0.0 - o IEH
[ Please tab on an order to select that order J
Machine Orders Control
Uberwurf steg uk1 ! Milling automatically
No. Fertig: 16:11 Duration: 00:60:01 g
1 ( e PP S ’ > w &
Automation Switch on Off

/AR

Move I & o
Homeposition Light Exhaust

Release

Pause Continue Stop

100% (B) s&!«

Al[ﬁj | I ()QJ |

Open Close Discharge
Transfer changes

(@) ||(Fene 1032514 111 Duston o500 )Il@
C T3 =3
Field (A):
‘Switch on’ Loads the first job and starts the milling process.
‘Switch off’ Stops the automatic mode.
Field (B):

‘Home position’ Drives the axes to the safe start position. The start position
must be driven to before the magazine can be opened and
the holders placed inside it can be read.

‘Light’ Switches the light on or off.

‘Exhaust’ Starts/stops the external vaccum.

‘Pause’ Interrupts the current milling process.

‘Continue’ Resumes the milling process at the point of the
interruption.

‘Stop’ Stops the current milling process.

‘Speed' Changes the feeding speed.

Field (C):
‘Open’ Opens the magazine. Holders can be removed or inserted.
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‘Close’ Closes the magazine and starts the reading of the holder
position in the magazine. See below.
‘Discharge’ Removes a holder from the pneumatic holder receptacle
and places it in the magazine.
‘Continue’ Resumes the milling process at the point of the
interruption.

The display in field (C) represents the positions in the magazine. The green circles
indicate the positions in the magazine to which a job is assigned (above) and whether
the holder has also actually been inserted into the magazine (below).

Milling is possible only if a both an upper and a lower green circle are displayed.

AL,

The inserted holders are read automatically on closing the magazine.

As soon as all holders are inserted and identified, the milling process can be started
with the ‘Start’ button in field (A).

See also section 10.9.2 ‘Milling’ for the reading of holders and milling with automation.

=
Imperttesth — ‘|mport’:

The Import button flashes as soon as milling jobs have been transferred from the CAM
to the DC5.

— Tap the button to start the import.

— Adialogue box is displayed in which you are requested to import the data:

DCS5 - Automation - V1.0.0.0 - o IEH

‘ Import of 1 teeth from CAM ]
0%

[ Execute Cancel ’

Tap the ‘Execute’ button to import the data.

Loaded blank data are shown on the ‘Blanks’ page. See also section 10.9.2 ‘Milling’
for the import of CAM data.
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;—d‘:?nll
o .
Seftings ‘Settings’:
Tap the ‘Settings’ button to switch to the ‘Settings’ page.
A DCS - Automation - V1.0.0.0 - o IEl
[ Common settings ]
Common @ e
Lfddss q .\‘-’/.
* (B)
(A) Deutsch English
’ Perform feedback automatically Yes ’ Take over all orders automatically to milling list Yes
’ Select alternatives by context menu Yes (C)
’ Use large blank symbols Yes (D)
’ Use large holder symbols Yes ( E)
Maintenance { No J
Sl =1°©¢ =3 Zz ERER
Field (A):
‘Common’ Displays the general settings.
‘Folders’ Displays the settings for the definition of the paths.
Field (B) — ‘General settings’:
‘Languages’ Language settings. At present German or English.
Field (C) — ‘General settings’
‘Performe feedback Switches automatic feedback signals on.
automatically’
‘Take over all orders Switches the ‘Take over all orders automatically to
automatically to milling list' | milling list’ option on.
‘Select alternatives by Switches the ‘Select alternatives by context menu’
context menu’ option on.
Field (D) — ‘General settings’:
‘Use large blank symbols’ Switches the display of large blank symbols on.
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‘Use large holder symbols’ Switches the display of large holder symbols on.

A DCS - Automation - V1.00.0 - - IEd
[ Folder settings ]
ﬁ C\DC5_Automation\DC5_Importy
Folders Q
e e ®
ﬁ CADC5_Automation\DC5_Exchange\

[

< NG
Import teeth Settings =

Field (F) — ‘Folder settings’

‘Folder import’

Path to the import folder of the automation module.

‘Folder export’

Path to the export folder.

‘Folder exchange’

Path to the exchange folder.

Tap the ‘Show Control’ bu

! EXit’:
Tap the ‘Exit’ button to exi

. ‘Show Control’:

tton to switch to the desktop.

t from the software.
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10.9.2 Milling

NOTE!

Do not delete jobs via the control software (see section 10.8 ‘Dental
milling system without automation’) when milling with automation!

Use exclusively the functions of the ‘Automation’ software module for the
cancellation of jobs.

Milling jobs transferred from the CAM to the milling machine are identified automatically
after setting up the software (see section 9.3 ‘Software installation’).

The ‘Import’ button flashes periodically as soon as nhew milling jobs arrive:
=4
Import teeth
Proceed as follows to import and mill milling jobs:

— Tap the ‘Import’ button to import the new milling jobs.
—  Confirm the import of the data in the import dialogue and tap the ‘Execute’ button:

DC5 - Automation - V1.0.0.0 - o IEH
‘ Import of 1 teeth from CAM ]
0%

‘ Execute Cancel ’

— The milling jobs are imported and displayed as blank symbols on the ‘Blanks’ page:
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& DCS - Automation - V1.0.00 - -IEX
[ Please tap on a blank to trigger an action J
Machine Blanks
F N =
DC5.1 f
Automati ;
= | /
Fil /
uhe S 7')/_/
Al blanks 20082013161910
PMMA 16 mm
-e= Charge 00002
-—— Recorded
Recorded blanks
oo
ALY
Offene Aufirage
i
Blanks in magazine
Az
o8 = vk H
(3 — g ] | O
Home Miling list- Proguction import tezth ‘Seffings ‘Show Control Exit

— Blanks that are not yet assigned to a holder are displayed in the display modes ‘All
blanks’ or ‘Blanks without holders’.

In the case of blanks that are already assigned to a holder, proceed by selecting the
appropriate display mode: ‘All blanks’ or ‘Blanks in holders’.

— Tap the blank that you wish to machine. The display switches automatically to the
‘Holder selection’ page:

& DCS - Automation - V1.0.0.0 - " IEH
[ Please tap on a holder to insert blank J
- Holders
Q ~ 1-10
e A
—_— A
Blank
. A
20082013161910
PMMATE mm ¥
00002 Holder No. 1 Holder No. 2 Holder No. 3 Holder No. 4 Holder No. 5
Holder No. 6 Holder No. 7 Holder No. 8 Holder No. 9 Holder No. 10 o
4
v An2:99
G55 = b a "
i = 9 — | ()
Home Milling list Production Import teeth Settings. ‘Show Control. Bat

The blank is displayed in the left-hand area of the program window.

The individual holders are displayed as symbols in the centre of the program window.
Holders that are already occupied can be identified by a graphic with the clamped
blank in the (light blue) field above the holder name.
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— Now tap the symbol of the holder in which you wish to clamp the blank (e.g. ‘Holder
No. 1):

Holder No. 1

If you wish to use a holder that is already occupied, you must first remove the blank
that is clamped in this holder (see section 10.9.5 ‘Removing holders from the
magazine’ for instructions).

Tap the ‘Back’ button if you wish to go back by one level.

— The blank is now assigned to a holder and the display switches automatically to a
view of the magazine with the seven available magazine positions:

A DCS - Automation - V1.0.0.0 - o IEl

[ Please tap on a slot to insert holder 1 ]

Back Slot 1 Slot 2 Slot 3 Slot 4 Slot 5 Slot 6 Slot 7

Holder 1
2008201316190
PMMA 16 mm

<none> <none> <none> <none> <none> <none> <none>

— = =
= o = E &
Home Millng ist Production Import teeth ‘Seffings Show Control 0

Occupied positions are marked by a graphic and the designation of the holder in the
text field <none>.

Here, too, you can of course use a position in the magazine that is already occupied
by another holder (see section 10.9.5 ‘Removing holders from magazine’). Tap the
‘Back’ button to go back by one level.

— Tap the position in the magazine into which you wish to insert the holder.

— The holder is now assigned to a position in the magazine and the display switches
automatically to the ‘Milling list’ page:
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DC5 - Automation - V1.0.0.0 S =

A
[ Please tab on an order to select that order ]

atine
o — Uberwurfsteg ukl g Please tap on a slotto insert or release teeth!
Duration: D0:60:01
1 ( Innoblanc Pure Peek 16mm TR
Holder ook Tomm Slot
o

\ Materisl: PMMA 16 mm Holder: 1 Slot: 1 Charge: 00002

i}
ES

@
2

@
e

©
g

- . ¥ o T b —
@
2

s e e

Transfer for
‘manufacture

4]
g

{ it = o e }

Home Milling list Production Import testh ‘Sclfings Show Contral

As already described in section 10.9.1 ‘Operating interface’, you can place jobs in the
processing list in order of their priority in this window. The position in the list
corresponds to the order in which the jobs are machined.

Jobs can be removed from the milling list or removed completely.

If you wish to process a job, first tap the corresponding entry in the jobs list. Selected
jobs have a blue background:

~=  Ubenwurf steg ukl - \
No. Duration: 00:50:01 (.
1 1 Innoblanc Pure Peek 16mm -
A, Material: PMMA 16 mm Holder: 1 Siot: 1 Change; 00002

— Tap the ‘Shift’ or ‘Release’ button respectively if you wish to move the job in the
milling list or if you wish to remove or cancel the job.

For cancellation see section 10.9.3 ‘Cancelling jobs'.

As described in section 10.9.1 ‘Operating interface’, you can add milling jobs of
holders or blanks to further magazine positions in the milling list in the ‘Magazine’
field.

— Tap the ‘Transfer for manufacture’ button if you have finished editing the milling list
and wish to mill the jobs:

The ‘Control’ display elements are now shown on the right-hand side of the program
window:
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Control

Milling automatically

> -

Switch on

!
e o
Homeposition Light Exhaust

Pause Continue Stop

100% &,

@. .-E'_'l‘-h

Open Close Discharge

At magazine position 1 a green circle symbolises that jobs exist for the holder in this
position:

Milling cannot take place yet, because the holder has not yet been inserted or read.

— Tap the ‘Start position’ button to place the spindle and gripper in a safe position in
which the magazine can be opened:

Homeposition

— Now tap the ‘Open’ button:

Cpen

The magazine drives forward and the cover opens automatically. If you have not
already done so, place the holder with the blank into the correct position in the
magazine (see section 9.4.5 ‘Loading the magazine (automation)’).

— Tap the ‘Close’ button. The gripper system first scans the individual magazine
positions with a light barrier. Subsequently, the magazine drives back and the cover is
automatically closed.
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Magazine positions in which a holder was found are now marked by a further green

circle:

L,

Tap the ‘Switch on’ button to start the processing of the milling jobs.

Cancellation of jobs

You can shift or cancel jobs at any time. To cancel jobs on the ‘Milling list’ page, proceed
as follows:

Switch to the ‘Milling list’ page.

First of all, in the job list (see section 10.9.1 ‘Operating interface’, ‘Milling list’ page,
list (D)), mark the job that you wish to edit and then tap the ‘Release’ button to

remove the job from the milling list:

Machine Orders

N Ubenwurf steg ukl 2
= (" Durstion: 00:60:01
: Innoblane Pure Peek 16mm N J
1 _ L) Material: PMMA 16 mm Holder: 1 Slot: 1 Charge; 00002 .

DCEA
Automation

Move

After you have tapped the ‘Release’ button, an input dialogue box appears:

DCS - Automation - V1.0.0.0 - o IEM|

Please choose one of the two alternatives

~

Order: Uberwurf steg uk1
(, Material: PMMA 16 mm Charge: 00002

\ Blank: Innoblanc Pure Peek 16mm

Delete order from list Cancel order Cancel

.

/

Tap the ‘Delete order from list’ button if you wish to process the job later, but not

cancel it.
Tap the ‘Cancel order’ button if the job is to be cancelled.
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10.9.4 Removing blanks from a holder
Proceed as follows to remove blanks from holders:

- Tap, for example, the ‘Blanks in holders’ button on the ‘Blanks’ page to display all
blanks that are already assigned to a holder:

3=

 Blanks in holder

— Now tap the symbol with the holder from which you wish to remove the blank. A
dialogue box opens:

DC5 - Automation - V1.0.0.0 = O

Please choose one of the two alternatives

N Blank 20082013161910

PMMA 16 mm
Charge 00002

Holder No. 1

Contains 1 teeth

Release from holder Insertinto magazine  Cancel

— Tap ‘Release from holder’ to remove the blank from the holder and release the holder
for use with a new blank.

Using the ‘Insert into magazine’ button you can also assign the holder to a position in
the magazine.

The blank is now displayed on the ‘Blanks’ page under ‘Blanks without holders’.

10.9.5 Removing holders from the magazine
Proceed as follows to remove holders from the magazine:

- Tap, for example, the ‘Holders in magazine’ button on the ‘Blanks’ page to display all
holders that are already assigned to a position in the magazine:

W1

— Now tap the symbol for the position in the magazine from which you wish to remove a
holder. A dialogue box opens:
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DC5 - Automation - V1.0.0.0 = O

Please choose one of the two alternatives

Blank 20082013161910

PMMA 16 mm
Charge 00002

Magazine 1.1 Holder 1

Contains 1 teeth

Add to milling list . Cancel

— Tap ‘Release from magazine’ to remove the holder from the magazine and release
the position in the magazine for another holder.

Using the ‘Add to milling list’ button you can add open jobs assigned to the holder or
the blank to the milling list.

The holder is now displayed on the ‘Blanks’ page under ‘Blanks in holders’.
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10.10 Manual mode

All axes in the DC5 Dental Milling System can also be moved in manual mode. This is
required, for example, for service purposes or for the adjustment of the DC5.

In manual mode there is a danger of the spindle or the gripper system colliding with other
components of the DC5 and damaging the machine.

The milling machine can only be operated in manual mode after logging on and entering a
password.

In manual mode the operator takes full control of the machine. The operator is thus
responsible for all damage resulting from collisions and negligent operation.

NOTE!

In manual mode the operator takes full control of the machine.

The machine operator is solely responsible for damage due to collisions
and negligent operation.

Dental Concept Systems accepts no liability whatsoever for damage
occurring during manual operation!

In order to operate the DC5 in manual mode, you must first log on. See section 9.5.1
‘Milling test cubes’ for details.

— Tap the ‘Manual mode’ button:

J:b Handbetrieb
A

A dialogue box opens, informing you of the consequences of incorrect operation of
the milling machine in manual mode:

Caution, you are about to change to manual drive !
While this mode is active, you easily can damage your machine. In this mode you
are responsible for tooken actions. Damages can occure, if you are not really sure

about your actions here in.

Are you REALLY SURE that you want to continue?
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Tap the ‘Yes’ button to open the dialogue box for manual operation:

NOTE!

Only tap the ‘Yes’ button if you are fully aware of the consequences
of incorrect operation in manual mode.

Collisions can result in serious damage to the mach ine!

=) ManualDrive - o IEN
Override
o iR} 7

0 25 50 75 100 125 150

S AT ]k e e
® (©) |[Sma (B =t
ool BRCIE 4L 2L 2

Manual Op. (F) (G) (H)

RS RA
R[S

(l) Abort (J) Measuring complete (K) Testcube

(A) Override:

Changes the speed with which the axes are moved. Tap the slider of the slide control
and keep it pressed. Now move the slider to the left or right. The value 100
corresponds to the preset speed. Lower values correspond to a slower speed, higher
values to a faster speed.

(B) Translations in X and Y direction:

Tap the buttons to move the spindle to the left, to the right, forwards or backwards.
The arrows on the buttons show the direction in which the spindle is moved.

(C) Translation in Z direction / spindle up and dow  n:

Tap these buttons to move the spindle upwards or downwards.

(D) Step by step / Continuous movement mode:

The axes can be moved continuously or step by step.

In the ‘continuous’ mode the movement continues as long as the button is pressed.
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In the step by step mode the movement takes place only once, by precisely the set
step size, when the button is tapped. A further step is only executed when the button
is tapped again. Available step sizes (in mm): 0.01, 0.1, 1.00 and 10.00.

(E) Rotations around the A and B axes:

Tap these buttons to rotate the holder in the A or B direction.
(F) Magazine forwards/backwards (optional):

This option is only available in systems with automation.

Tap one of the buttons to move the magazine towards the front or towards the rear.
The opening or closing of the magazine takes place automatically and synchronously
with the movement of the magazine.

(G) Gripper up and down (optional):

This option is only available in systems with automation. Tap one of the buttons to
move the gripper upwards or downwards.

(H) Open and close gripper (optional):

This option is only available in systems with automation. Tap one of the buttons to
open or close the gripper.

() Abort:
Close dialogue.
(J) Measurement complete:
Starts the calibration process.
(K) Testcubes:

Starts the process of milling testcubes.

NOTE!

The buttons (F) — (H) are available after the user has logged in (password
needed).

The usage of these buttons is provided for authorized service personnel
of Dental Concept Systems GmbH.
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11 Fault finding

NOTE!

Inform Dental Concept Systems GmbH immediately in case of
malfunctions (for service address see section 11.1 ‘Service address’).

Disconnect the machine from the power supply.

Only authorised technical personnel may rectify the malfunction and if
necessary open the machine!

A CAUTION

Troubleshooting may only be carried out by authorised technical
personnel.

A DANGER

Fatal or serious injuries due to electric shock!

Disconnect the machine from the power supply before opening it.
Unplug the mains plug.

AWARNING

Danger due to whipping of hosepipes,

danger due to parts being flung and
danger due to the escape of compressed air!
Serious injuries possible.

Disconnect the machine from the compressed air supply!
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AWARNING

Danger due to moving machine parts when the machine is running!

There is the danger of severe crushing and other injuries if the milling
machine is operated with the front cover open.

Work may only be carried out by authorised technical personnel.

AWARNING

Danger due to exposed electrical connections!

There is a danger of fatal and serious injuries due to electric shock.

Troubleshooting and repairs may only be carried out by authorised
technical personnel.

Work is to be carried out only when the power supply is interrupted!

11.1 Service address

Inform Dental Concept Systems GmbH of any malfunctions:

Dental Concept Systems GmbH
Buchbrunnenweg 26

D- 89081 Ulm

Germany

Phone: +49 (0)731 — 9 642 603 - 0
Fax: +49 (0)731 — 9 642 603 — 17

info@dental-concept-systems.com

11.2 Troubleshooting

NOTE!

In case of malfunctions, first check all fundamental prerequisites for the
operation of the DC5 before taking any further action.
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Malfunction / error
message

Possible cause(s)

Is power being supplied?

Switch on the main switch.
Check the mains plug for tightness.
Plug in the mains plug.

Is the compressed air

supply correctly connected?

Connect the compressed air supply correctly.
See section 9.2.2 ‘Pneumatic connection’.

Is the operating pressure
sufficient?

Check the operating pressure.
See section 9.2.2 ‘Pneumatic connection’.

Possible malfunctions and sources of error during operation:

Malfunction / error
message

Possible cause(s)

Remedial action

ON|OFF button does
not react

Main switch is switched off.

Switch on the main switch.

‘Reference’ dialogue
box does not appear

Insufficient pneumatic
pressure.

Front door not closed.
Drain tub not closed.

‘Enable’ button not pressed.

Check the pressure.
Close the front door.
Close the drain tub.
Press the ‘Enable’ button.

Status and error
display:

‘Short-
circuit/overcurrent in
motor phases or earth
fault in the output stage

Crackling noises
audible

Undefined status in one or
more axes (note the Node
ID in the status and error
display)

Exit from the control software.
Switch the machine off.

Tilt both rotary axes (A and B)
a little.

Switch the machine on.
Start the control software.

Status and error
display:
Contouring error

Proceed as described above
for ‘Short-circuit/overcurrent
in motor phases or earth fault
in the output stage’.

If the error persists:

Contact Dental Concept
Systems.

Tool defective

Tool breakage or excessive
wear

See section 11.2.1 ‘Tool
defective’.
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Malfunction / error
message

Possible cause(s)

Remedial action

Coolant active

Too little cooling lubricant.
Control valves closed.
Filter/filter mats clogged.

Top up the cooling lubricant.
Open control valves.

Replace filter cartridges and
mats.

See section 11.2.2 ‘Coolant
must flow’.

Milling process does
not start

‘Enable’ button not pressed.

Press the ‘Enable’ button.

No tub

Tub not closed.

Metal flag on the tub does
not trigger the proximity
switch.

Close the tub.

Clean the metal flag and
proximity switch.

Bend metal flag slightly
downwards.

See section 11.2.3 ‘No tub’.

Milling machine stops
during milling

Limit angles for A and B
axes exceeded.

Adjust limit values in CAM
software.

A: min. -30°; max. +30°
B: min. -30°; max. +30°

No progress bar

Cyclic block line missing
from NC file

CAM —insert cyclic block line:

P2000=#StepPercent
P2001=#GlobalPercent

Blank cannot be
clamped

Holder receptacle dirty

Clean the holder receptacle.

Integrated extraction

‘Filter full’ LED lights
up.

module does not start.

Signal

Suction power malfunction
or

filter exchange

The extraction module does
not switch on if a suction
power malfunction has
occurred with a duration of 60
sec or 2 x 30 sec.

Exchange the filter.
Remove the blockage.

See section 5.3 ‘Extraction
(optional)’ and section 12.2.3
‘Replacing the filter of the
integrated extraction module’.
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Malfunction / error
message

Possible cause(s)

Remedial action

Automation

Pneumatic lock of the

holder does not close.

Insufficient pneumatic
pressure.

Holder dirty.

Adjust the pressure.
Clean the holder.

Holders in magazine
are not read in.

Gripper bent.

Light barrier wrongly
adjusted.

Contact Dental Concept
Systems.

Holder in gripper

Undefined status.

If necessary, remove the
holder with the blank from the
gripper by manual operation.

Press the reset button.

‘Tool defective’

Tools are subjected to strong stresses during milling and thus to normal wear

(consumable material).

For this reason tools must be renewed regularly. The service life depends on various
factors such as material, feeding speed, feeding depth, rotary speed of the spindle and

also the milling strategy.

Occasionally the tool may break during milling. Breakage and normal wear of the tool lead
to a change in its length. The control software measures the length of a tool before and
after each milling step. The measurement results are compared with stored limit values. In
this way excessive wear or a tool breakage can be reliably identified. If the control
software detects an impermissible change in length, then the tool is marked as defective
and is no longer used.

— The milling process is interrupted.

— The lighting in the machining compartment lights up red.
— The ‘Tool details’ field is coloured red.

Proceed as follows to rectify the fault:

— Tap the ‘Tool details’ field.

Tool Details

— The ‘Tool Details’ dialogue box is displayed:
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O Tool Details - - IEl

Tool 17

Description PMMA_WAX
Footage 5570339
Max.Footage 600000

Tocling Depth 21

Tooi Diameter 201

Detcte —

Details Con(inue Select

OO
OO

Tool No. . Sister Tool

e Diameter 3
Dcisrs Tool Bufortie Description PMMA_ WAX i

Tool Diameter 101 Defective ™

Declare Tool OK

Quit

This dialogue box shows all the tools that are used for the machining of the job.

Tools for which an excessively large change in length has been measured are
marked by a red field in the ‘Continue’ column.

— Open the front door and exchange the defective tool.

— Tap the button in the ‘Select’ column in the list entry for the defective tool. The button
is labelled with the letter ‘T" followed by the tool number (e.g. ‘T7’ for the tool in
position 7)

— Now tap the ‘Mark tool as OK’ button at the left.

— Tap the ‘Exit’ button. The dialog box closes.

—  Close the front door.

— Press the ‘Enable’ button on the front side of the DC5.

— Now tap the ‘Start’ switch or press the ‘Start|Pause’ button on the front side of the
DC5.

The milling process is resumed.

Using the CAM software you can define so-called sister or spare tools. These tools have
the same geometry. If sister tools have been defined, these are automatically used by the
control software after detection of a change in length.

The job is automatically resumed using the sister tool. An intervention is not necessary.
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HINWEIS!

Define sister tools if you mill overnight and the milling machine is not
supervised.

If a tool breaks it is automatically replaced by the sister tool and the
milling process resumes.

11.2.2 ‘Coolant should flow’

When milling and grinding with cooling lubricant the flow rate of the cooling lubricant is
continuously measured. If the flow rate falls below a critical value, the control software
stops the milling process in order to protect the material and tools against overheating and
to avoid damage.

In case the flow rate is too low, the milling process stops, the lighting in the machining
compartment turns red and a dialog box is opened in which the cooling lubricant circuit
can be restarted.

a Confirm - o IES

Coolant active

Abort

You must determine and rectify the cause of the insufficient flow rate before restarting the
cooling lubricant circuit with the ‘Coolant active’ button.

Check the following points:

—  Flow rate set too low:

The flow rate is adjusted by the control valves in the lower cabinet. The flow rate
should be set to a value of 2.3 - 2.5 I/min.

Solution:

Open the valves to increase the flow rate (see section 9.4.6 ‘Filling with cooling
lubricant’).

— Cooling lubricant amount:

If there is insufficient cooling lubricant in the tank, the tank will be pumped empty
before cooling lubricant runs back into the tank. The flow rate drops abruptly and falls
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below the critical limit value.
Solution:

Top up the cooling lubricant until the tank is well filled (see section 9.4.6 ‘Filling with
cooling lubricant’).

— Lines clogged:

If swarf gets into the lines and valves, it can clog them. PMMA in particular swells up
enormously when milling with cooling lubricant and clogs lines.

Solution:
Clean the cooling lubricant tank regularly and clean the milling machine.
In the event of a blockage the lines and valves must be cleaned and flushed through.

Use the filter mats offered by Dental Concept Systems (see section 2.4.4
‘Accessories’).

— Clogged filters:
If the filters are clogged the flow rate drops dramatically.
Solution:

Make sure that clogged filters are replaced in good time.

— Vacuum in the cooling lubricant circuit:

If there is too little cooling lubricant in the circuit and the tank is pumped empty, a
vacuum can be created in the cooling lubricant circuit.

Despite filling the tank with cooling lubricant, the flow rate does not increase to the
normal value in this case.

Solution:

Pull the lines off the pump and filters and then push them on again. The pressure and
flow rate return to normal.

11.2.3 ‘No tub’

In some cases the ‘No tub’ status display lights up red even though the drain tub is
correctly inserted and closed.

At the rear end of each drain tub is a metal flag. The position of the metal flag differs in the
two cooling lubricant circuits 1 and 2 (see section 9.4.6 ‘Filling with cooling lubricant’). Two
proximity switches are located at the rear of the tub drawer compartment. If the drain tub
is now closed, the metal flag at the rear of the drain tub triggers one of the two proximity
switches. Depending on which proximity switch is triggered, the drain tub inserted is for
cooling lubricant circuit 1 or 2.
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If the ‘No tub’ status display lights steadily red, the associated proximity switch has not
been triggered. There may be various reasons for this:

— The drain tub is not seated correctly on the slidin g rail in the drawer
compartment.

On the sliding rail is a lug into which the drain tub is hooked when inserted. If the lug
is bent too far downwards the drain tub cannot be inserted correctly and lies on top of
the lug. This increases the distance to the proximity switch and the switch is not
triggered.

Solution:

Bend the lug slightly upwards using a screwdriver or a similar tool.

OB

— Dirt on the metal flag and/or proximity switch

Cooling lubricant residues and dirt form a film on metal flags and proximity switches.
This film prevents the metal flags from triggering the respective proximity switch.

Solution:
Remove the drain tub from the drawer compartment and clean the metal flag.

Reach into drawer compartment and carefully clean the proximity switches with a
cloth. The proximity switch has a cylindrical shape. Wipe the top surface of the
cylinder with the cloth.

If the actions described above do not help, the metal flag must be bent downwards a

«DC 5 Dental Milling System» «Version 1.4» 181 of 210



SEDENTAL

Concepft Systems

Fault finding

little in order to reduce the distance to the proximity switch. Bend the metal flag
downwards with the utmost caution to avoid it breaking off. It may be necessary to
correct the position of the proximity switches. The proximity switches are fitted with an
external thread. Release the lock nut slightly and screw the respective proximity
switch upwards a little. Lightly tighten the lock nut again.
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12 Maintenance

The DC5 Dental Milling System is very easy to maintain. However, you should clean and
service the machine on a regular basis. Regular cleaning and maintenance prolong the
service life and the operational reliability of the system.

The maintenance of the DC5 should be carried out only by authorised technical
personnel. Have the DC5 Dental Milling System serviced regularly by Dental Concept
Systems.

NOTE!

Clean the DC5 Dental Milling System regularly in order to prolong its
service life and operational reliability.

Have the machine serviced regularly by Dental Concept Systems.

The DC5 contains components such as pneumatics hoses, seals or sight glasses made of
rubber or plastic that can be damaged by aggressive cleaning agents. Also, do not use
aggressive cleaning agents for the cleaning of painted components.

Observe the manufacturers’ instructions without fail!

NOTE!

Do not use any cleaning agents that attack plastics, rubber or paint!
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A CAUTION

Have the machine serviced once per year by authorised technical
personnel from Dental Concept Systems.

Inform Dental Concept Systems immediately if you notice defective
electrical cables or connections.

Defective cables must be replaced immediately!

AWARNING

Uncontrolled start-up of the machine!

There is a danger of serious injuries and being crushed.

AWARNING

Danger due to pneumatic energy!

There is a danger of serious injuries and being crushed.

— Have all maintenance work carried out on time and carefully.

—  Only carry out maintenance work that is described in this operating manual. Other
maintenance work may be carried out exclusively by

Dental Concept Systems GmbH
Buchbrunnenweg 26

D- 89081 Ulm

Germany

Phone: +49 (0)731 - 9 642 603 - 0
Fax: +49 (0)731 -9 642 603 - 17
info@dental-concept-systems.com

«DC 5 Dental Milling System» «Version 1.4» 184 of 210



SEDENTAL

Concepft Systems

Maintenance

— Always switch the compressed air supply and the MAIN SWITCH off before
commencing with maintenance work if no energy supply is required for this
maintenance work. Check the pressure gauge to make sure that there is no longer
any pressure.

Secure the MAIN SWITCH against being inadvertently switched on.

— Exercise particular caution when carrying out maintenance work that requires an
energy supply with dismounted and/or inactive protective devices.

— Secure the installation area of DC5 against access by third parties during all
maintenance work. This applies in particular if you have to leave the installation area
for a short or longer period.

— Remove safety devices only if this is unavoidable for the respective maintenance
work.

—  After completion of the maintenance work, install all safety devices properly and
check that they are fully functional.
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12.1 Inspection and maintenance plan

Have the DC5 Dental Milling System serviced once per year by authorised technical
personnel from Dental Concept Systems GmbH.

Carry out the maintenance work described in this operating manual on a regular basis.

A CAUTION

The DC5 Dental Milling System may be serviced exclusively by
authorised technical personnel from Dental Concept Systems GmbH.

Inspection interval: annually.
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Regular maintenance work

Cleanliness

Make sure that the machining compartment is always clean. Swarf and dust also settle on
holder receptacles, tool magazines and other components and can lead to malfunctions
(see section 11.2 ‘Troubleshooting’).

Therefore cleanse the machining compartment of coarse milling swarf several times a day
if possible — in particular in the case of high frequency of use of the machine.

Above all, you should briefly clean the machining compartment when changing from dry to
wet milling or from wet to dry milling.

NOTE!

Do not switch the extraction system on if the machining compartment is
still very wet!

Do not switch the extraction system and either of the cooling lubricant
circuits on at the same time!

Proceed as follows:

Dry milling:

Open the front door to the machining compartment.

Tap the ‘Extraction’ button on the ‘Status’ page of the control software to start the
extraction system.

ﬁ Exhaust
Brush swarf and dust into the drain tub with the extraction running.

In particular, clean the holder receptacle and tool magazine (remove the tool
magazine if necessary. See section 9.4.2 ‘Loading the tool magazines’).

Wet milling:

Position the spindle centrally over the drain tub if necessary using the ‘Manual mode’
button and switch on the respective cooling lubricant circuit with the ‘Coolant (1)’ or
‘Coolant (2)’ button. Brush coarse swarf into the drain tub with the coolant running. If
necessary you can also move the spindle with the outlet nozzles over the holder or
holder receptacle and rinse off milling swarf in this way.

Subsequently, mop up any surplus cooling lubricant with a moist cloth.
Rinse loose parts (e.g. clamping ring holder) under running water and subsequently
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dry them with a clean cloth.

— Remove the drain tub and dispose of coarse dirt from the filter mat and drain tub.
Rinse the filter mat and drain tub under running water and subsequently dry the tub
with a clean cloth.

12.2.2 Cleaning the collet chuck

During operation, so-called sealing air flows through the spindle and collet chuck. This
prevents the fine dust that results in particular when milling zircon from collecting in the
spindle and collet chuck.

You should clean the collet chuck regularly, in particular when zircon is frequently milled.
For this purpose a cleaning set consisting of spanners to loosen the collet chuck and
brushes for cleaning the collet chuck and collet chuck holder are included with the DC5
Dental Milling System.

You must remove the collet chuck from its holder in order to clean it with brush provided
with the cleaning set.

Proceed as follows:

— Press and hold the button for opening the collet chuck and remove any tool that may
be clamped in the chuck.

— Now insert the tool for releasing the collet chuck into the receptacle as far as the stop.
Keep the button for opening the collet chuck pressed while doing this.
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— Release the button to close the collet chuck.

— Now place the spanner provided with the cleaning set into the recess intended for it
above the collet chuck:

— Hold the spindle in position with the wrench and carefully unscrew the collet chuck
using the collet chuck release tool.

—  Clean the collet chuck carefully.
—  Carefully clean out the collet chuck with the brush provided with the cleaning set:
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Proceed in the reverse order to refit the collet chuck.

NOTE!

Overtightening will destroy the collet chuck and the collet chuck holder!

Only ever tighten the collet chuck handtight!

— Tighten the collet chuck only barely handtight using the tool provided!
When doing this, hold the spindle still with the spanner provided as described above.

— Finally, insert a tool to check the function of the collet chuck.

To do this, press and hold the button for opening the collet chuck and carefully insert
the tool up to the stop ring:
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12.2.3 Changing the filter of the integrated extrac  tion module

If your machine is equipped with an integrated extraction module, you must exchange the
filter bag regularly in order to maintain the suction power.

NOTE!

Check regularly whether the filter bag in the integrated extraction module
need to be exchanged.

Also, observe the instructions in the operating manual for the V7000
extraction module from Zubler Geratebau GmbH!

If a filter exchange should be necessary, the ‘Filter change’ LED on the control panel of
the extraction module lights up (see section 5.3 ‘Extraction’).

o |l
In case of a suction malfunction lasting 60 sec or 2 x 30 sec, the extraction module no
longer switches on in order to avoid an overload.
Proceed as follows to exchange the filter:
— Open the door of the lower cabinet:
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— Flip up the silver lock on the flap on the front side and turn it by 180° so that you can
see the underside of the lock:

Hinge the flap down and pull out the filter cage together with the filter:

A
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— Open the catches on the filter cage, open the flap on the cage and remove the full
filter bag:

— Now insert a new filter:
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— Close the filter cage and put it back into the extraction module.

— Close the flap on the front side of the extraction module and turn the silver lock by
180° back into the initial position in order to lock the flap:

12.2.4 Cooling lubricant

Always make sure that there is sufficient cooling lubricant in the tanks.

NOTE!

Use only the original cooling lubricants from Dental Concept Systems.

If you use concentrate and not a ready-to-use mixture, dilute the
concentrate with distilled water observing the specified mixing ratio!

The filter cartridges must be exchanged and the cooling lubricant tanks cleaned at regular
intervals.
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Cleaning the cooling lubricant tank:

—  Pull the locking knob upward and pull the slide with the cooling lubricant tanks
forwards:
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— Pull the pipes out of the quick-release couplings on the pump and disconnect the
screw connector for the supply of power:

—  Lift the pump off the tank together with the cover.
— You can now lift the tank out of the slide.
—  Carefully pour the cooling lubricant into a container and remove the step insert.

— Clean and rinse the step insert and the tank and subsequently place the step insert
into the tank again.

To reassemble, proceed in the reverse order and fill the collected cooling lubricant
into the tank again.

Fill the tank with cooling lubricant, proceeding as described in section 9.4.6 ‘Filling
with cooling lubricant’.

Exchanging the filter cartridges:

In order to clean the filter cartridges of the cooling lubricant circuits, proceed as follows:
— Open the rear door of the lower cabinet using the square key provided.

Ses
2 ¥
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The filters are now freely accessible.

Guide the plastic wrench provided over the filter cartridge housing from underneath.

Make sure that the wrench comes to rest with its pins over the protuberances of the
transparent filter housing:
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— Now turn the wrench in the clockwise direction to loosen the transparent filter
housing. After loosening the filter housing you can unscrew it by hand and carefully
remove it in a downward direction.

— Remove the dirty cartridge and insert a new cartridge:

— Make sure when inserting the cartridge that the cartridge is placed precisely on the
spigot at the base of transparent filter housing:
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— Now place the transparent filter housing onto the thread of the filter from underneath,
holding the filter housing as straight as possible.

Make sure that the cartridge is positioned precisely over the spigot in the blue filter
head and carefully tighten the transparent filter housing with the hand.

— Now tighten the transparent filter housing firmly in an anticlockwise direction using the
plastic wrench.

12.2.5 Lubricating the axes
The axes of the DC5 Dental Milling System must be lubricated regularly.

NOTE!

Use only lubricating grease from Dental Concept Systems!

A high-pressure grease gun is available as an accessory.

Grease the axes once per year.

The axes have an easily accessible grease nipple. Apply the high-pressure grease gun,
which is available as an accessory, to the nipple and press a little grease into the line.

The milling machine need not be dismantled for the lubrication.

«DC 5 Dental Milling System» «Version 1.4» 199 of 210



SEDENTAL

Concepft Systems

Maintenance

12.3 Spare parts, wearing parts and consumables

NOTE!

Use exclusively original spare parts and accessories from Dental Concept
Systems!

Spare parts, wearing parts and consumables can be obtained from:

Dental Concept Systems GmbH
Buchbrunnenweg 26

D- 89081 Ulm

Germany

Phone: +49 (0)731 - 9 642 603 - 0
Fax: +49 (0)731 -9 642 603 — 17

info@dental-concept-systems.com
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13 Repairs

With the exception of replacing the spindle, repair work may only be carried out by
authorised technical personnel from Dental Concept Systems.

The replacement of the spindle may only be carried out by personnel who have been
specially trained for this work by Dental Concept Systems.

A CAUTION

The DC5 Dental Milling System may be repaired exclusively by
authorised technical personnel from Dental Concept Systems GmbH.

The spindle may only be replaced by specially trained personnel!

AWARNING

Danger when opening the machine housing!

There is a danger of fatal and very serious injuries due to electric shock.
Do not open the machine housing!

Repair work may only be carried out by authorised technical personnel
from Dental Concept Systems!

AWARNING

Uncontrolled start-up of the machine!

There is a danger of serious injuries and being crushed.

AWARNING

Danger due to pneumatic energy!

There is a danger of serious injuries and being crushed.
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—  Always switch off the compressed air supply and the MAIN SWITCH before
commencing with the replacement of the spindle and unplug the mains plug. Check
the pressure gauge to make sure that there is no longer any pressure.

— Open the front cover

— In systems with automation, loosen the screw between the gripper system and the
spindle:

— Push the gripper system to the left. You now have free access to the screws on the
left-hand side of the spindle cover:
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— Undo the screws on the left and right-hand sides of the spindle cover. Use a hex key
to undo the screws:

—  Now carefully lift off the spindle cover. First pull the housing downwards and then tilt it
forwards out of the machining compartment:
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— Now undo the screws on the right-hand side of the spindle cooler using a hex key.
The spindle cooler also serves as a holder for the spindle:

— Now undo the screws (1) and (2) on the plate with the proximity switch above the
spindle and carefully pull out the plate.
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— Pull all the pipes out of the quick-release couplings on the spindle. The pipes are
coloured coded in order to avoid mistakes when inserting them again.

— Undo the screw connector of the control cable above the spindle and pull it off.

Do not undo the control cable on the spindle!

— You can now carefully pull the spindle out of the cooler in an upward direction.

— Now insert the new spindle from above into the cooler and push it down into the
cooler as far as the stop.

— Tighten the hex socket head screws on the cooler step by step and firmly handtight.
— Attach the plate with the proximity switch again using the screws (1) and (2).
— Connect the control cable and tighten the screw fastener handtight.

— Insert all pipes into the quick-release couplings again, observing the colour coding of
the pipes:
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— Now mount the cover of the spindle and the gripper system.

— Following the assembly, check the tool positions and measuring position and carry
out a calibration of the milling machine (see section 9.5. ‘Calibration’).

«DC 5 Dental Milling System» «Version 1.4» 206 of 210



SEDENTAL

Concepft Systems

Dismantling and disposal

14 Dismantling and disposal

NOTE!

The DC5 Dental Milling System may only be disposed of by authorised
technical personnel!

Comply with applicable guidelines for the protection of the environment
when disposing of the machine.

Cooling lubricants must not be poured down the drain; they must be
disposed of as special waste.

A CAUTION

The dismantling and disposal of the DC5 may only be carried out by
authorised technical personnel.

A DANGER

Fatal or serious injuries due to electric shock!

Disconnect the machine from the electricity supply before commencing
with dismantling.

A DANGER

Danger due to whipping of hosepipes,

danger due to parts being flung and
danger due to the escape of compressed air!
Serious personal injuries possible.

Disconnect the machine from the compressed air supply!
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A DANGER

Fatal or serious injuries due to electric shock!

Disconnect the machine from the electricity supply before commencing
with dismantling.

A CAUTION

Poor stability of the machine!

Impact and crushing hazards are possible if the DCS5 is not stable.

Serious injuries and crushing are possible if the DC5 Dental Milling
System falls over.

Make sure that
- the stability of the system is ensured.

14.1 Final shutdown

A CAUTION

Risk of crushing, knocking and cutting fingers and hands due to moving
parts.

Before disposal of the machine, remove the mains plug and the IEC
socket so that unauthorised persons cannot put the machine into
operation again.

14.2 Dismantling

(1) Empty the cooling lubricant circuits if applicable and dispose of the cooling lubricants
properly.

(2) Remove the filter bags from the extraction module if applicable and dispose of them
properly.

(3) Dismantle all attachments and recycle them or dispose of them properly.
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14.3 Disposal

NOTE!

The DC5 Dental Milling System does not contain any hazardous
materials. The individual components must be disposed of properly by the
user.

— In Germany, dispose of electrical and electronic devices in accordance with the
Electrical and Electronic Device Law (ElektroG).

— OQOutside Germany, dispose of electrical and electronic devices according to national
laws.

— Dispose of seals as special waste.
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15 Supplier documentation
15.1 Spindle
See appendix: original operating manual for the spindle, IBAG.

15.2 V7000 extraction module (optional)

See appendix: original operating manual for the V7000 extraction system, Zubler-
Geréatebau.

15.3 Cooling lubricant pumps

See appendix: original operating manual for the pump, Speck.
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