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Introduction

1 Introduction

With the Servo Control System SKS-4.1 /4.2 /4.3 you purchased a complete control unit, which we have developed
according to the latest state of the art.

The Servo Control System SKS-4.1 /4.2 / 4.3 offers universal application to control of servo drives and convinces with
the following benefits:

¢ Rotaryand linear movements with superb repeatability

e Precise, individual control of torque and rotary speed

¢ Abilityto combine complexrotary and linear movements

¢ Controls can be configured and programmed individually

e Controls with in-built torque threshold monitoring

e User-friendly touch screen controls

¢ Dependable and safe, since control with integrated safety technology (Emergency STOP and safety door)
o Meets protection class IP32

¢ Independent and flexible since universally applicable to almost all injection moulding machines (MM).

e LED lights for indicating operation states/conditions

11 General information

This manual describes the installation and commissioning of the Servo Control System SKS-4.1/4.2/4.3. The
manual includes technical data as well as information intended for programming, use and maintenance.

Please read this instruction manual carefully before using the Servo Control System .
Keep the instructions in a safe place for use at a later date.

In the case of relocation of Servo Control System this instruction manual, along with the Servo Control System
must be handed over to the new operator.

For a change of location of the Servo Control System to a non-European region, the respective national safety
regulations of the destination country must be observed!

Please contact the manufacturer if cases of a relocation to a non-European region Servomold GmbH & Co.KG.

The knowledge and technically sound implementation of the information included here are crucial for the correct
preparation and safety during handling, maintenance, and the repair of Servo Control System.

Only use the Servo Control System when all of the safety rules and handling of the Servo Control System have been
fully understood. If you would like any further information, then please contact Servomold GmbH & Co.KG, or the
manufacturer. Servomold GmbH & Co.KG.

Commissioning Instructions  Version 6.0.0
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In the instruction manual, the following various coloured instructions are used for explaining facilities and features as
well as for prompting an action:

This notice provides explanations
about equipment and functions of the
senvo complete contraller as well for
disploys on the touchscreen.

This notice prompts you to hit o ! —
button in the control field or on the

touchscreen or to enter a value

1.2 Liability exclusion

The compliance with the operating instructions is a prerequisite for the safe operation of the Servo Control System
SKS-4.1/4.2 /4.3 and for achieving the specified product and performance characteristics Servomold GmbH &
Co.KG s notliable for person injury, property damages or financial loss that arise from non-compliance with the
operating instructions. The warranties for defects is in such cases excluded.
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Safety

2 Safety

The Servo Control System SKS-4.1/4.2 /4.3 has been designed and built safely by us and also left the plantin a safe
and proper condition. It has protection class IP32 and meets the requirements of the Low-voltage directive
2006/95/EG as well as the 2004/108/EG directive dated 12/15/2004 (EMV guideline)

To maintain this condition and to ensure safe operation, the user must follow the instructions and warnings
contained in this manual and in the safety instructions.

Since the observance of safetyis outside our sphere of influence, we can not be held liable for damages resulting
from failure to comply with one or more of these rules.

The list of safety regulations can not be complete (mechanical and foreign regulations). Not-mentioning or listing
these rules does not mean that they have no validity.

Commissioning, maintenance and repair work may only be performed by persons which are recognized as
professionals, within the meaning of the provisions - VDE regulations, equipment safety law, accident prevention
regulations of the trade associations, efc..

21 Step-by-step safety instructions

In these operating instructions the warnings and notices are characterized by a symbol with SIGNAL WORD!
The warnings and instructions are in bold and highlighted by a border.

The warnings are graded hierarchically and are designed according to the SAFE method. The acronym SAFE stands
for four principles:

o S severity of the hazard (SIGNAL WORD!)
e Atype and source of hazard
e Fconsequences when disregarding the hazard

o E Advert (Measures to avoid hazard)

The key word DANGER is used on w arnings of an imminent danger.
The immediate consequences are death or severe injuries (personal injury).

¢ Note the w arnings and safety instructions!

The key word WARNING is used on w arnings of a possible danger.
WARNING! The immediate consequences can be death or severe injuries (personal

injury).

¢ Note the warnings and safety instructions!

The key word CAUTION is used on w arnings of a possible danger.

! CAUTION! The consequences can be minor or slight injuries (personal injury).

¢ Note the warnings and safety instructions!

The key word NOTICE is used on w arnings of property damages.

@ NOTICE! The possible consequences of failure to comply can be damages e.g. on the
machine or material or environmental damage (damage to property).

¢ Note the warnings and safety instructions!

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3
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The key word INFO refers to information about the operation, programming and operation of
INFO the equipment
This information helps to avoid errors and provides tips on using the device.

¢ Heed the information notices for operation, programming and handling of the device.

2.2 Intended use

The Servo Control System SKS-4.1 /4.2 /4.3 has been designed and built to control servo drives from the
manufacturer Servomold GmbH & Co.KG. Should drives from third party companies be used, then priorly contact
Servomold GmbH & Co.KG.

Apart from the functional test during assembly or reassembly (special operating mode process monitoring), the servo
drives controlled by Servo Control System may only used within the protection zone of a machine.

If the special operating mode "process monitoring” is set by the commissioning personnel, then the special safety
instructions&ply. Please note the safetyinstructions in chapter Safety/ authorized operator / commissioning
personnel.

Improper use:
e The Servo Control System SKS-4.1 /4.2 /4.3 maynotbe used in explosion hazardous areas.

e The Servo Control System SKS-4.1 /4.2 /4.3 may not be used outside the machines protective zone, except for
function testing during installation or re-installation (special operating mode process monitoring)!

Danger from misuse of the Device (Servo Control System)

WARNING! Consequences of improper use may include severe injury, property or
environmental damage.

e Only use the Device (Servo Control System) for the indicated proper use, in particular w ithin the specified limits!
e Observe the maintenance instructions and use only original spare parts from Servomold GmbH & Co.KG!

e The operator is exclusively liable for damages to the Device (Servo Control System) if they occurred due to improper
use!

The Servo Control System SKS-4.1/4.2 /4.3 has been designed and built by us safely.

Danger arising from modifications or retrofitting

@ NOTE! The possible consequences can be property damages or environmental
damages.

¢ Do not perform any unauthorised modifications or retrofits on the Device (Servo Control System) !

¢ Do not retrofit with unauthorised parts or operating materials from other manufacturers w ithout prior consultation w ith
Servomold GmbH & Co.KG!

* Modifications or retrofitting w ithout prior w ritten consent from Servomold GmbH & Co.KG wi ill lead to loss of any w arranty!

The Servo Control System SKS-4.1/4.2 /4.3 requires litle maintenance, but is not maintenance free.

Maintenance

@ NOTICE! The consequences of irregular maintenance can cause property damages to
the machine and loss of production.

e Follow the maintenance instructions!

Commissioning Instructions  Version 6.0.0
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2.3 General description of the device

This chapter contains information about the safety devices of the Servo Control System SKS-4.1/4.2/4.3.

2.3.1 Residual risks

The Servo Control System SKS-4.1/4.2 /4.3 has been designed and built according to the basic safety requirements
of the EC Machinery Directive.

There are residual risks

WARNING! Consequences of misuse or faulty operation can be severe injuries as well as
property and environmental damages.

e Read and adhere to these operating instructions!
e Only sufficiently qualified, know ledgeable persons might w ork on or w ith the Device (Servo Control System)!

¢ Note the warnings and safety instructions!

Danger from misuse of the Device (Servo Control System)

WARNING! Consequences of improper use may include severe injury, property or
environmental damage.

Only use the Device (Servo Control System) for the indicated proper use, in particular w ithin the specified limits!

Observe the maintenance instructions and use only original spare parts from Servomold GmbH & Co.KG!

The operator is exclusively liable for damages to the Device (Servo Control System) if they occurred due to improper
use!

2.3.2 Safety devices

The Servo Control System SKS-4.1/4.2 /4.3 is equipped with safety devices that allow the safe set-up, operation and
maintenance of the device. This includes:

e Apower disconnect device (power switch)
e Housing
e An emergency stop device (safety relay)

e Warning signs

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3
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(signal via 24-pole
interface connector)

Fig. 1 Safety devices on the Device (Servo Control System)

Electrical and mechanical hazards

' WARNING! Electric current or mechanical movements can Kill or seriously injure.
o

e The Device (Servo Control System) may only be operated w ith the housing closed!

2.3.2.1 Mains disconnect device

The Servo Control System has a lockable mains disconnect device.

The black labeled mains disconnect device (mains switch) is located at the rear side of the device.

Fig. 2 Mains disconnect device (mains switch) on the Device (Servo Control System)

Commissioning Instructions  Version 6.0.0
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2.3.2.2 Housing

The Servo Control System is equipped with a housing of protection class IP32.

The housing prevents access to live parts.

2.3.2.3 Emergency stop devices

The Servo Control System SKS-4.1/4.2 /4.3 has an Emergency stop device (2-channel, Save-Torque-Off, STO)

The machine's safety devices (2-channel) and the emergency stop devices (2-channel) - that are within their
protective zones - are powered by the servo-drives controlled by Servo Control System and are evaluated using two
safety relay components (each 2-channel) to ensure a secure fit.

2.3.2.4 Warning signs

Warning signs on the Device (Servo Control System) indicate residual risks:

Warning signs Meaning Who?
Warning from dangerous electrical voltage Control
Warning of hot surface Motor housing
Gearbox housing

Table 1 Warning signs on the Device (Servo Control System)

2.3.3 Work stations

Misused or unkempt workstations

CAUTION! Possible consequences may include minor injury (personal injury), property
or environmental damage.

o Clean your w orkstation regularly!
o Keep the workstations free of items that are not or no longer needed on the w orkstations!

The Servo Control System SKS-4.1 /4.2 /4.3 has a work station.

Work | Work station Work station Tasks
station| area description
1 Control, rear-side [ Line disconnector Sw itching the control off/on
Front side of control| Control panel Sw itching the drives on/off (one-zero button)

if required move manually (plus-minus button)
Operate and configure control (touchscreen)
and also:

- start homing

- select automatic operating mode

- start automatic operating mode

Table 2 Work station on Device (Servo Control System)

Commissioning Instructions  Version 6.0.0
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Fig. 3 Work station main switch on the Device (Servo Control System)

Manual Mode
+(Plus)

Manual Mode
- (Minus)

Touch Screen

RFID-Reader USE Interface

LED-Luminous Tape
(signals operating states)

Fig. 4 Work station control panel on the Device (Servo Control System)
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24 Authorized operating personnel

Work on and with the Device Servo Control System may only be performed by sufficiently qualified and trained
persons.

Dangers arise from staff not being sufficiently qualified
CAUTION! Not sufficiently qualified staff is endangered or poses danger to third parties.

The possible consequences can be minor injuries, property damages or
environmental damages.

o Only sufficiently qualified persons might w ork on or w ith the Device (Servo Control System)!
e Restrict unauthorized access!

e Changing and managing the application softw are may only be done by specially authorized and trained persons (commissioning
personnel or main fitter)!

e Only qualified personnel should perform maintenance and repair w ork!

e Repairs and fault remedy must be performed only by the manufacturer or qualified persons!

Commissioning Instructions  Version 6.0.0
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To ensure that only authorized personnel can gain access to relevant functions and user levels, the user levels are
password protected.

The following user levels (levels) can be distinguished:

Level

User

Explanation

Manufacturer

Locked for customers / Basic settings of the manufacturer

Manufacturer

Locked for customers / Basic settings of the manufacturer

Commissioning personnel [Special operating mode (process monitoring mode):

e All settings are possible

o Operation without active safety devices is possible! Note the warnings!

Main setter

Advanced set-up mode:

e Full access to setting, homing, manual operation and automatic
operation

¢ Can create and edit, read and save programs

¢ Individual axes can be moved using the jog operation.

Setter

Setting mode

e Full access to homing and automatic operation
e Limited access to setting and manual operation
o Can read programs, no possibilities to change the program sequence

e Canresetfaults

User

User mode 1:

e Full access to automatic operation
e Limited access to setting and manual operation
¢ No access to the homing operation

e No possibilities for changing the programs sequence, since no reading
of programs

User

User mode 2:
e Limited access to setting and automatic operation
e No access to homing and manual operation

¢ No possibilities for changing the programs sequence, no confirming of
faults, no reading of programs

When starting the controller, the last used user level is set.

WARNING!

Moving machine parts

Loose clothing, long hair, jewellery chains or similar could get stuck during
troubleshooting, repairs, or functional testing and can lead to severe injuries.

o Work only with tight fitting clothes!
e Secure long hair under a hat!
e Do not wear jew ellery (such as necklaces, rings, etc.)!

Commissioning Instructions  Version 6.0.0
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Danger can arise from modifications, external influences, modifications

CAUTION! Consequences can be minor injuries, property damages or environmental
damages.

e Check the Device (Servo Control System) for safety prior to each operating cycle and only operate in good order and condition!
e Have any safety defect immediately remedied by an expert!

o Only operate the Device (Servo Control System) w ith closed housing!

e Prior to switching on ensure that no persons are endangered by the starting Device (Servo Control System)!

o After triggering a movement or during automatic operation never grab or access into the Device (Servo Control System)!

241 User

The operator is a trained and sufficiently qualified person.

The operator

e operates the Servo Control System

e switches, if required, the mains power switch on and off.

¢ switches the drives on and off

¢ selects the automatic operating mode

o starts the automatic operation

e check the work sequence

e moves the drive in limited manual operation according to the indicated program (retract, extend) (operator 1)
¢ remedies faults during the daily work sequence

e performs outside cleaning work on the switched offServo Control System.

If desired, the operator can set the userlevels 5 (Level 5) by entering a password
.Inuserlevel 5 there is complete access to the functions of the automatic operation (start and stop of automatic) as
well as limit access to manual operation.
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242 Setter

The setter is a specially authorized and trained person.

The setter
e operates the Servo Control System
¢ switches the mains power switch on and off, if required.
o Enters the password for user level 4 (Level 4)
e Loads the program from the internal program memory

e Selects the operating mode

Homing

Semi-automatic

Automatic

Administration

e Switches the drives on and off
e Startthe homing

e Moves the drives in the limited manual mode according to the program (retract, extend) or the program can
proceed step by step in the advanced manual mode

e Selects the automatic operating mode

o Starts the automatic operation

e Check the work sequence

¢ Remedies faults during the daily work sequence
¢ Resets faults

o performs exterior cleaning work on the switched offServo Control System.

2.4.3 Main setter

The main setter is a trained and specially authorized person.

The main setter
e Enters the password for user level 3 (Level 3)
e Creates programs (program sequences)
e Administers programs internal or via USB stick
e Programs the process parameter (e.g. rotation speed, acceleration, delay)

e Parametrizes the Servo Control System

In addition to the listed tasks, the main setter has access to all areas to which the setter has access.
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244 Commissioning personnel

The commissioning personnel is a person that is qualified, has expert knowledge and is specially authorized.

The commissioning person

e commissions the Servo Control System into operation.
¢ switches the mains power switch on and off, if required.
o Enters the password for user level 2 (Level 2) (process monitoring)
e Selects the operating mode
— Homing
— Semi-automatic
— Administration
¢ Switches the drives on and off
¢ Moves the servo-drives during manual operation
e Check the proper operation of the drives
o Ifrequired, performs correction on the program sequence

e Prepares a commissioning record and releases the device for operation.

Mechanical hazard

During the commissioning of the Devicees (Servo Control System) all safety
equipment might not be active yet!

Failure to observe can kill or seriously injure a person.

e Commissioning may only be carried out by a qualified and competent person!
o Make sure that there are no people in the immediate area of the servo drives.
o Make sure that there are no objects or tools in the immediate area of the servo drives.

e Prior to commissioning check the operating parameters (speed, torque, acceleration, deceleration, etc.) that are set on the
control

e Perform all program steps w ith more than 10% of the maximum torque.

o Wear appropriate personal protective equipment (safety glasses, safety shoes, hard hat, protective clothing)

Commissioning Instructions  Version 6.0.0
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245 Maintenance and installation personnel

The maintenance and installation personnel consist of qualified, knowledgeable experts, licensed electricians
and mechanics.

Maintenance and installation personnel

e Perform the installation of mechanical and electrical components of the Servo Control System.
e Service the mechanical and electrical components of the Servo Control System.

e Perform service work and repair work.

e Perform troubleshooting and fault remedy.

e Clean the Servo Control System.

¢ Perform the interior cleaning of the Servo Control System.

Maintenance and service tasks

WARNING! Consequences of improper installation and / or repair may be death, severe or
minor injury, property damages or environmental damages.

e The installation and repair w ork may only be performed by qualified, know ledgeable professionals!
e Switch off the Device (Servo Control System) at the line disconnecter (main switch) and protect against unintentional activation!

o Immediately after completing the assembly and service w ork, reinstall all protective cladding and safety devices and check their
functioning.

Fault finding and fault fixing

WARNING! Consequences of improper performed fault finding and fault fixing may be
death, severe or minor injury, property damages or environmental damages.

¢ Fault finding and fault fixing may only be performed by qualified, know ledgeable professionals!

Spare parts

@ NOTICE! Consequences of the use of inappropriate spare parts could be property
damage.

e Spare parts must meet the technical requirements of the machine manufacturer!

e Use only original spare parts from the manufacturer!

2.5 Handling

The following chapter provides information about transport, acceptance and storage of the Device Servo Control
System.

251 Transportation

Transportation
WARNING! Falling parts can Kkill or seriously injure

e Watch the w eight!
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The Servo Control System SKS-4.1/4.2 /4.3 is delivered completely assembled in a transport box.

The accessories (motor cable, signal cable, interface cable, commissioning box) are enclosed in the transport box.

The design of the transport packaging is based on the contractual arrangements and the destination.

Components

Weight, approx./kg

Servo Control System SKS-4.1

21

Accessories

7

Table 3 Weight/dimensions table SKS-4.1

Components

Weight, approx./kg

Servo Control System SKS-4.2

22.5

Accessories

9.5

Table 4 Weight/dimensions table SKS-4.2

Components

Weight, approx./kg

Servo Control System SKS-4.3

25

Accessories

12

Table 5 Weight/dimensions table SKS-4.3

252 Acceptance

(&—| NOTICE!

Transport damages and completeness

The Device (Servo Control System) could have been damaged during
transport.

e Check the Device (Servo Control System) for transport damages and completeness!

¢ Immediately notify the shipper w hen detecting transport damages and Servomold GmbH & Co.KG

253 Storage

Should the Servo Control System not be putin operation immediately after delivery, then is must be carefully stored at

a protected location.

The minimum and maximum storage temperature is:

" min.: -20 °C
" max. 55°C

Bare machine parts have been covered by the manufacturer with corrosion protection. This protection lasts for about

two month.

@ NOTICE! Corrosion protection

Corrosion can lead to property damages.

e Check the Corrosion protection w hen storing on a monthly basis and replace if required.

Commissioning Instructions

Version 6.0.0

Servo Control System SKS-4.1/4.2/4.3

24



Safety

2.6 Assembly or set-up or installation and connection

Assembly or set-up or installation and connection

WARNING! The consequences of not properly performed assembly or set-up or
. installation and connection could be serious or minor injuries, machine or
workpiece damage and environmental damage.

e The assembly or set-up or installation and connection must be performed by qualified, know ledgeable professionals!

The assembly or set-up or installation and connection consists of:

e Setting up the Servo Control System at a suitable location, done by experts.
e Electrical wiring of the Servo Control System to the servo-drives should be done bylicensed electricians.

¢ Electrical wiring of the Servo Control System to the mains power as well as the connection of additional earth
conductor should be done by licensed electricians.

o Electrical wiring of the Servo Control System control lines to the machine interface should be done bylicensed
electrician.

e where necessary, electrical wiring of the connection cable of the control panel (SUS-Panel) with the panel
interface of the control unit.

e where necessary, electrical wiring of the connection cable of the Master-control-unit (SUS-Con) with the Slave-
control unit (SUS-Con).

¢ Function test and trial of the Servo Control System should be done by experts.

During the set-up of the Servo Control System ensure that the Device stands stable and the lines can notbe

pulled down by the operating personnel or otherwise damaged.

Also be ensure that the ventilation slots located at the housing bottom of the Servo Control System are not covered
and permanent air circulation can take place.

2.6.1 Electrical connection

The Servo Control System must be connected to the electrical power supply.

Electrical Voltage

! WARNING! Electric shock currents can kill or seriously injure

e The connection must be made by a qualified electrician.
o The rated voltage must be stated on the type plate and correspond w ith the pow er source!
e On the supply side a corresponding electrical protection must exist!

Commissioning Instructions  Version 6.0.0
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Servo Control System SKS-4.1 / SKS-4.2 /| SKS-4.3
Mains supply voltage 3/N/PE AC 400/230V
Mains frequency 50/60 Hz
Rated current 16A
Recommended fuses mains side 16A
Recommended cross section of the mains connection line min. 2.5mn?
Voltage equalising cable 10mm?

Table 6 Electrical connection Servo Control System SKS-4.1/SKS-4.2/SKS-4.3

2.6.2 Motor connection

The Servo Control System SKS-4.1/4.2 /4.3 is configured especially for the use of motors supplied by Servomold
GmbH & Co.KG.

Please note that the use of a 230V controller compared to 400V controller can resultin a change in the performance
characteristics. (Maximum achievable torque/rotation speed)

The use of motors from other manufacturers' depends on the motor type and requires in any case, an adjustment of
the Servo Control System.

In this case, please contact us.

Motors of other manufacturers
(&~ | NOTICE!

Using motors from other manufacturers can lead to property damages.

o Motors must meet the technical requirements of the Servomold GmbH & Co.KG!
e Only use original motors from Servomold GmbH & Co.KG!

e Prior to using motors of other manufacturers please contact Servomold GmbH & Co.KG.

The Servo Control System should be connected to the servo-drives using the motor and signal line.

Motor and signal cable

@ NOTICE! Consequences of using unsuitable motor and signal cables could be property
damage.

e Motor and signal cables must meet the technical requirements of the machine manufacturer!
¢ Only use original motor and signal cables from Servomold GmbH & Co.KG!

¢ Only use the motor and signal cables, fitting to the Position Encoder of the motor!

Depending on the design of the Servo Control System different amounts of motor and signal lines are used.

All servo-drives and controllers supplied by Servomold GmbH & Co.KG are powered with the same type of motor and
signal lines.

Commissioning Instructions  Version 6.0.0
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Servo Control System SKS-4.1
Amount of max. connectable motors 1
Amount of motor cables/signal cables provided w ith the control 1/1
Motorcable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 7 motor and signal cables connection Servo Control System SKS-4.1

Servo Control System SKS-4.2
Amount of max. connectable motors 2

Amount of motor cables/signal cables provided w ith the control 2/2

Motor cable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 8 motor and signal cables connection Servo Control System SKS-4.2

Servo Control System SKS-4.3
Amount of max. connectable motors 3

Amount of motor cables/signal cables provided w ith the control 3/3

Motor cable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 9 motor and signal cables connection Servo Control System SKS-4.3

— Prior to installing the cable place
T a small drop of light oil on the
e p of lig

threads - this simplifies
installation and allows
tightening the nuts to the stop.

Motor connections can be
twisted.

Fig. 5 Motor connector plug
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Connection of motor cable to Connection motor cable to motor
servomold control unit

Pay attention to marking
{arrow to arrow)

Pay attentian to marking
{arrew to arrow)

To tighten the union nut, turn it
counterclockwise. To tighten the union nut, turn it clockwise.

Fig. 6 Connecting the motor cable
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Connection of signal cable to

) Connection signal cable to motor
servomold control unit

Pay attention te marking
{arrow to arrow)

]| |

Pay attention to marking
{arrow to arrow)

To tighten the union nut, turn it clockwise. To tighten the union nut, turn it
clockwise.

Fig. 7 Connecting the signal cable

Work tasks on motor and signal lines

WARNING! Consequences of improper performed work on the motor and signal lines can
be death, severe or minor injury, property damages or environmental
damages.

e During w ork on the motor and signal cables sw itch off the Device (Servo Control System) at the line disconnecter (main sw itch)
and protect against unintentional activation !

e Work on the motor and signal cables must be performed by electricians!

« When connecting the signal and cable lines, heed the identification of the lines and connect the lines to the connectors of the
Servo Control System w ith the corresponding connector sockets of the battery.

¢ Never pull the plug of the motor and signal cable w hile under voltage!

¢ Tighten the nut of the connector firmly! - Prior to commissioning of the Servo Control System check all socket connection for tight|
fit.

2.6.3 Interface connection

The Servo Control System should be connected to a suitable interface of the machine via an interface cable.

Detailed information can be found in the chapter Device description / Interfaces .

Commissioning Instructions  Version 6.0.0
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2.6.4 dimensions

Servo Control System SKS-4.1 / SKS-4.2 /| SKS-4.3
LxWxH 570x350x300
Required space LxWxH 700x450x350

Table 10 Dimensions Servo Control System SKS-4.1/SKS-4.2/SKS-4.3

2.7 Disposal

@ NOTICE! Improper disposal

Improper disposal can damage the environment.

o Ensure that the Device (Servo Control System) is proper or contract a specialist!

2.8 Emergency, extinguishing agent

During emergencies switch-off the Servo Control System by disconnecting the mains switch!
If the Servo Control System is on fire, use ABC powder or carbon dioxide.

When extinguishing using water, watch for required minimum clearance!

The minimum clearance depends, among other things, from the nozze diameter, sprayjet or full jet.

When using a C-tube with nozzle (12 mm) and spray jet, then the minimum clearance is one meter.

On a full jet the minimum clearance is five meter.

Commissioning Instructions

Version 6.0.0

Servo Control System SKS-4.1/4.2/4.3

30



Chapter

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3

31



servomold®
Device description

3 Device description

In the following you find the principle description of the Servo Control System

The Servo Control System can be easily operated via the touch screen. Whenever possible, operate the touch screen
by using a touch pen (stylus) to prevent damage to the surface of the touch screen.

Depending on design, deviating from the illustrations, not the complete amount of sockets are shown.

The connectors shown as optional can also be different.

Manual Mode

Manual Mode

Touch Screen

USBE Interface

RFID-Reader

LED-Luminous Tape
(signals operating states)

Fig. 8 Front view Servo Control System SKS-4.1/4.2/4.3
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Optional
Connection

Connection Socket
Signal Cable

Connection Socket
Motor Cable

Interface
Ethernet
Connection

Warning Signs

24-pole Interface plug
EPIC H-DL -
Connector 24 pol.
{or identical in construction)

M8 bolt
potential equalisation

Fig. 9 Rear view Servo Control System SKS-4.1/4.2/4.3

Drive 3
nal Cable

Service
Interface

Si

Drive 2
Signal Cable J " Main Switch

Drive 1
Signal Cable

Drive 3
Motor Cable

24-pole Interface plug
EPICH-DD -
Connector 24 pol.
Drive 2 3 ; ' (or idenfical in
Motor Cable - : - ' construction)

Drive 1
Motor Cable

Fig. 10 Connector Servo Control System SKS-4.1/4.2/4.3
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3.1 Function

The Servo Control System has exclusively been designed and built to control

e servo unscrewing units "Single" (SAE), "Double" (SAD) and "Quadruple" (SAV)

e Servo-multi drives (SMA) to operate the servo-unscrewing unit "Multi" (SAM)

e Servo drive unit "Toothed wheel" (SAZ) and servo-drive unit "Shaft" (SAW)

e Servo-angle drive "Toothed wheel" (SWZ) and Servo-angle drive "Shaft" (SWW)

e Servo-linear drives "Screw drive" (SLG)

e Servo-screw drive "Single" (SSE) and "Double" (SSD)

e Servo-drives from Servomold GmbH & Co.KG on tools for injection moulding machine
e Servo-drives from Servomold GmbH & Co.KG within the protective zone of the machine.

e byServomold GmbH & Co.KG released servo-drives on tools for injection moulding machine or within the
protective zone of a machine

General advantages:

¢ Rotaryand linear movements with superb repeatability

e Precise, individual control of torque and rotary speed

o Abilityto combine complexrotary and linear movements

e Controls can be configured and programmed individually

e Controls with in-built torque threshold monitoring

e User-friendly touch screen controls

e Dependable and safe, since control with integrated safety technology (Emergency STOP and safety door)
o Meets protection class IP32

¢ Independent and flexible since universally applicable to almost all injection moulding machines.

e LED lights for indicating operation states/conditions

¢ Remote maintenance via Ethernet interface

Commissioning Instructions  Version 6.0.0
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3.2 Connections

The connection of the Servo Control System is done in three steps:

o Electrical connection (Connection of Servo Control System to the electrical power supply)

e Motor connection (Connection of Servo Control System to the servo drives via motor and signal cable)

¢ Interface connection (connection of the control line of the Servo Control System to the interfaces of the machine)

e where necessary, electrical wiring of the connection cable of the control panel (SUS-Panel) with the panel interface
of the control unit.

e where necessary, electrical wiring of the connection cable of the Master-control-unit (SUS-Con) with the Slave-
control unit (SUS-Con).

Since both the electrical connection and the motor connection may only be performed by qualified electricians, the
safetyinformation in Safety - Assembly, installation and connection Chapter Safety - Assembly, installation and
connection = must be noted.

It also provides detailed descriptions of how to properly use the motor and signal connectors.

Information on connecting to the interface of the injection moulding can be found in the chapter Interfaces .

3.3 Interfaces

The interfaces on the Servo Control System SKS-4.1/4.2 /4.3 are located at the front and rear side of the device.

Optional
Interface

Service

Interface EDEy, OED

Ethernet
Connection
(Service)

USB Interface o

Fig. 11 Interfaces Servo Control System SKS-4.1/4.2/4.3

3.3.1 Signalinterface

The mostimportant interface for the communication with the injection moulding machine or other machines is the
signal interface:
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Servo Control System

SKS-4.1

Amount of digital inputs/outputs

3/3

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 11 Interface line connection Servo Control System SKS-4.1

Servo Control System

SKS-4.2

Amount of digital inputs/outputs

8/4

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 12 Interface line connection Servo Control System SKS-4.2

Servo Control System

SKS-4.3

Amount of digital inputs/outputs

8/4

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 13 Interface line connection Servo Control System SKS-4.3

This is connected via an interface cable to a suitable interface or to a special signal connector of the injection

moulding machine.

The following options are available on mostinjection moulding machines:

e Core-pull signals

e Euromap 67 interface (older version Euromap 12) (Commonly known as an interface for robot or handling

equipment)

e Euromap 74 interface (newer interface to control electrical core pulls)

¢ Robotinterface (some robots or handling systems have their own interface - e.g. Arburg)

o Freelyprogrammable inputs and outputs

Commissioning Instructions
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The connection to this machine interface allows the following function:

¢ Receive of digital signals from the injection moulding machine to start program sequences (move axis AB,C)

e Sending digital signal to the injection moulding machine to display different operational modes (axis AB,C has
reached a certain position)

e Connection of the Emergency Stop interface and the protective door interface of the injection moulding machine
to the safety components of the Servo Control System

The integration of the Servo Control System in the Emergency Stop circuit and protective door circuit of the injection
moulding machine is required! Without the respective release signal from the injection moulding machine the Servo
Control System can not be operated.

Since some interfaces also only provide limited possibilities to integrate the Servo Control System in the program
sequence of the injection moulding machine an interface is required to connect the Servo Control System

Exampel: Servo Control System SKS-4.1/ 4.2/ 4.3 (24-pin or 42-pin interface) with connection to the
core puller signals of the injection molding machine

Aproven method is the use of electrical core pulling signals of the injection moulding machine. For this, the electrical
signals of a core puller (core retract, core forward, core is retracted, core is forwarded) are tapped in the cabinet of the
injection moulding machine and placed on a 24-pin connector (HAN 24B or identical), which is mounted at the
cabinet of the injection moulding machine. Furthermore, additional safety relays are used that allow the release of
the Servo Control System when the safety circuitis closed.
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In the following the assignment of the interface cable, and the wiring of the signal interface is described.
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Fig. 13 Interface cable 42-pol.

3.3.2 USB interface

The use of the USB interface to manage programs in described in chapter Commissioning / Manage Qrograms.
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3.3.3 Ethernetinterface

The Ethernetinterface of the Servo Control System can be used for restricted access to the directory and file structure
of the operating panel. The interface can only be used by employees of Servomold GmbH & Co.KG and by persons
authorized by Servomold GmbH & Co.KG. Access is password protected.

To prevent damage to the interface, the protective cap must not be removed!

3.3.4 Service interface

This interface is intended for the direct access to the servo-controller. A special data cable is required which is only
available to employees of Servomold GmbH & Co.KG as well as by Servomold GmbH & Co.KG authorized persons.

To prevent damages to the servo-controller, the protective cap on this plug may not be removed.

3.3.5 Optional interface

Additional interface port. Not used. (Dummy plug mounted). If needed, please contact Servomold GmbH & Co.KG.

3.4 Emission sound pressure level

The evaluated equivalent emission sound pressure level during automatic operation is at all workstations <70 dB(A).

3.5 Limit values of the ambient condition

Limit values of the ambient condition min. max.

Ambient temperature of air 5°C 40°C

Relative humidity of ambiance 10% 90%, operation only in not dew y/condensate

and not icy condition

Altitude -- 2,000 mabove sea level

Set-up location (contamination) Weather protected locations, e.g. not fully-air-conditioned operation
rooms (contamination degree 3)

Transport and storage -20°C 55°C

Table 14 Limit values of the ambient condition of the Servo Control System

3.6 Technical data

Servo Control System SKS-4.1 / SKS-4.2 /| SKS-4.3
Mains supply voltage 3/N/PE AC 400/230V
Mains frequency 50/60 Hz
Rated current 16A
Recommended fuses mains side 16A
Recommended cross section of the mains connection line min. 2.5mn?
Voltage equalising cable 10mnm?

Table 15 Electrical connection Servo Control System SKS-4.1/SKS-4.2/SKS-4.3
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Servo Control System SKS-4.1
Amount of max. connectable motors 1

Amount of motor cables/signal cables provided w ith the control 1/1
Motorcable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 16 motor and signal cables connection Servo Control System SKS-4.1

Servo Control System SKS-4.2
Amount of max. connectable motors 2

Amount of motor cables/signal cables provided w ith the control 2/2

Motor cable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 17 motor and signal cables connection Servo Control System SKS-4.2

Servo Control System SKS-4.3
Amount of max. connectable motors 3

Amount of motor cables/signal cables provided w ith the control 3/3

Motor cable (Orange) - @ 10.6mm - min. bending radius static / dynamic 43mm/ 80mm
Signal cable (Green) - @ 8.9mm - min. bending radius static / dynamic 36mm/ 72mm
Temperature range for motor and signal cables -30°C ... +80°C

Abrasion-proof, cut-proof, free of halogen, oil resistant/flame resistant acc. to IEC 60332-1-2 & CSA FT1

Table 18 motor and signal cables connection Servo Control System SKS-4.3
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Servo Control System

SKS-4.1

Amount of digital inputs/outputs

3/3

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 19 Interface line connection Servo Control System SKS-4.1

Servo Control System

SKS-4.2

Amount of digital inputs/outputs

8/4

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 20 Interface line connection Servo Control System SKS-4.2

Servo Control System

SKS-4.3

Amount of digital inputs/outputs

8/4

Signal plug on device side

EPIC H-DD - Connector 24 pol. (or identical in
construction)

Control line (transparent) - & 15,3mm - min. bending radius (cable is sometimes
moved)

500mm

Plug on machine side (recommended)

HAN 24B (or identical in construction)

Temperature range for motor and signal lines

-40°C ... +80°C

Table 21 Interface line connection Servo Control System SKS-4.3

Servo Control System

SKS-4.1 / SKS-4.2 /| SKS-4.3

LxWxH 570x350x300

700x450x350

Required space LxWxH

Table 22 Dimensions Servo Control System SKS-4.1/SKS-4.2/ SKS-4.3
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3.7 Signal box

The signal boxis required for the commissioning of the Servo Control System in the special operating mode
"Process monitoring" in a workshop.. It consists of a housing and an attached interface cable with a 24-pole (42-pole)
plug.

The signal box consists of 6 buttons for the simulation of the digital inputs 1 to 6 and 6 LED lights for the visualization
of the outputs 1 to 6 of the control unit. Furthermore, the signal boxis equipped with an emergency stop button to stop
the drives during commisioning.

As soon as the signal boxis connected, the control unit automatically detects this and displays this on the screen with

the message "Process monitoring". The handling of the control unitin the special operating mode "Process
monitoring" is only possible with operator level 2. Operation is not possible in all other operator levels!

Emergency
Stop-Button

6x LED lights to indicate the
outputs 1 to 6 of the
Servomold control unit.

Interface Connector
24-pole (42-pole)

ax buttons to simulate
inputs 1 to 6 on the
Servomald controf
unit,

Bild 14 Signalbox
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4 Software

After starting the Servo Control System the main display will show the "Setting" operating mode.

Status bar Displays the currently set Clicking this area allows you to set
rogram the time / date
. ; 'S ™
| Current operating mode r B

i | Level 2

Pointer to special I
Process monitoring !
operating mode 9 Hen_e the )
"process monitoring" T B main operating modes
o=
Yellow flashing triangle indicates possible Displays the currently set

- are selected
T
s

changes to the program and required user level

saving.
Submenus in T e S Alarm information
" - Tol Adminis- Edit auft fist

Setting” mode T SELE Basics >, tration Program ‘ (r )

Fig. 15 Main display

41 Operating modes

The main operating modes can be set on the right-hand menu bar - Access to the respective operating modes
depends on the status of the control unit and the respective user level - for example, on a not homed drive, the
selection of the "Automatic” operating mode is not possible.

. ©

Standard

Level 2

Homing - allows the implementation of an automated homing
- drives active

Ser VOI’TIOld 4 % === Manual operation - for semi-automatic program sequence,

control of inputs / outputs, free movement of the actuators
(jog mode), manual homing and autotuning - drives active

Torque Adminis- Edit

Setup Basics | tration Program

Fig. 16 Operating modes

The basic settings are performed in the sub-menus Setup, Quickset, Administration and in the Program Editor:

Setup - here the Basic settings (Motors, Groups, Torgue setting - allows to limited the torgue for the
Quickset etc. ) are defined application

fl
> ] Torque Adminis- Edit ‘ Alarm [ist
P Basics tration Program =

e ] T

Administration - here the Programs are Program editor

managed, the language is set, user - here the actual program process is defined:

levels are set etc. {Movements, Velocities, Subprograms,
Homing etc. )

Fig. 17 Sub-menus
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Depending on operating mode the operating conditions of the Servo Control System are shown by different colours
and a static or flashing status bar or LED light strip:

Colour Operating mode Operating condition - LED flashing Operating condition - LED static

YeIIow Homing / manual operation | Drive OFF (|nact|ve or notice Drlve active - normal state
for fault ( durlng all operating modes)
Fault Dr|ve inactive or notice for fault none
or error (in all operating modes)

Fig. 18 Operating mode - LED light strip
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4.2

User levels

Depending on user level, different functions are released or locked in the respective operating mode.
The matrixin the following provides an overview.

Userlevel Matrix
SEIVO- Commissioning IMain
mold personnel Setter Setter User 1 User 2
Functions Level 1 Level 2 Lewvel 3 Level 4 Level & Level 6 Menuelevel
Homing Yes Yes Yes Yes No HNo
Manual Mode Yes Yes Yes Yes Yes No
w |Automatic Yes Yes Yes Yes Yes Yes
E“ Warnings Yes Yes Yes Yes Yes Yes
i Program edit Yes Yes Yes No No No -
Administration Yes Yes Yes Yes Yes Yes
Quickset Yes Yes Yes Yes Yes HNo
Setup Yes Yes Yes No No No
L1
E
T |Homing Start / Stop Yes Yes Yes Yes No HNo
E ® Move out / Move in Yes Yes Yes Yes Yes No
£ g |5tart (after Malfunction) Yes Yes Yes Yes Yes No
= € ext. Mode Yes Yes Yes Yes No HNo
- Start / Stop Yes Yes Yes Yes Yes No
S |Auto onjoff Yes Yes Yes Yes Yes No
< View Yes Yes Yes Yes 5 Yes
i
£ |Drive - reset malfunction Yes Yes Yes Yes Yes No
-ﬁ Malfunction list Yes Yes Yes Yes Yes Yes
% Single reset malfunction Yes Yes Yes Yes Yes No
= |All reset malfunction Yes Yes Yes Yes Yes No
£ [|System (EXIT) Yes No No No No HNo
'% Change password Yes Yes Yes No No No
= |userievel Yes Yes Yes Yes Yes Yes
E Language Yes Yes Yes Yes No Mo
£ |Reset counter Yes Yes Yes Yes No No
E Programs Yes Yes Yes Yes No No
. @ |Sub-programs Yes Yes Yes Yes No No
E 3 Step by Step mode Yes Yes Yes Yes No No
= Single mode Yes Yes Yes No No HNo
Edit name Yes Yes Yes Nao No No
Delete program Yes Yes Yes No No HNo "
w |Load program Yes Yes Yes Yes No No
E Save program Yes Yes Yes No No HNo
E‘ Show USB [ internal Yes Yes Yes No No HNo
& |Backup Yes Yes Yes No No HNo
Mark program Yes Yes Yes No No No
Copy program Yes Yes Yes Nao No No
- U Jog-move (free movement) Yes Yes Yes Nao No No
:é E[ Autotuning Yes Yes Yes No No Mo o
< Homing Yes Yes Yes No No No

Fig. 19 User level matrix
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5 Commissioning

This chapter provides information about:

1. Providing connections m,
2. Device Switch-on on-

3. BaS|c settlngsE (checking), e.g. Setting the motors Agpllcatlon settlngs- Position settlngsm
Torque settings ™= Manual operation setting , Action settings

Interface settings m,

4
5. _Drive settings (Autotuning),
6 Move axesm

7

. l Edit programsm and

8. l Administer program ,
For different setting you should select the respective Operating modem.

Initial start-up always takes place according to the same sequence - during the use of existing programs, make sure
that all Basic settings 24 are checked and if required adjusted. Step no. 5 (Autotuning)m must be performed in any
case during the change of drives or when using the controller on another tool.

In many cases initial commissioning takes place in the workshop to test the interaction of mechanical and electrical
components, settings and to make corrections if necessary. In this case special conditions apply regarding the safety
devices that may not yet be active!

To provide safety during commissioning in a workshop, the operation in special mode "Process monitoring" is
possible.
For this the following steps are required:

e Connection of the signal box (see chapter Signal box)
o Adjusting the user level 2 only performed by the commissioning personnel

Through the signal box, the commissioner has directinfluence on the emergency shut-down of the drives and can
bring these to an immediate stop. Commissioning of the Servo Control System may only be performed by the
commissioning personnel &=
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51 Provide connections

The connection of the Servo Control System is done in three steps:

o Electrical connection (Connection of Servo Control System to the electrical power supply)

e Motor connection (Connection of Servo Control System to the servo drives via motor and signal cable)

¢ Interface connection (connection of the control line of the Servo Control System to the interfaces of the machine)

e where necessary, electrical wiring of the connection cable of the control panel (SUS-Panel) with the panel interface
of the control unit.

e where necessary, electrical wiring of the connection cable of the Master-control-unit (SUS-Con) with the Slave-
control unit (SUS-Con).

Since both the electrical connection and the motor connection may only be performed by qualified electricians, the
safety information in Safety - Assembly, installation and connection Chapter Safety - Assembly. installation and
connection must be noted.

It also provides detailed descriptions of how to properly use the motor and signal connectors.

Information on connecting to the interface of the injection moulding can be found in the chapter Interfaces m.

If commissioning does not take place on the injection moulding machine butin a workshop, then the interface
connection is subsequently the Signalbox ==

Signal box

INFO During commissioning in a tool shop, the signal box should be connected to
the servomold mold control unit instead to the interface cable of the injection
moulding machine.

e The connection of the signal box allow s the operation of the Servo Control Systemin the tool shop.
o Using the signal box, all output signals of the injection moulding machine can be simulated to start the program sequence.
o The Emergency Stop button allow s fast stopping of the drive.

During set-up in the workshop ensure that the lines are not being damaged!
Laythe cables so that they pose no danger to people (Risk of falling!)

To avoid interchanging the motor and signal line, label them clearly!
(Motor 1, Motor 2, Signal 1, Signal 2, etc.)
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5.2 Switch on and log in

After the connections have been properly provided and checked by a licensed electrician, you are able to switch on the
Servo Control System at the mains switch.

Here, only the power supply to the servo control unitis established - the servo controllers are not yet activated.

When the Servo Control System is switched on at the main switch, the controller is started. The boot process takes
approx. 1 minute - afterwards the following start screen appears and no user level is active.

_Settings e )

servomold testprog. 1 motor -
il
currently loaded program E

Servomo I d = no user level activ

Adminis- | '
tration
Fig. 20 Start screen

To be able to commission the Servo Control System you must login with user level 2. To do this, please log in with the
red RFID-Transponder (master key).

User Level 2 User Level 4
Master-Key User-Key
(red RFID-Transponder) {green RFID-Transponder)

Bild 21 Servo Control System with RFID-Reader Bild 22 RFID-Transponder ret + green

After logging in with user level 2 (red master key), you now have full access to the commissioning functions.

i —— Yo

servemold testprog. 1 motor G:'
Level 2 - o

—

servomold® %‘ .

Torque | Adminis- L2l
‘ Setup H Basics tration H Program || A ‘

Fig. 23 Settings - User level 2 - Motors inactive
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The yellow-blue flashing of the upper bar indicates that the motors are not activated. Another indication of the inactive
motors is the blue flashing of the LED light band on the front of the device.

As soon as the drives are switched on (safety relay activated), the display changes to blue - static.

! ! servomold testprog. 1 motor

Toggle display bar Level 2
to blue-static p— ‘
servomold® @ |
I Torque Adminis- Edit
Setup Basics tration H Program l ‘

Fig. 24 Settings - User level 2 - Motors active

5.3 Basic settings

This chapter provides information how to perform the basic settings for the Servo Control System if no existing
program is loaded. In normal cases you will however access already existing programs and edit those. The basic
settings must be carefully edited and checked even when using already existing programs!

In principle, the following settings are divided into the chapters Motors ,Groups m. and PLC.

Whenever changes are made in the program sequence (e.g. the operator changes to the Setup / Motors or Groups
menu), a yellow triangle appears on the administration button - this is the indication that, where appropriate, changes
need to be saved. The software does notdistinguish whether these changes were also carried out, and the short
change in the group menu is seen as initiating a change and a yellow flashing triangle appears.

B ©

Standard F53 PLC Qutputs
Level 2 D Out 1 Out 5 out 9 Out 13
Out 2 Qut & Qut 10 Out 14

Ll Out 15

¥ Press one of the buttons
ServomOId (@ . mswﬂih to the 12 Qut 16
PLC In ,
Press button, to set In 1 respective menu 11 jn 13
the Basic settings [In2][in4][In6 In10In 12 In 14 |n 16

Torque Adminis- Edit
Eaalp Basics tration Program & Mators Graups PLC

Fig. 25 Settings - Setup
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5.3.1 Motor settings

This chapter provides information about the settings for the motors.

The motors connected to the connector sockets must be assigned to the respective program. If this assignment was
performed once, it will be saved with the respective program and automatically performed during loading of the
program.

Please check prior to starting the program if the assignment is still valid - if other motors are to be used, the selection
of the motors must be re-entered.

By deactivating the axis (green checkmark is removed), a motor can be excluded from the movement of the group, for
a particular purpose.

B ©

PLC Outputs Group Config Init
Out 1 out 5 Out 9 Out 13 Axis ri| A | B | c| D [Fro307n 4003 [
out 2 out6 out 10 Out 14 Axis r2| » B ¢ | o [
out 3 out 7 Out 11 Out 15 Axis r3ala|B|ec]| D[~ )Y
out 4 out 8 Out 12 Out 16 _.. Pressing the §  Pressing the ! : A
PLC Inputs button changes button opens the Pressing the buiton
In1][In3| ][ press |9 In 11n 13n 15 the group e e changes the axis
in2][In 4 button ) 10In 12in 14n 16 e —
L— N
- Pressing the buiton PECLe
J . | menu
M Gaetin= pLC activates {glreen check mlark,l ENABLE Select Select
or deactivates the axis AXIS Group Motor
Fig. 26 Setting - Motors Fig 27 Set-up - Motors

5.3.2 PLC settings

In the PLC menu, settings can be made for the visualization as well as for the outputs. To do this, you must switch to
userlevel 2.

N © )

Standard PLC Qutputs
Level 2 Out 1 Out 5 Out 9 Out 13
Qut 2 Out & Qut 10 Out 14
Out 3 Qut 7 Out 11 Out 15
servomold Out4 outs  oOutl2  Out1e

PLC Inputs
Press button, to set Inl|lin3 Press button PLC E w
4

(é >
the Basic settings [In 2][In 4] in 1§
&

Motors Groups PLC

Torque Adminis- Edit

Ep Basics tration Program

Fig. 28 Setup - PLC
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Outputs are active when the motors are
enabled or disabled. {Press bufton to

change the setting)
SESESES I i L Set output which is active when the
Output for Stand Still | . i motors are af standsiill,

Output for Operational |

| | set output which is active when
| the motors are enabled.
VISU inactive [Minutes] | 10

—,

|

Time setting when the currently
logged in user will be logged off
{Auto Log Off).

Hardware

Fig. 29 Setup - PLC

In the PLC submenu Hardware information about the connected servocontrollers and the available inputs and
outputs are displayed

_PLCSetup e )

Enable outputs [ only in operation |

Output for Stand Still |

Output for Operational |

VISU inactive [Minutes] | 10

Press button

Hardware
Hardware

TitlePLCFieldbusSituation
PLC |

L= 1
b S
L Hl hT
] == (=

, PLC I/O RAW
Fieldbus mapping Inputs

Fig. 30 Setup - PLC - Hardware - Connected Servo Controllers
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TitlePLCMachinelnOutConfig

PLC Inputs

L . 15
aorl | e [ e [roen [t [z [ oz [ ez [ ez [ ez [ a3 | w3 [ e [ g e [ |
PLC Outputs

A s . 1%
o1 [sont | moed | e [ oc2 | o2 [ 3 [ 33| - [ - [ - [Pc]puc]puc]euc|

. PLC IO RAW
Fieldbiis mapping Inputs

Fig. 31 Setup - PLC - Hardware - PLC I/O-Mapping

Piesewp  "RE

TitlePLCMachineRawlnputs
ECC DIO 16/16 State 0: Boot

[In 1][in 3][in 5][In 7][In 9]jn 11 in 13 n 15
[In2]|[in4][in6][In&|In 10in 12In 14 in 16

WAGOD 750-348 State 7: NOT _AVAIL

(n 1][in 3][In 5|{in 7}[In 9]in 11/}n 134n 15
[1n 2][in 4][in &][In 8]In 10n 12n 14/in 16

DC2/EC2]1 Ext.
[In 1][in 2][[In 3][In 4]

. PLC I/O RAW
Fieldbus mapping Inputs

Fig. 32 Setup - PLC - Hardware - RAW Inputs --> Available Inputs
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5.3.3 Group settings

This chapter provides information about the settings for the groups.

Agroup is a collection of motors, if they are run synchronously. As soon as a motor is allocated to a group in the
Motor menu, it "inherits" all parameters of this group.

N ©

PLC Qutputs Group A Gruppe 1
Out 1 Qut 5 Qut9 Out 13
Out 2 Out 6 Qut 10 Out 14
Qut 3 Out 7 Out 11 Out 15
Out 4 out 8 Qut 12 Out 16 —
PLC Inputs
[In1]lin 3][In5][In7][ Press | 13|n15 Press
[In2][in4][In6|[In8]| button | 14)n 16 button

E > 3|
Matars Groups PLC ‘ .' ‘

Fig. 33 Setting - Groups Fig. 34 Set-up - Groups

After switching to the respective group you are able to determine the valid settings and parameters for this group.

Limijt the max. torgue and Setup Gr @ This area is used to sef the

max. rotation speed —| : | parameter of the group:
depending on application! Sthadcd L& piome = Here, the standard - Application setting
parameter during the (defines the type of application)

Pressing the button will change

oo the direction of rotation = it i
Caution: Values only f defining of new program F;Dsmonfs_et_img "
apply for the motor! Motor data steps (actions) is defined. _{ ‘?ﬁ nes imits such as Software
{numbers in brackets irection | irr;_m swrtch:ﬁ
show the maximum - Torgue setting
values) O R N (defines the torque limits)
Max. moment 8000 | mNm Max. 14800 - Manual mode setting
Press ‘Application- Pociion [PT— (defines the valid settings during
button T— Setup Basics Basics i manual mode)

Fig. 35 Set-up - Group A

The direction of rotation is in principle pre-setto "Normal" - this means - when looking at the motor shaft, the positive
direction of rotation is clock-wise.

Fig. 36 Motor - Direction of rotation
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5.3.3.1

Application settings

The application settings allow input of various parameters, to calculate the factor for the number of motor revolutions
(resulting factor). Thus, itis possible for the later program, to operate with real values to approach the positions.

Press button to

change type of
application

Gearbox level 1
Bevel | Spur wheel 1

Gearbox level 2
Bevel f Spur wiheel 2

Tooth Beit
Disc 1/ Disc 2
Gear ratio
Pitch

Resulting factor

Multi Drill

.

Multi Drill

Gearbox level 1
Bevel § Spur wheel 1

Gearbox level 2
Bevel § Spur wheel 2

Tooth Belt
Disc 1/ Disc 2

Gear ratio

Pitch

| s|/|

-, | Example ‘

1 7|

36] /|

1000.000 I um

This area is used to set the parameter
of the application.

During the input of outward/extend
length, traverse path, thread leads
and toathed wheel module, consider
the units (um).

I Resulting factor

3a.nzar

The resulting factor is an internal
factor to calculate the number of
motor-rotations, needed for the
movement in pm.

Select field to
change values

)

—

3]/

[ Samooms)] ur

32.727

Fig. 38 Set-up - Group A - Unscrewing Multi - Value input

|
|
44 | =P
|
|

NEr 0T LEE Enter values

via keypad

IMir: 1 Max

ER R B3 ;
) =
1 i 3 ESC
BEn|c;
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Depending on the application, you can just enter the required parameter into the mask of the respective application

type:
Press button to Press button to
change application L change application [
Muilti Drill - | Linear with Rack and Pini
Gearbox level 1 ]
B S el i | 5|/| 25| Traverse length 10000 | pm
Gearbox level 2 Teeth | wheel
Bevel | Spur wheel 2 | II/| 1| | eth Eevelwhee Iz ‘
Eﬁ?ﬁ:ﬁi 5 | 16 | /| Ml + Modulus 1000.000 | pm
| Gearbox level 2 1 /l 1 | ‘
: Bevel 1 5 heel 2
Gear ratio : G‘;";-r ral:: whew -
|
Pitch 1 P bution T
Resulting factor n‘::;t ll:le::f o Motor turns 3.2 Resulting factor 3141.593
| . | || v |

®

Linear with Ball SCrew g | ‘ Single Drill
Press button to Gearbox level 1 Press button to
Traverse length 10000 | pm change Basll s:m adaft 1 :I/ change
Pitch 1000.000 | pm . . Worm [ Wheel Lo
) application application
ERiciency 27(% ‘ Pitch 1000.000 | pm ‘
Motor turns 50.0 Resulting factor 200.000 Resulting factor 40.000

H

Fig. 39 Set-up - Group A - Change application

5.3.3.2 Position settings

Subsequently you can perform the position settings valid for the group. Via a value input on "Min. position limit" and
Max. position limit" the software limit switches can be defined. The drive will then not exceed these positions.

St CIOU Rl )

e ——— 1O

] Position Basic Parameter
Symbaol A [Name Gruppe 1 . :
4 Position Window 10| pm
Time D' ms
Motor data I Following Error 10000 | um
MotorDirection _ Time o ms

Max. Speed 8500 |RPM Mazx. B500) Min. Position Limit 0| pm
L 4 Action 1
Press 8000 | mNm Max.  14800)  Basics Max. Position Limit 0| pm
button
L Position Manual mode
Setup Basics Basics ! !

Fig. 40 Set-up - Group A - Change into position settings

Time input allows a delay of the
"Position reached” signal.

S

Tolerance range for the deviation
from "theoretical” (calculated by
controller) to "real” position.

Set according to application
(consider mosses) (default value
10000um)

Position Basic Parameter
Position Window

= Time

| Following Error
ime

Min. Positian Limit

Max. Position Limit

Fig. 42 Set-up - Group A - Perform position settings

e —— Ok

Fig. 41 Set-up - Group A - Position settings

( 10 um—l-{

0|ms

10000 | um

Tolerance range from when the
"Position reached" signal was sent to
the drive. (Default value 10um)
Larger value (e.g. 1000um) allows for
faster signal processing (drive reports
position already at position 1000um)

0|ms

| {h_um
| {,-u;|<

Software end switch:

The drive can mowe within these
values.

Caution: Adjust values to
application!

Input of "0" values deactivates this
function!
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5.3.3.3 Torque settings

The torque settings describe the limits of the torque and force monitoring.

Caution: These values are notintended to limit the torque or force, but are only used to monitor the torque (force)
actually applied and to initiate suitable measures when these limit values are reached.

I ®
Setup Gr. (depending an max. torque motor and
Torque / Force Control Param

Standard A Torque / Force Warning 210000 mNm t'“”“"”""i”"”"m"””)
Level 2 - 9 Max. Torque / Force 210000 mNm Max. Application 213780 mNm
—
. Torque / Force Warning 210000 | mNm
ServomOId (@Iﬁ — == max. Torque | Force | 210000 | mNm
Press {63 REs Enter values according to
button {c} riton application - Caution: Values are
shown in mNm {on torques) orin N

Torque Adminis- Edit ]
Setup Basics tration Program ‘ 'ﬂ (on thursts)

Fig. 43 Set-up - Group A - Torque settings Fig. 44 Set-up - Group A - Torque monitoring

SCtUp GroUR i ©)
The torque warning (force

The maximum torque or Terueiy f{m‘fe asalFaramates wamr’ng} is the ”309' t:"fl'r'ri"”'!‘ to
maximum force is a "hard" M Appliceticn SR i monitor the normal movements.
fimit and leads to an Exceeding is indicated by the
immediate stop of the drives Torque / Force Warning 210000: mhm < yellow flashing of the LED light
(LED red flashing) when Max. Torque | Force | 210000 | mNm strip.
exceeded. 1 time = repetition
The fault must be confirmed - 2 times = repetition
subsequently a complete 3 times = drive stop
program sequence must be - {confirming fault is required)
performed in manual mode!

Fig. 45 Set-up - Group A - Perform torque settings

Exceeding the limits set by torque / force warning, still does not end the movement - an exceeding of the maximum
torque (maximum force) stops the drive immediately.

Depending on the nature of the exceedance, an acknowledgment of the faultis necessary. This is can only be carried
from user level 5 (operator 1) are - thus, itis ensured that fault messages are not passed over without closer
examination of the reason of the fault.

More information about confirming faults as well as a List of possible faults and their meaning can be found in the
chapter Faults .

5.3.3.4 Manual operation settings

The manual operation settings describe the valid parameters during manual operation. You can setthe maximum
and minimum values for speed, acceleration / deceleration, the torque (mNm) or the force (N).

— Manual mode Limits
Symbaol A |Name Gruppe 1
: ! ! Max. Velocity 10000 | pm/s

Min. Acceleration 0| prmyfs*
Max. Acceleration 30000 | pm/s*
Motor data

MotorDirection ﬁ Min. Deceleration O.umlfs’

Max. Speed #500 |[RPM [T Press Max. Deceleration 30000 | prnfst
I ] button Action —

Max. moment 8000 | mNm M Basics Max. Torque / Force 210000 | mNm

Application- Position Manual mode ) |
Setup Basics Basics I i

Fig. 46 Setup - Group A - Switch to manual operation settings Fig. 47 Setup - Group A - Manual operation settings
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5.3.3.5 Action settings

The action settings are entered as default values when defining new program steps (actions) - this allows you to set
"common" values (e.g. during acceleration and deceleration) so they do not always have to be entered again.

_SetD GIOUR I © _Setup GroUp e ©)

Default Action Parameter

Symbaol A |Name Gruppe 1
) ' Position 0 pm
Velocity 10000 | pmfs
Torque 0| mNm
Motor data e
i ]
MokarDirection ﬁ Press Acceleration SOUGDIum's-
i 3
Max. Speed 8500 |RPM Max. button Deceleration 30000 | pmyfs
i | Action !
Max, moment 8000 | mNm Mas, 148000 Basics Delay 0|ms

Manual mode
Basics

Position
Basics

Application-
Setup

Fig. 48 Set-up - Group A - Change in action settings Fig. 49 Set-up - Group A - Action settings

5.4 Interface settings
Should a commissioning be performed on the injection moulding machine, then the interfaces of the injection
moulding and the Servo Control System must be configured together.

The basic definition of the inputs and outputs takes already place during the configuration of the interface cable and
the interface connector on the injection moulding machine. Now it must be checked, if the signals arrived, as
required, at the Servo Control System as well as at the controller of the injection moulding machine.

For this, you have the possibility to check the inputs and outputs during setting mode / setup and set them manually to
check the signal on the injection moulding machine.

____________________ o}

o}

Test @ PLC Qutputs

| Level 2 A O] out 1 out5 out9 Out 13
| Process monitoring ! — Out 2 Out 6 Out 10 Out 14
T Qut 3 Qut 7 Out 11 Qut 15
| Not homed ! _.. Out 4 Out 8 Out 12 Out 16

@ PLC Inputs
[In1][in3][in5|[In7][Ing]In1lIn13|n 15
! Press [in2][in 4][in 6][In 8]In 10 In 12 In 14 n 16

Button |
Setup E‘sq:;': At?-:tiigi: Pr:;i_;m & Motors Groups PLC

Fig. 50 Setting- Setup

Outputs of the servomald
controf unit @ The outputs of the controller can be changed manually by
/PLC Outputs Z pressing the respective output key.
] out1 outs out 9 Out13 _
Out 2 Out 6 Out 10 Out 14 = Gregn =output is set (1 or True)
Out 3 out 7 out 11 out 15 = Whhrte:ct;urpdu!rs nqts;r (0 orfn;;;fse)
] ouwas Tk Out1z OUL1E - The standar s.tat.e is shown without frame.
>Elnputs - The red frame indicates that the output was changed
in 1] [1n 3] [in 5] [In 7] [1n 9] In 13 [in 13[In 19 manually.
([In2][in 4 up_ﬁl In 8] [In 10/[In 12][in 14][in 18| O Bl Guiput AL was manuly seto
- Inputs of the servomold control unit ‘ 2| Output A2 was set to 1 by the program
Green = Input 2 is set (1 or True) [ A3| Qutput A3 was manually setto 0

Fig. 52 Setup Modify Input- Output signals

Fig 51 Setup Input- Output signals
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5.5 Drive settings

Among the drive settings are the settings that control the behavior of the servo controller with respect to the mass
inertia of the motor and load.

Whenever the control is operated by other motors or other tools, the response characteristics of the drives (servo
controller) must be adapted to the changed situation by autotuning.

Since e.g. modified mass inertia exist (both from the motor, and on the load), the drive must e.g. provide more power
to maintain the motor in position or to approach a position exactly.

Auto-tuning determined drive parameters are written during the save of the program to the permanent memory of
the drive and are available from this point on, even long after a restart of the controller.
Onlywhen another drive or a modified mechanism is used (other tool), the auto-tuning has to be performed again.

Autotuning

@ NOTICE! Wrong parameter values (application settings, max. Torque motor, etc.) distort
the result of autotuning!

e For autotuning use the settings (parameters) of your application!
¢ Provide all mechanical conditions which are used later in your application.
e Perform autotuning on completely assembled and operational ready drive.

You should also read the information in the installation and operating instructions for the individual drive units.

5.5.1 Autotuning

During the following situation autotuning should or must be performed:
e Should - After a complete maintenance of the tool, since the mechanical characteristics might change.
e Must - Same motor but installed on other tools.
e Must- Always when the control unit is operated on another tool (other motor).
The mostused standard for the settings is as following:
¢ Position type - Following Error
o Filter type - Standard
e Bandwidth - Medium

If the resultis not as desired (motor to aggressive - starts to drone) you can set Filter type to "Standard"

06.04.22 06.04.22
Manual Mode 11:53 Manual mode/Subs 11:55 @
Actual Step 2 Standard 0% Actual Step 1] Standard
var 1 4347 | var 2 o | var 3 o | vara o ¥ @ var 1 4347 |var 2 o |vara o |vara o
- 00000 i ‘.un'.‘- |

R1 R1 ;

milm et

Max Zero Position

541 % +
o Press 185 Press
P [um] D
a5 L MU button button
Move out Move in Ext. Single '
10G + JOG - Mode Mode

Fig. 563 Setting- manual operation Fig 54 manual operation - ext. Mode

As soon as you switch to manual operation, the colour of the menu as well as the LED light strip changes to yellow -
this is the indication that the drives are now under power

In order to auto-tune the motors, you can switch to the Ext. Mode, Single Mode and select the appropriate axis (A) by
pushing the button. By pressing the auto-tuning button you reach the sub-menu auto-tuning.
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06.04.22 06.04.22
Manual mode 11:55 Group A 11:56
Auto Actual Step  >MNext OnTrue  On False Pasition (0 Drive Units 1.press this ‘
Mode 1 1 0 um
Actual Action Sequencer State Velocity {33 Drive Units
In%tg%pl%llljljljljjl:[l[nj[lljj == pcceteration Deceleration e
Step P EOOOooooooooooog 20000 | umjs? 2000 Tuning ‘
Counter
[0 Ja 0o ]e[ 0o | : Max. Torque | )
Press [ o |5 o |7@3sz2a0 MAARRRR AN RRRRAAARRN 4000 Haoming
buﬁoﬂ 0 200000 mBm
[ T | Move Move
'ﬂ 2R re Absolute Relative _ ‘
Fig. 55 Setting- Manual operation - single mode Fig. 56 Manual operation - Jog mode Drive A
Group A 06.04.22 /=
i pD;;bD”_ R T —— The filter type defines the stiffness of
controller tries to, et Autotuning WE e
_rr;ce.-_;ts a;exu'ct a_spossr the T | Enaa - standard = nermal
osition e
pos Hu oted fraversing curve e Epm p— | Ao - @ntiresonance = soft
L rror
(fo E;::Thg em;r} Dr_h_ i - max. stiffness = hard
-rea ; F"" en p”ﬂ;ﬂ;" s Filter type Bandwidth - :
accurately as possi i
yosp | standard The bandwidth determines the dynamics of the
{overshoot) 4
Following errors allow the fntiresonance edjum Sonboan ) i
e o Max. Stiffness High - small bandwidth = low dynamics but also less
overshooting moves a bit softer S T T T
e Start - high bandwidth = high dynamics but also more
erratic control behavior.
Fig. 57 Auto-tuning settings
06.04.22
Group A 12:00
Heed the warning Autotuning [ Emor_| ‘
for autotuning WARMING: ]
Please check, that the axis is in Power
= standstill and its movement is no‘; On/Off ‘
dangerous for operator and machine!
| N |
The torquefforce limit of the
Manual Mode is NOT active during
Autotuning! Press
1 button
‘ Start ‘ Start
Fig. 58 Start auto-tuning
06.04.22
Group A 12:01 @
Autotuning Error
| Warning |
Position type Enabled
| Follewing Error Owershoot Running gm,::f; |
[ [ Homed | n
.F'"’er type Bandwidth The green tick indicates a
| Standard Low successful Autotuning.
Antiresonance Medium
Max. Stiffness High
Start w i
Fig. 59 Auto-tuning successful
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5.6 Move axes

After the basic settings have been completed, the drives can already be moved manually. Please ensure that with a
non-homed system, the software limit switches are disconnected from power. Move only slowly and with little force.
ATTENTION: Keep in mind, that on too low delay values an overtravel of the drives can happen!

Not-homed

@ NOTICE! Move the drives especially careful, if it is a not-homed system, to avoid
property damages!

e \Wrong parameter values can damage your tool - check all values before you move the drives.
¢ In a not-homed system the softw are limit switches are inactive - make sure that you do exceed the mechanical limits!

06.04.22 06.04.22

Manual Mode 11:53 Manual mode/Subs 11:55
Actual Step 2 Standard @ Actual Step 1] Standard
var 1 414?|_wrz o|-ur: 0| vara 0 G war 1 -1.1-1?|wr2 o [var 3 o | vae a o
R1 — 200000 R1 fpm) |
N 0
Max. Zero Position
541 +

0 Press 155 Press
Pos [1gm] N
' b button button
Move out Move in Ext. Single
JOG + JOG - Mode Mode !

Fig. 60 Setting- manual operation Fig 61 Manual operation - Extended Mode

As soon as you switch to manual operation, the colour of the menu as well as the LED light strip changes to yellow -
this is the indication that the drives are now under power

In order to operate the drives in manual operation, you can switch to the Ext. Mode, Single Mode and select the
appropriate axis (e.g. A) by pushing the button.

Prior to the movement check the set parameter again (especially speed, acceleration, delay and max. torque/force.
During the first travel use only very low values for speed and for max. torque / force to prevent damage to the
mechanism. The values should not be too low, for the acceleration and deceleration, in order to avoid overrun the
position.

Pressing the JOG + and JOG button (or the + and - buttons on the front panel), you can now freely operate the drives.

Manual mode o Group A a6.0422
Auto Actual Step >Next OnTrue On False Position (0 Drive Units [ Emor |
Mode [0 ]| 1 ! |: ) B [Warning |
- Actual Action Sequencer State S e ' (33 ll::riveunits FE—
5 Error Done . i) TE | a | On/Off ‘
InputyOutput + Becaleration _nm. oo

Step P %Q»:,I;.Q;IHEH:“; Chart shows the required

Counter i torque/force.

0 |4
press 0 |5/ o |7[2382240 INARRARNARRRANARRY
) ) o 200000 MM 2 -
) < STUATT 2.) Press Len .
3 ' : _ Move Move J
tﬂ' button G+ joG Absolute Relative _

Fig. 62 Setting- Manual operation - Single Mode Fig. 63 Manual operation - Jog mode

20000. umys® 20000 |pam/s? Tuning

Max. Torque [ force

Homing

To get an indicative value for subsequent homing, you should record the necessary torque / force, in which a travel of
the drives in idle is possible. The torque or force for the homing should be above in order to ensure safe homing.
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5.6.1 Homing the axis

You can execute the homing manually by hand or in semi-automatic mode as a subprogram in the main program:

For manual homing, switch to the corresponding menu in the manual mode. The settings for referencing in manual

mode are described below:

06.04.22 06.04.22
Group A 11:56 Group A 12:03
Position (0 Drive Units Error Position (-6 Drive Units Errar
0 0 um | Warning ] 0 um | Warning
- Enabled - - - Enabled
Velocity (33 Drive Units Power Velocity (41 Drive Units Power
500 0 pmjs On/Off 100 0 pmyfs On/Off
Acceleration Deceleration Pre Auto _.' Speed Acceleration
55
20000 | prmys? 2000 Tuning ‘ 5000 |pmys 5000 | pmys? ‘
button
Max. Torque . Homing Method Torque | Force
(RARKVRRRRNRRANYRARNN 40000 mNm | fomind ‘ -3 2000 | mNm ‘
(1] 200000 mNm
Move Move Homing Homing
HCh JoG- Absolute Relative ‘ on Position End at 0 |

All values relevant for the homing are setin this menu. Make sure when you enter the torque or force that the drive can
build up enough strength to even reach the safe end position (stop position).

If torque or force is settoo low, the system assumes that the stop point (mechanical stop) was already achieved - this
can lead to, that home point and stop point are not matching.

Be careful when specifying the position value that, depending on homing method used, the correct sign is used!

| Results of different position values during the most often preference method -3 and subsequent positioning of axis to Oum position |

| Position value —iﬂumé /
10

=20 -30 -40 »==
e T |

=G0 50 40 30 20 10 O
e [ o e S|
| i, . (— .|

| Position value Opm J l
1]

=70 60 50 40 30 2010 | -10-20 -30 -=-
———+——+— —t—

| Pasition value 10;4111% g
10

+80 70 B0 50 40 3020 | 0 -10-20 -
[ i T e =t

7% I

Fig. 64 Program example - Homing - Position values

Homing values

NOTICE!

&

Prior to starting the homing, check the values for position, speed,
acceleration and max. torque as well as homing method

e \Wrong parameter values can damage your tool - check the values prior to starting the homing.

o Ensure that the correct position values are entered acc. to the homing method!
- 3 (mechanical stop in negative direction) = 0 or negative value as position value
- 4 (mechanical stop in positive direction) = 0 or positive value as position value
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By entering a value in position, you tell the system which position value is present during mechanical stop. Example: -10

means that the home poin

normal program sequence moves to position 0 it has thus 10um clearance to the fixed stop.

t in the homing method (-3) is around -10um behind the reference surface. Since the drive in

-3 = mechanical stop -

05.05.22
Group A [ current position 16:16 @ Pressing the power On / Off
= = i " n
Enter the values that apply | /socition (-1580 Drive Units Error button sets cfnve tr:_r Ready
for the homing process. 10 A5 pm Warning {green) or switches it off. (Also
Enabled | —————— for stopping the homing)
Velocity TT Drive Units Power
100 0 pmjfs [ Homed | on/Off =
Commeon values: ( Enter the method of homing and
Speed Acceleration

negative motion{-)
-4 =mechanical stop - Homing Method ue / Force i
-3 2000 | mNm |

5000 [ um/s /st ‘ the torgue or the force.

positive movement (+)
35 =home point at current ‘
position

Homing Homing
on Position End at 0

i

|

Pressing the button starts the homing - axis
stays on the position value (e.g. -10)

Pressing the button starts the homing - axis
moves subsequently to position 0.

Fig. 65 Set-up - Manual operation - Homing - Ready

is shown here.

The current postition

05.05.22
Group A 16:17 @
: = Axis is shown as
Position (-12699 Drive Units e —
'in operation” (green)

—=124 pm

(10285 Drive Units

100 100 pmys

Heming Methed orque | Force

Homing Homing
on Position End at 0

Speed Acceleration ‘

Iﬁ'

Fig. 66 Set-up - Manual operation - Homing

06.04.22

Group A 12:03 @

Position (-6 Drive Units Error
0 0 um [ Warning | | The axis is shown as
Velocity (41 Oriveunits  —napledl o homed (green)
’—100} g~ Runnin e
s Fiiomed | =@
Speed ) Acceleration
5000 | um/s 5000 | pmys?

Homing Method Torque /[ Force

2000 | mNm
Homing Homing
on Position End at 0 !

Fig. 67 Set-up - Manual operation - Homing axis

E

After homing the drives the Software end switchm can be used to limitthe movement of the axis.

INFO

Software end switch
Software limit switches allow you to limit the range of movement - it can avoid
unwanted movements across limits.

o Limit the travel range of the

e Always home the axes firs

¢ The range of movement defined by the softw are end switch is alw ays relative to your home point.

drive by setting the limits in the menu: Set group / position setting / min. - max. position limit.

t before you move it.
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5.6.2 Move axis

Now you are able to move the axis within the limits of the software end switch and thereby check the mechanical

With Move Absolute you can
move the motor to an absolute
position. This position refers to
the current zero point or to the

current position if the system

has not yet been referenced.
Enter the absolute position
under Pasition.

With Move Relative you move
the motor relative to the current

position. You also enter the

sequences.
— 06.04.22 @
Enter the values {position, Group A Current position | 11:56
- - P
velocity, acceleration, etc.) (0 Drive Units Error
that you want to use for 0 um | Warning |
moving the motor. Geiocy G o (D]
500 0 pmys iEed' On/Off
Acceleration Deceleration Auto
The Jog - and Jog + buttons 20000 | p | 20000 | pms? Tuning
can be used to move the Max. Torque / Force
motor by hand. Aslongas | [IILLTULLTEEN]ETLL 40000 | mNm
the buttons are pressed, . L -
Move Move !
the motor moves. 106G + 100G - [ EFEaIE EEHTE

Fig. 68 Set-up - manual operation - Jog operation

measure of the relative
movement under Position.

In addition to the Jog button on the touch screen the Plus/Minus button on the control can also be used. The drive
moves as long as the button is pressed - when you release the button, the drive stops (note the set acceleration and

deceleration, and consider this with the manual method).

Corresponding (+) bulton to

Jog+ (with this the drive can
be moved in the plus
direction)

Switches the drive off immediately
(deactivates the safety relay)

Switches the drive on

Corresponding (-) button to

{activates the safety relay)

Jog- (with this the drive can
be moved in the minus
direction)

Fig. 69 Controller operating button

5.7 Edit programs

This chapter provides information for creating (editing) programs. The previously made basic settings form the basis
for the following programs. Entirely new programs can be created and existing programs can be changed (the most

common way to create a program).

Further information on the structure of the programs can be found in the chapter Programs.m

Ensure that the programs that have been changed or newly created are saved via the Administration program, to

ensure that the actual settings are not lost.

Wrong machine parameter

&

NOTICE!

Wrongly set machine parameter can lead to property damages to the Device
(Servo Control System) or on the injection moulding tool.

Setting the machine parameter and commissioning may only be done by experts!

Ensure that only the program for the respective injection moulding tool is loaded!

Note the information about maximum rotation speed/max. torque of the drive/transmission combination used!
Only set the machine parameter using the manufacturer installation and operating instructions for the drive/gear combination!
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Standard
Level 2
servomold®
Press
button
Torque Adminis- Edit
SEELD Basics tration Program

Fig. 70 Setting - Edit, change in program

| Prog.Edior P 3/S 0 “RE

Condition Action Link
Ne. |I v A oV A Tr Fa ‘f\l
] MA 11|
1 MA 2|2
2 MA 3|3 U
3 4 | 4
- T SR
5 5|5
6 _l || ]LM 7|6 .H W
Alternate Edit Edit Edit
Functions Cendition Action Link

Fig. 71 Program editor - Overview window

The valid program row is m Using the arrow key change to the
highlighted in yellow Condition Action Link next program row or fjump aver
Ho. I V A D VA Tr_Fa N several rows (double arrow)
| 0 MA 11| -
1 MA 2|2 T
Here, the condition of the ——— \/
program during the i Ll 3|3 Here, the actions of a program
respective step is shown = - —r—;‘._l_—‘*—- L1 during the respective step is shown
= 4 [ ——— -
E=inputs —H 1.) Press - 2.) Press || 3.) Press | ] E=inputs
Z=Counter 5 button LU button L button L WV 7= Counter
A= Status of axis A 6 .H A=Axis A is moved
Minr Edit Edit Edit {AP=Absolute Positioning)
Functions Condition Action Link

5.71

Status

Fig. 72 Setting - Program editor

Conditions

PLC Inputs

1.) Press button
to set inputs

i1

|

/\

The condition editor shows what conditions must be met to perform the settings in the action field.

| cond.Editor P 3/S 0 YnE

PLC Inputs
In1 e In9
In2 In 10

Y

2.) Press button
to set stotus

Qverview of conditions:

axis is queried.

The green box shows that an
input as well as the status of the

Input 1 (E1) is queried - If a signal is
received (rising edge = from 0 to 1), the
condition is fulfilled.

Group A

Status
Done Accelerating Warning
stand Still T In Melocity Fault
In Moti Homing Enabled
Homed
The standstill of the axis is queried - If
the axis is stationary (T = True), the
condition is fulfilled.
Leave
menu

Fig. 73 Condition editor

mo mils Leuue
in? In 15 LLEL
Ing In 16 u

v

Counter: When a pariicular count is reached, the
condition is fulfilled.

_<::

Cancel

Further possibilities of the status query are, e.g.:
- Done (the condition is met as soon as the time is expired
at the previous motion)

- Homed (the condition is fulfilled when the axis is
reported as homed)

Once all conditions are met, the action of the
corresponding program step is performed.,

v
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5.7.2 Actions
The action editor allows you to set different actions - a prerequisite for starting the action is the fulfillment of the
conditions in each program step.
An action can e.g. be the move to a certain position, but also the stopping of a drive or performing a homing.
1.) Press button

st | @ [ )
- _‘* . PLC Outputs

Maowve Absolute . ‘ﬂ‘ Out 1 T Out 9

Position | k moonL Out 2 ]\F Out 10

) = V Output 1(0ut 1) is set - (T=True)

- — 2.) Press button - This signals, for example, indicates
Overview of actions: to set action the end of an action.

The green box shows Led
g . Toours ooy ve
that different outputs menu
. Qut 7 QOut 15
are being set

. Out 8 Out 16 u
Leave V
menu = E
D © k| Ceienge oo

reading is changed.

Group A

Move Absolte:(MA) —_— Here, different actions can be set.

Posltion | 10000|um Move Absolute - moves to the indicated position with the set

Velocity 2000 umis values for speed, acceleration and deceleration.
Further possibilities are, e.g.:
- Move Relative (moves by o value)

Acceleration | 10000 | pmis? - Stop Drive (stops the drive)

Deceleration | 10000 | umjs? Cancel - Homing {performs a homing)

Delay 1~ 5000 etc.
Here, it is possible to set a pause || HE1iE F
after the action L] “

Fig. 74 Action editor

CAUTION: The set delayinterval "Done" is only effective when the next (following) condition in the axis status checks
the "Done" signal.

| Cond.Edior P 3/s 0 %RF

Status Group A
Done Accelerating Warning
Stand Still , T In Vielocity Fault
In Mation Homing Enabled
Homead

Condition as state of the prior

movement - after pause is
B Cancel

over (stand still = True) the ! Confirm and

condition is considered met. P S —

Fig. 75 Condition editor - Status - Done
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5.7.3 Links

Links refers to the objective of a condition, depending on whether this is reported as completed (T = True) or not
completed (F = False). The target of the link here is the specified program line (No. 0,1,2, etc.)

_Q The links show which program step is performed when

Condition Action Link conditions are fulfilled (T=true) or not fulfilled (F- false).
N:' LvA ﬂ["f MAA r.;r Ff ; Al This means that if the condition in step no. 0 is not fulfilled, the
i E 2|2 = program jump to step no. 1. If the condition at step no. 1is not

. fulfilled, the program jump also to step no. 1- and so on...
: e 3|3 As soon as the conditions in one step are fullfilled, the program
8 4|4 NN jump to the linked destination Tr (True).
4 1 Press e L This condition is checked every 50ms - thus further conditions
5 5 can be checked during an action.
6 J | J ‘M_R| bl_lﬂ‘on & _H W (e.g. input 1=False, o stop the motors immediately if the signal
Alternate Edit Edit Edit drops down)
Functions Condition Action Link

Fig. 76 Program editor - Links

Click her
to change link
Link OnTrue ol False
I | L [ s [ o B e \
Homing Start Step | | | | )
Subprog. Start Step 4 | =) | 6 _ Clear
Enter value via g Leave
Sub 1 J Sub 2 Sub 3 Sub 4 numeric keypad and | ESC menu
_ confirm with OK
Sub 5 Sub 6 | ‘ oK
Fig. 77 Program editor - change link target Fig. 78 Program editor - Link target - numerical value

Using the links, the programs can be structured and divided into program blocks - thus itis possible to queryin the
first program lines conditions which can depending on status, jump to a certain program block. E.g. automatic
homing (program checks whether the axis is reported as homed - if not, an action "homing" is performed, which
begins in the main program as a sub-program in a corresponding program line. If the axis is reported as homed, the
program skips this action and immediately begin the actual movements)

Thus programs of varying complexity can be created, which respond to diverse situations and thus lead to a safe
running of the program.

5.7.4 Sub-programs

Subprograms are part of a program. With subroutines you can program special sequences and functions. This can
be, for example, the start of a home position or also a special reference run. The respective subprogram can be
created and started in the editor after the main program. Main program and subprogram are separated by an empty
program line. The subprogram ends with a blank line. By using the button "Edit Link" you can select the number of the
subprogram and you can enter a name.
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FEEEE— . RS
No. |1 v A oV number 1in the program step ‘ Name | Grundposition

A

8 L Link On True On False 3.) Enter name |

9 W ‘ |

10 10| 10 l Vv | L ] | it | . V

1 MA 1211 )1 M ‘ . Homing Start Step

12 13| 12 Subprog. Start Step )

13 13|13 [ 1

T 2012 AVAV ‘ Sub 1 Sub 2 ‘ Sub 3 H Sub 4

1.) Press button - s .

Alternate Edit
‘ Functions ‘ = T Link ‘ | 2) Selcect subprogram I |
Fig. 79 Program editor - Define Sub program Fig. 80 Program editor - Sub program

The sub program is shown in the Manual Mode / Ext. Mode and can be choosen there.

05.05.22
Manual Mode 09:45 @ >
Actual Step 1] servomold testprog. 1 motor | Actual Step 1] servomold testprog. 1 motor
Var 1 133|mr2 D]Wr] 0|\Brﬂ o % ‘ Var 1 133 |var2 0 [var3 0 [ vara o
R1 45000 e R1 fum]
miMm

— ‘ -762

{ I Grundposition -

Select
o Press button

—% Subprogram
=~ s -y
Yy [ | B |

Fig. 81 Man[;al Mode - Ext. Mode Fig. 82 Manual Mode - Choose sub program

Max
201

Move out Move in Ext.
JOG + JOG - Maode

The choosen program can then be started.

05.05.22
Manual mode/Subs e @
Actual Step 11 servomold testprog. 1 motor Actual Step 12 servomold testprog. 1 motor
Var 1 133 |var2 0 |var3 0| vard o Var 1 133 | var 2 0| var3 0 | var 4 o
R1 Tum] R1 tum]
-162 8328
I Grundpasition || I [ Grundpcsition"%_‘__
The running program is
start displayed by changing the
sub, ram button color and font size
Single . Single .
sare (Ul | w | B [see [0 | s | B |
Fig. 83 Manual Mode - Start sub program Fig. 84 Manual Mode - run sub program
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5.7.5 Editor of further functions

Possibilities are provided under "Alternate Functions" to copy individual program rows (program steps), to insert
them, newly create or also delete. There is furthermore an "Undo" function that can reverse and accidental action.

© I

Condition Action Link Condition Action Link
No. |1 V A oV A Tr_ Fa ‘,u‘\ Mo, |1 VA oV A T Fa J,-‘\
0 | [ma 11 0 [ [ma R
1 MA 2|2 1 | |ma 2|2
2 MA 33| Vv 2 MA 33| Vv
3 44 M\ - 4|4 Insert
Step
* | | press button 5 10| - | 510
5 5|5 5 Leave Delete
6 ]m J lM_R| | 7186 -H W 6 J | J ‘LM menu Step
Alternate Edit Edit Edit Alternate Paste
Functions | Condition Action Link Functions Sl Copy tndo
Fig. 86 Program Editor - Switch to more functions Fig. 86 Program Editor - More functions
Insert copy
INFO This command allows you to insert a previously copied step anywhere.

* Before you insert a copy of another step, you need make space for this step at the desired location ("New Step"). Otherw ise,
the program step w here you insert the step is overw ritten.

5.8 Administer programs

For the administration of programs both internal and external (USB) storage locations are available. The internal
storage options currentlyinclude 100 memory locations- externally any number of programs can be stored on a USB

stick.
Standard 2 Level 2
Level 2 O@
— Change
B Password
servo mOI d i - Press button to access -
(ﬁ‘} the program memory Level
Press —= or USB stick
button V Language
Torque Adminis- Edit Reset '
Eaalp Basics tration Program & Rrograms Counter
Fig. 87 Setting - Administration Fig. 88 Administration
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5.8.1 Save programs
When new programs were created or existing programs were modified, these programs must be saved. If you do not
save the program after the change of values or parameters, those changes are lost when you turn off the controller.

To change the name of the program you simply select the program using the arrow keys (yellow) and press the button
"Edit Name"

Currently active program
(green arrow)

1.) Mark program location
with arrow keys

0 | servomold testprog. 1 motor ‘A_ fyeﬂow maridng}
1 | servomold 1.0
Program 1: servomold 1.0
2
3 Are you sure 7
s Mark .
5 Here, the o
6 program name 2.) Press |- Program Cancal
7 can be changed v/ button ‘
e @ 3.) Confirm
Edit Name Delete Load Save
Pregram Program Program i save

0 | servomold testprog. 1 motor A

1 | servomold 1.0 “

2

3 . l V
Saving ...

4

5

6

7 W

Fig. 89 Save programs
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5.8.2 Create new program

Userlevel 2 is required to create a new program. You can create a new program by saving the currentlyloaded
program to a new memory location. Then you can change the name of the program.

Furthermore you can create a new program by copying an existing program from the program listand save itto a new
memory location.

In the current example, a new program is created based on the currently loaded program. To do this, select a free
memory location (yellow marking) and press "Save Program". The currentlyloaded program will be stored on the new
memory location. The new program is immediately activ after saving! Now you can change the name of the program
by pressing "Edit Name".

1) se!ect an empty memory

— and the yellow cursor bar
0 I—
1 | servomold 1.0
Program 3: servomold 1.0

2

3 Are you sure 7

4

5

Save
6 2.) Press Program Eancal
o
7 LYAY) button 3.) confirm save program
Save
Program

e ® mgrﬂﬁ._—_
0 | servomold testprog. 1 motor 0 | servomold testprog. 1 motor

1 | servomaold 1.0 n 1 | servomold 1.0

2 2

V 3 | servomold 1.0 H V

2 Sk Saving ... I + .

4 Mark

5 5 Program
6 6 New program is immediately [
7 W 7 active after saving. Now the ‘

1 name of the program can be |
Edit Name 2ia.cid changed
Program *

L Lo

Fig. 90 Create new program

5.8.3 Load programs

When switching on the controller, the last valid program is always loaded. If you want to load another program from
the program list, mark the program with the yellow cursor bar and press the "Load Program" button.

With the subsequent confirmation of the security query, the new program is loaded.
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Currently active program —

(green arrow) 1.) Highlight
0 | servomold testprog. 1 motor (L L t{.’be
1 | servomald 1.0 loaded with
2 Program 1: servomold 1.0
2 - Are you sure ?
s Mark ‘
5 Program
6 2.) Press - " P b Cancel

Change Aolis
7 S W ReadOnly
5 3.) Confirm
; Delete Load ave
EdibHame | Pregram Program ” Program ‘ load

After loading the
green arrow
indicates the active

0 | servomold testprog. 1 motor A 0 | servomold testprog. 1 motor program ‘
1 | servomold 1.0 1 | servomold 1.0 T
2 2
Backup
3 V + 3 V | ‘
4 Leading ... 4 )
Mark
5 5 Program
6 P 4.) Leave
Change
menu
7 W 7 ReadOnly ‘
' Delete Save |
Edit:Name | Program Program ” Program ‘

Fig. 91 Load programs
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5.8.4 Copy program

To copya program, proceed as follows:

currently loaded program
(green check mark)

program you .

0 | servomold testprog. 1 motor want to copy 0 | servomold testprog. 1 motor “ ,’\
1 | servomold 1.0 with the arrow L1 | servomoid 1.0
2 keys V
3
3 + Blue triangle indicates -
Mark highlighted program - the Reset
5 2'j Press T rogram ‘ . z . Mark
Button highlighting can be removed by
[ 'n . - |
Change pressing the button "Reset W
2 VU | readonly Mark™ .
" Delete Load Save | ; Delete || Load Save
Edl:Name Program Program H Program ‘ | Edibame " Program Program H Program r‘
0 | servomald testprog. 1 motor “ A
1 | servomold 1.0
Y Program 3: servomold 1.0
2
3 - V
P e = Are you sure 7
. 3.) Select empty - 4.) Press ":5‘3': ‘ » i i
ar
- memory space s Eon PrCDE:m Carcal
wo N .
7 || “Program 5.) Confirm
Save
Program
0 | servomald testprog. 1 motor “ A
1 | servomold 1.0
2
3 |servomold 1.0 v The copied program should be renamed first to avoid
— % - ;
4 ; urther confusion.
Program has been copied to Mark ‘ f f
5 Program
the new memory space i
6
| Change
7 | W | Readonly
" | Delete Load Save
Edibiame | Program Program H Program ‘
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5.8.5 Edit program name
To change a program name, proceed as follows:
—
‘ Programs 1.) Use the | Programs i
arrow keys
0 | servomold testprog. 1 motor to select
1 Id 1.0
SEMOmo the Program 3: servomold 1.0
2 program
3 | servomold 1.0 f'ﬂr which . New name 3: |senrom2|d 1.0 |
4 you want
5 7.) Press Button | to change 3.) Tap in the field with the |
5 | the name. current name
) W ‘
; Delete Load Save ! |
‘ Edibiame | Program Program ” Program | ‘

qI'VEw-SL'r\'ﬂ!HI)hI].CI [TE ] Sax a4

Use the keyboard to enter
the new program name

4.) Press
IIGK" to

confirm
—

[Programs RS

0 | servomaold testprog. 1 motor A ‘
1 | servomold 1.0
2
3 | new-servomold 1.0 “ U ‘
p : - _
Program name has been ark ‘
5 Program
: changed SR
Change
= T | s, |
; Delete Load Save
‘ EdibName | Program Program ” Program ‘

Fig. 92 Edit program name

4

—-

OGNS e ©)

Program 3: servomold 1.0
Meéw name 3: |new-servomnld 1.0 I
Edit Name Cancel

N

5.) Confirm new program
name
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5.8.6 Delete programs

To delete a program from the program list, select the program with the yellow cursor bar. Then press the button
"Delete Program" and confirm the subsequent confirmation prompt.

Currently active program

1.) Highlight program

to be deleted with ®
arrow keys (yellow
0 | servomold testprog. 1 motor c c c
highlighting)
1 | servomold 1.0
Program 1: servomold 1.0
2
Backup ‘
3 . Are you sure 7
4 Mark ‘
5 2.) Press Program
j Delete Cancel
6 button Pe— Program
; oy WM |
8 - 3.) Confirm
: Delete Load | Save delete
EGtNamE Program Program ‘ Program ‘ '

Fig. 93 Delete programs

5.8.7 Backup programs

To backup all programs of the internal memory, insert an empty USB stick in the USB intreface at the front side of the
device. Subsequently the "Backup" button appears in the menu at the top right.

Press the "Backup" button and then confirm the security question again with the "Backup" button. All programs are
now backed up to the USB stick.

B ©

0 | servomold testprog. 1 motor A Show ‘
1 | servomold 1.0 w use Back
ackup
2
- Backup ‘
Are you sure 7
3 1.) Press —-
button Mark ‘
5 Program
6 Backup Cancel
Change
7 W ReadOnly ‘ 2.) Confirm
’ - Backup
; Delete Load Save
Edibiame Program Program ‘ Program ‘

Fig. 94 Backup

5.8.8 Programs on USB

If an USB stick is connected, two additional function buttons appears in the program menu (Show USB + Backup). To
switch to the USB stick, press the button "Show USB".

You can display, rename or delete programs located on the USB device. You can also copy a program from and to the
USB stick. Furthermore, a complete backup of the programs can be performed from the servomold control unit to the
USB memory.

(Programs QR [ Pogemswse)  URE

0 | servomold testprog. 1 motor J n Show | 0 n Show |
1 Press use 1 | servomald 1.0 internal
2 button 2
- Backup | s \/ Backup |
4 Mark + g Mark
5 Program 5 Program
£ Change L Ch
ange
; W | o | ; W | e |
; Delete Load | Save . Delete
Edlbams Program Program ‘ Program | Edit:Nama Program

Fig. 95 Programs on the USB stick
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5.8.9 Copy programs from USB

To copya program from an USB stick to the internal program memory, mark the program first. Subsequently copy to

an emptymemory p

lace.

2.) Press bution to

®

toggle to internal
0 N Show 0 I memory Show
1 | servomeld 1.0 internal 1 | servomeld 1.0 L || internal
5 —
- \V Backup | \V Backup |
. . Blue triangle indicates
Mark | highlighted program - the Reset |
s Lot highlighting can be removed by [z
6 1.) Place the yellow i T
ba the Change pressing the button "Reset W
T cursor bar on ReadOnly Mark"
program you want to —
Edit Name P?elz‘; copy. Then press the Edit Name P?elz‘;
oY button "Mark Program” / oY
0 | servomold testprog. 1 motor Show
1 N UsB
2 1‘\ Program 1: servomold 1.0
- 3.) Select empty - \/ Backup ‘
memory space 1 Are you sure ?
4 Reset ‘—.’
5 Mark o T
6 Program
= 4.) Press button to ::°F:;m ‘
copy program from T 0g 5.) Confirm copy
a USB stick ve
T gram !
The copied program is now available for the internal
0 id test . 1 mot v
SRS —Rg Mo n BLEED) ‘ memory and can be loaded there, renamed, saved or
1 | servomold 1.0 use deleted
= .
- \/ Backup ‘
In the same manner, individual programs can be copied
: Mark ‘ from the internal memory to an empty memory space of
2 =TT the USB stick.
6 W Change
7 ReadOnly it is however not possible to load a program directly from
Delete Load Save dip L
I Vi
EdibNama Program Program || Program ‘l ‘

Fig. 96 Copy programs from USB stick
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6 Operation

This chapter provides information about the "normal" operation of the Servo Control System. The functions described
here can be performed on user level 4,5 and 6.

All further functions such as traversing the drive in Jog mode or editing prc&ams, require userlevel 2 or 3.
Information about the functions can be found in chapter Commissioning.

Heed the safety information provided in chapter Safety as well as the notes about Authorized operating
personnel, about Safety devices and Work stations .

Ensure during loading of programs, the program suitable for the particular tool is loaded!

Wrong machine parameter

@ NOTICE! Wrongly set machine parameter can lead to property damages to the Device
(Servo Control System) or on the injection moulding tool.

Setting the machine parameter and commissioning may only be done by experts!
¢ Note the information about maximum rotation speed/max. torque of the drive/transmission combination used!
¢ Only set the machine parameter using the manufacturer installation and operating instructions for the drive/gear combination!

e Ensure that only the program for the respective injection moulding tool is loaded!
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6.1  Switching on

When the Servo Control System is switched on at the main switch, the controller is started. The boot process takes
approx. 1 minute - afterwards the following start screen appears and no user level is active.

_Settings e

— I servomold testprog. 1 motor c.;'."G)
currently loaded program r/ A '
Servo mOI d no user level activ

Adminis-
tration

In case you are starting the control for the firsttime, please read the information in chapter Commissioning m. If you
have performed commissioning before, or you like to operate the control in normal mode, then you should first login
with user level 4 (setter / green RFID-Transponder) to load the correct program.

_Settings ik )
servomold testprog. 1 motor 6:’*
Level 4

servomold® C@ | >

Switch on
motors

Adminis-
tration

Fig. 97  Settings - User level 4 - Motors inactive

The yellow/blue flashing of the upper bar indicates that the drive is not active yet. Another indication of inactive drives
is the flashing LED light strip at the front side of the device.

As soon as the drive is switched on (safety relay activated), the display changes to blue static.

E %ﬁs{prﬂg_ 1 metor

Toggle display bar b wevela |

to blue-static
—
| Not homed ! I % ‘

Note that motors are are still

not homed!
Adminis-
tration

Fig. 98 Settings - User level 4 - Motors active
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6.2

Load program

Load the associated program to the injection mold into the control unit - this can be done from the internal program

memory of the control unit.

When the control unitis switched on, the last active program is always loaded.

When loading a new program, unsaved data of the previouslyloaded program is lost.

Furthermore, when loading a new program, active couplings of drives are automatically deactivated for gearing

applications.

servomold testprog. 1 motor

i
| Currently active program |

servomold®

2.) Press
button

Adminis-
tration

Fig. 99 Setting - Administration

Level 4

Press button to access
the program memory
or USB stick

Programs

Level 4
User
Level
Language
Reset
Counter !

Fig. 100 Administration

_Programs e ©

Currently active program 1) select with
Prog (green check mark) arrow keys
0 | servomold testprog. 1 motor and the
1 | servomold 1.0 yellow cursor — - —
2 barthe 0g : servomaol "
3 program that
2 shﬂl,ﬂdbe - Are you sure 7
s loaded
6 2.} Press _ { ye.*ﬂou? Pr:;::m
2 button VW highlighting)
— 3.) Confirm
Load
Program ‘ ‘ load program

Programs e ) 4 Proprams

v

servomaold testprog. 1 motor

servomold 1.0

Loading ...

N ;W W N PO

Fig. 101 Load program

servomaold testprog. 1 motor

N

servomold 1.0

V

|' .

N (W s W N D

Cancel

The green check
mark indicates the
active program

=

V

4.) Leave
menu

Load
Program
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6.3 Homing

In chapter Commissioning / homing axisnI we performed the homing for individual axes.

Since (depending on use of the drives) homing also might require a certain sequence, itis recommended to define
the homing as a set program within the complete program sequence.

This has the advantage even during operation (e.g. after the injection moulding tool has heated up completely) an
automatic homing can be performed. For example, the homing can be performed according to a certain amount of
cycles.

The homing can also be started at anytime by the operator or the setter, if he deems a new homing as required.

In the following the semi-automatic start of the homing is explained.

05.05.22
| settings  "GE Homing Mode O]

servomold testprog. 1 motor & Actual Step [:] servomold testprog. 1 motor G"
Level 4 x Q var 1 1zd|va-z o|wr3 olvarq 0 G:I
Press R1 Ll
mNm
button E— _—

[ fun|
i
i
5

PFos [pm]

‘ Mot homed ! I @ ‘_h
. -15.| -
A  [stan | | &

Fig. 102 Setting - Homing Fig. 103 Homing
, 06.04.22
Homing Mode 11:35 The program for homing is defined
Actual Step 3 Standard in the program editor - it can
var 1 4342 | vae 2 o |var3 0 voe s o consist of several steps and can be
R1 — 200 fully automatically launched by

Shows the needed to
torque during homing.

mNm conditions.
Program sequence example:

- first move Imm away from the

&

The homing can be

|
5
3
3

aborted at any time. reference surface
Press button to - “‘m:’ - then, with low speed perform
start the homing homing.

Sequence

B o~

' Start

| S

Fig. 104 Homing - semi-automatic

Also refer to the information about the homing program in chapter Programs / Program example Homin .
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6.4 Manual operation

After referencing, the manual mode enables a simple method to check the movement of the motors. The program
(previously defined in the program editor) is executed - manual mode simulates the setting of the input signals bythe
injection molding machine by pressing the button "Move out (Jog +)" or "Move in (Jog -)".

| Settings GG

servomold testprog. 1 moteor
Level 4 G@
servomold| #es In c@ -
button

tration

|
|
-l
|

Adminis- ‘
Fig. 105 Settings- Manual Mode

Manual Mode

o

05.05.22
Manual Mode 08143 @
Actual Step 2 servomeld testprog. 1 motor | 9
war 1 133'\@12 ol\m: 0|\’ar¢ o {;- |
45000 T ——

R1
i — |

i

h %

- ' |

"

Move out . Move in . Ext.
JOG + JOG - Mode
Fig 106 Manual Mode

06.04.22 @
11:53

The program for the manual mode

Standard

is defined in the program editor - it

Actual Step 2 9
Shows the needed Mo 4347 | var 2 0 |var3 o|vara 0 e G} | consists of several steps that are
torque during the R1 = 2"’"':"’ started by an input (input 1=T
movement. = — | (True]).
{value in mNm) = After the start all steps are passed
-_E- 541 2 Prevs bution Advanced I'% through until the final position is
= i . manual reached.
[ to move-in . e
1.) Press button e L operation mode |
- 0 ¥
to move-out \[
Maove aut Move in Ext.
JOG + J0G - Mode ‘ |

Fig. 107 Manual Mode - Move out / Move in

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3

84



servomold®
Operation

6.5 Automatic

After switching to automatic mode, the control unit waits for the signals setin the program to start the program
sequence.

[sewings  UER DTS ©

servemold testprog. 1 motor @ Actual Step 3 servemeld testprog. 1 motor
- £ Level 4 ‘_G var 1 ulluarz ______z‘_‘o_l\ma n|\.nr-1 L]
| Currently active pragram I | |
Pe— R1 2000 ‘l Counter reading (counter 1,2,3,4) |
[T ‘ mNm
T Max. available torque / force | .

servomold® —{@‘ —»>

“ Current torque / force I % ‘
Press | ———— o
button | % ‘ Fes a0 Current position of drive I

| ooy | A [san BT e | e | &

Fig. 108 Setting- automatic Fig 109 automatic
;125;5;?23?:23;25;;:;0” 5 Actual Step 4 servomold testprog. 1 motor 9‘1‘—’_ ﬂCﬁ‘f’ﬂ'n—’ d, then _H“—’ pmgr?m is
- var 1 m|wz ol\ma 0 |».ma o still being processing and will
g reen), and only a single cycle | o= 25000 automatically stop.
/s run. mHm "Auto On / Off" button is

By the pressing the "Stop" button,
‘ the program sequence stops
immediately.

By pressing the "Start" button, the
control is ready and waiting for
the incoming signal.

Hic enabled by default - as soon as

ge an input signal is available from
the injection moulding machine,
the program sequence started.

Displays the number
of exceedances of
the torque warning.

0
[pm]

10000

Shows the position of the - r

Fig. 110 Automatic Auto On/Off

_@)

Actual Step Standard
Nar 1 43161Uﬂr2 olm! 0|\|'-4 (]

R1

View

Pressing the "Display" button will
change the display type:

Displays the required
torque (force) during the
last 10 program =

sequences. @ ‘ or
— Press o - ;quue of the last 10 cycles is

° button .0 Snown....
st (IR 55| v | A

- Information screen (input,
output, position, time) is shown.

- individual torque is shown...
10000

Shows the currently set AaRp! Step 2 =l
iﬂpul‘s ﬂ'ﬂd Dutpul‘s var 1 4345|\"ar 2 o |llar 3 a |'\J’ar 4 o
TR | e e e o e e e
o J | | | o o o o

R1
Shows the position ks !;‘;:’: B
of the drive Time (ms) ‘
. 5‘:: Press F5%,
Shows the time af the last % t. mnemn.‘l 5[: button L5y
performed movement T 1
uto :
{from start to stop) Start m OnjOff H View ‘ ‘

Fig 111 Automatic - display
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6.6 Switching off

To switch off the control, wait until the actual cycle is finished by the molding machine or deactivate the "Auto ON/OFF"
button and wait until the current cycle is ended. Change to Manual Mode and then to Setting Mode. After deactivating
the servo drives you can switch off the control unit.

06.04.22
Automatic "} Manusl Mode s ©

Actual Step 0 Standard Actual Step 2 Standard O‘
var 1 -mzlw D tivate the "Auto | i var 1 a.zn?lmz U|\'dr3 ol_\rarn i @ |
R1 210000 Press R1 200000 Press

n .
. ON/OFF" button and wait button tin Button

until the cycle ends.

Man M.

s | O -
Stop the cycle on the |
s | molding machine

Sy - % |
sare |00 G | ve | A | me | w = | &

541

Standard

Level 2 o@
Switch OFF
) E— | motors

(1]
servomold (@} >
xo 8
T Adrminis- Edit
s | Brge | e | e | g4

Fig. 112 Stop automatic
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7 Programs

This chapter provides information for the creation of programs as well as program examples. The program examples
are for illustration purposes only - please check before transferring program lines into your program if the program
sequence is possible in your specific case.

Programs can be stored in the internal memory as well as in an external memory (USB). Information on this can be
found in the chapter Commissioning / programs orin the chapter Operation /load programs .

7.1 Program structure

The program sequence is defined in the program editor. Further information on editing programs can be found in the
Commissioning / edit program chapter.
Each program line defines a program step that comprises of the section "Condition", "Action", and "Link".

Once the condition is met (T-true) the action is started and the program step under "Link Tr" is accessed.
If the condition is not met (F-false) no action is started and the program step under "Link Fa" is accessed.

A= Status of axis _ -
O = Outputs are V =Counter readings : ;
A is being checked T S; are modified a A= axis A performs an action
V = Counter readings \E =
are checked |_™Condition Action Link
S OV A I Fa The program is processed row by row.
0 A, FRIE
I =Inputs are checked = This is always done according to the same
L o formula:
2 o |z
- - —
First program section (main : ol K 1. Check conditions, if fulfilled (Tr=true),
program) . ‘141 | 2 stortaction
U 5 tlsHIEz Jump to link target Tr (true)/Fa (false).
Second program section m?ﬁ H 7|8
{homing) 7 s ol As soon as all the conditions for the respective
The stgrt of the program 8 §]e target are fulfilled, the action is started and at
block is marked by an H 4 2= the same time the program jumps as Link-Tr
S (true) to the indicated program row. There the
|C d__;r | |A !:(_ | ;\;YJ I program waits until the next condition is
onditions ctions in :
An empty program row fuffilled.
defines the end of the If the conditions are not fulfilled, the link target
respective program block . — . — Fa (False) is accessed and the program stays in
lieereidaa e Rk this line until the condition is fulfilled.

Fig. 113 Program structure

Program sequence

INFO Setting a schematic program sequence eases the subsequent
implementation of the program in program editor.

o Define the desired program sequence in a simplified diagram
o Keep a written record of all considerations to verify afterw ards the function of the program easier.
¢ Divide the programinto individual sections - this improves the manageability and facilitates changes to the program.

7.2 Program functions

Here you get an overview of the mostimportant commands and functions to create programs.

These functions are divided in the areas:

e Conditions (status of the inputs status of axes, status of counters

e Actions (setting outputs, change counter status, move or stop axes)
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e Links (to access certain program lines, to structure the program)

7.21 Program function conditions

Conditions are required to query the status of an axis, prior to performing an action.

Conditions can be, e.g.:
e Status of the inputs
o Status of the axis
¢ Status of the counter
e Parameter of an axis

Status of the inputs:

FLC Inputs: ' All states are defined by o signal status.
nt il
In 2 ﬂ T = True (signal active at input)
In3 ﬂ F=false (no signal available at input)
/ Rising edge (signal from low to high =0 to 1)
Ind |\‘“| \ Falling edge (signal from high to low = from 1 fo O}
In & | s | X Rising or falling edge (not recommended!)

Fig. 114 Conditions - Inputs

Status of the axis:

Status: The most common status ingquiries on axes are
Done T | Accelerating Warning “Ready - True® (The end of the interval of o previous movement is considersd as
Stand Still In Velocity Fault fulfilled condition)
In Motion Horning Enabled N o " . ) , , . ,
H d “Stondstill - True” (The previous motion was terminated - axis is stotionary)
Orme
Fig. 115 Conditions - Axis status
Status of a counter:
I Var 1 — | i I | Condition is met, if counter 1 has value 1.

Fig. 116 Conditions - Axis status

Parameter of an axis:

Fos = The condition is met, if the position of the axis is larger (=) than 2000um.
Speed This condition can be used fo change the speed starting at a certain position. (also possible for speed
orque and torque)
- % X / \ et g < = The condition af the retrieved value can be gueried with the shown ratio times.

4

Fig. 117 Conditions - Axis status

7.2.2 Program function action

Actions allow the mode change of an axis if (True) the condition defined in this program step is met.

Actions can be, e.g.:

e Changing the status of the outputs

e Changing the state of the axis through a movement

e Changing the status of the counter
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Status of the outputs

PLC Qutputs:

l Out 1

Out 2

The status of the outputs can be changed (for example, to indicote that o movement is completed (True) or
that the movement takes place (False)

T = True (output signal active)

F = false (no output signal)

/ Rising edge (signal from low to high =0 to 1)
\ Falling edae (signal from high to low = from 1 to 0)
X Rising or falling edge (not recommended!)

Fig. 118 Program function actions - Change outputs

Changing the state of the axis:

Move Absolute Elap Drive
Positon 10000 ] pm These are the most commaonly used actions for moving
elocity o 10000 | pmi's the drive (the axis):
To a certain posr'h'on—l
- Absolute motion (fo a certain position)

Jaece et 30000} umist - Relotive motion (by a certoin value)
[Dacederation 30000 | prnds* [Deceteration m prnfs® . .

Delay Done [ e Delay Dorie Hms - Homing (to perform an automatic

homing)
Move Relative flone - Stop drives (stops the drive, if cerfain conditions occur.
p:zg:: - None (no oction is performed - default position)
By a certain value

o celeration 30000 | jani'g?
[Deceleration 30000 | prnds*

Dielay Done | 0|ms
Homing | T
Position 10[pm Homing example acc. to method -3:
velocity 1 100 prv's - defines the value that is used during the opproach to a locating surface.
elocity 2 100 | pmi's
'::;Z?::r“ 5D:|-g [— There is a clearance of 10um to the locating surfoce, if the position during contact with the
Targue 2000 | mim locating surface is defined as -10um and the program will then approach position 0.

Delay Done | 0|ms

Fig. 119 Program function actions - Changing the state of the axis

Further information can be found in the chapter Commissioning / Edit programs /Ar,tionsm

Changing the status of the counter:

L ounter. Counter reading is set on value 1.
Var 1 = 0 The counter reading can be increased (+) or decreased (-} by a cerfain value.
Var 2 + 1
Var 3 gy 2

Fig. 120 Program function actions - Change counter

7.2.3 Program function links

Links allow you to structure the program as well as jump to certain program lines depending on a condition (true or
false). The Links menu is furthermore used to define the program range that contains the homing.

Name [ Grundposition |
: tep.
Link OnTrue  OnFalse e
‘ 12 | | 11 ‘ the homing starts.
Homing Start Step Home-Start of the homing
Subprog. Start Step Used
Sub 1 Sub 2 Sub 3 Sub 4 "home start” button

Here, the respective link target con be indicated, depending on condition of this
The homing start step indicates the step number at which range of the program

This program step is jumped when selecting the "homing” and during the START

To choose the homing start, select the appropriate program line and press the

Fig. 121 Program function Links
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7.3

Program example basic

Condition Action Link

Mo WA OV A Tr Ea
0 [ 2 |a
1 Ma 3|o
2 L -
3 4|3
4 @ | 4

| The program examples in the following show a simple possibility to retract and forward the
threaded cores - it can, however, also be used for linear movements.

A special feature is the changing of the guery of steps no. 0 and no. 1 - this is achieved by the
respective step being accessed as link target "False”, if the condition is not met. (For example, if
no signal is given for retracting, then the program jumps to line # 1 and waits for the signal to
forward and vice versa).
This makes it possible, to give the command for retroct/forward motion of the cores, during an
unforeseen stop in an intermediate position of the drive.

Fig. 122 Program example - basic - Program overview

Step no. 0 - During signal on input 1 the 10000um position is approached (retract movement)

o PLEInpUts |y, “ n 1 - | | Condition is met when a rising edge is present at input 1. (Signal from O to 1) '
b
EI':%EEECEE —pl StandStill T Il Condition met, once the axis stands still. '
I %* Out 1 F Action: Outputs 1 (Outl} and 2 {Out2) are reset (F=False)
- out ? F The axis is then shown to the Moulding machine as "in motion"

M';;Esggzulum 0000 b= Move Absolute Once the condition is met, an MA
elocity | 5000 Position 10000 prry (motion absolute) action is started.
¥ elocity 5000 prm's The program immediately jumps to

Condition Action Link |acceleration 20000] pmys? row 2 and checks the conditions.

[o YA VA Tr Fa Dieceleration 20000 prmis®
Delay Done 0lms
OTTT T [ I []m] T J [2]¢ [
¥

Once all conditions are met, the actions are performed and a jump to link target no. 2 is performed. If the conditions are
not met, the link target step no. 1 is accessed (forward movement) and it is checked if the conditions of step 1 are met.

Fig. 123 Program example - basic - Step no. 0

Step no. 1 - During signal on input 2 the Oum position is approached (forward movement)

PLCIREE |y |
b o2t | —[ Stand St T |

In2

1|

Condition is met when a rising edge is present at input 2. (Signal from 0 to 1) '

Condition is met, once the axis is in stillstand and the position is above value 9990.
Thus it is achieved that @ movement to the O position is only possible when the axis was
previously above position 9990um. (e.g. core refracted).

Cut 1 F Action: Outputs 1 (A1) and 2 (A2) are reset (F=False)
Ot 2 F The axis is then shown to the $6M as "in motion”
Mg\;esggzulm 0 _PMWG Absolute Once the condition is met, an AB
Velocity IW Position 0} um {absolute motion) action is started.
[ [Velocity 5000 | pmis The program immediately jumps to
Condition Action Link laceeleration 20000 | provs? row 3 and checks the conditions.
Mo J1 Y A Oy A Tr Fa Deceleration 20000 prds?
AL L] Jml | ] [:]0] Delay Done 0]ms

¥

Once all conditions are met, the actions are performed and a jump to link target step no. 3 is performed. If the conditions are not
met, the link target step no. 0 is accessed (retract movement) and it is checked if the conditions of step 0 are met.

Fig. 124 Program example - basic - Step no. 1

Step no. 2 and no. 3 - If the movements of step no. 0 or step no. 1 are done the corresponding outputs are set (core
retracted / core forwarded)

L

Out 2

T]

g@g — Dione T | Condition is met, if movement (move absolute) is completed.
Al

Action: On output 2 {A2) the T=True (1) is set
(signal to MM - "core is retracted”)

I Condition Action Link
Mo |1 Y A A Ir Fa
2 0|2 Here, depending on whether line 2 or 3 has been accessed, the end of the
3 1|3 respective movement is queried by reaching the position (Done).
! Counter u War 1 +| 1 | | Action: Counter 1 is increased by 1 {e.g. cycle counter}) '
! [&E&?%J—h" out 1 T || Action: On output 1 {A2) the T=True (1} is set (signal to MM - "core is forwarded") |

% — Done T | Condition is met, if movement { move absolute) is completed.

Fig. 125 Program example - basic - Step no. 2 and 3

Step no. 4 - Empty program lines define the program end - The program starts from the start.
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7.4 Program example for Homing

ondition Achion Tk | Theﬁoﬂowfng pmgmm exampfe shqws a su!?-pmgmmfor i;he automatic hor.m'ng_ .
nNa L1t v & OV A It Ea The homing program is defined by information of the homing start step no. in the link
& MR 7 | & |H editor and characterized by an H at the first line of the program.
7 W o If the homing operating mode is selected, the program automatically jumps to the program
5 oy ~Ta step which is marked with H and starts the program by pressing the START button.
9 10 | 3 Additional terms (for example, the guery of an input signal) may also be added.
10 10 |10
|

Fig. 126 Program example - Homing - Overview

Step no. 5 - Bypressing the START button during the homing operating mode, the program is started atline no. 5.

|EEI:I%E&EEEI|_’ | Standsil T || Condition met, once the axis stands still '
B ’m — Que F Action: Qutputs 1 (A1) and 2 (A2) are reset (F=False)
3 out 2 F The axis is then shown to the MM as "in motion™
Move Relative i
Position 500 | =g Move Relative The heming is started by
elocity | 1000 Position 500 |pm pressing the START button.
Velocity 1000 | prrvs The relative movement is
— - = used to move the axis a bit
No L1 v Cﬁnd'['on oV A Action T||‘_Iml—£ Acceleration 5000|prnis® away from the reference
B | I | | I I | MR | | I 7 I 5 Deceleration 5000|pris surface and to subsequently
‘ Delay Done olms perform a new homing.
Once all conditions are met, the octions are performed and a jump to link target step no. & is performed. If the
conditions are not met, the progrom stay on step no. 5 until the homing is started.

Fig. 127 Program example - Homing - Step no. 5
Step no. 6 - Here, the homing is defined.

En:lngEEECED _"‘” Stand Stil_ T ” Condition mef, once the axis stands skl ' The torque value depends on the user

i Homing Homing settings. This value should be
Position | =10 | = [Position -10{pm determined by tests during manual
Welocity 1 100 elocity 1 100 | prnfs: operation, to obtain realistic values.
IVelacity 2 100| prmis The drive is considered homed, as soon
I 7 I | | | | I I I I H | | I I 8 | 7 I Homing Method 3 as the drive has established the torgue
| =celeration 5000 prnys2 using method -3 (in negative direction
to dead stop) during contact with the
Torgue 15000 | mMm B e e
L Delay Done [ 0|ms
| The homing is performed once the previous relative movement has been completed. '

Fig. 128 Program example - Homing - Step no. 6

Be careful when specifying the position value that, depending on homing method used, the correct sign is used!

| Results of different position values during the most often preference method -3 and subsequent positioning of axis to Oum position |

| Position value —iﬂumé l | Position value Opm J l | Pasition value 10;4111% :
-10 1] 10
«=«G0 50 40 30 20 10 O -20 -30 -40 «»=( |+== 70 B0 50 40 30 20 10 | -10 -20 -30 »==| |===B0 70 B0 50 40 30 20 | 0 -10 -20 ===
——+—+—+—+— —t+—t ——+—+—+—+— F—t—1 ——+—+—+—— —t—1

7|

A tar

1R wgrs

Fig. 129 Program example - Homing - Position values

Homing values

@ NOTICE! Prior to starting the homing, check the values for position, speed,
acceleration and max. torque as well as homing method

¢ Wrong parameter values can damage your tool - check the values prior to starting the homing.
o Ensure that the correct position values are entered acc. to the homing method!

- 3 (mechanical stop in negative direction) = 0 or negative value as position value

- 4 (mechanical stop in positive direction) = 0 or positive value as position value
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Step no. 7 moves the drive after the Homing to any position from which the main program can then be started.

s —w [ Standsunl T ” Condition met, once the axis stands still.
k

Move Absolute
Fosiion IMove Absolute After the homing position -10um is
Welocity —* |Position 0] pm approached - it would be possible to
[Velocity 5000 prrv's maove the drive, e.g. to the position Oum
gequuna on lacceleration 20000] s but also to the “retrocted” position (e.g.
il A A7 A Deceleration 20000 | prs? 10000um}
i AP Delay Done: 0|ms
3
oo Oulputs T || Action: Output 1 (Outl) is set to T=True (1) (signal on MM - “core is forwarded"} |
| After reaching position Oum output 1 (core is forwarded) is set in step no. 8.

Fig. 130 Program example - Homing - Step no. 7 and 8

Step no. 9 - Empty program lines define the program end - The program starts from the start.

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3

93



Chapter

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3

94



servomold®
Malfunctions

8 Malfunctions

Malfunctions can occur during the daily operation. All work beyond the troubleshooting, such as maintenance and / or
repair work may only be performed by qualified, trained personnel.

Not securely shut-off machine

WARNING! Operators can be severely injured due to a not securely shut-off Device
(Servo Control System).

e During repair w ork secure the Device (Servo Control System) by shutting off the drives!

e Maintenance w ork may only be performed by qualified, know ledgeable professionals!

e Repair and fault fixing may only be done by Servomold GmbH & Co.KG or by qualified professionals!
* Note the warnings and safety instructions!

8.1 Fault types

Generallyitis distinguished between faults in the drive (servo controller) and faults in the software (program)

These faults in the drive include for example:
e Leaving the position window i 2t (i-square-T) - nominal current is exceeded permanently
e Feedback (Connection between Motor and control unitis interrupted)
e i?t(i-square-T) - the nominal current has been continuously exceeded
e Exceeding the contouring fault limit
¢ Undervoltage (the drive can not maintain the DC voltage in the intermediate circuit due to maximum load.)

Drive malfunctions (e.g. counting error) can (at the respective user level) be seen in the expanded manual operation
under menu item - malfunction details - and be also reset there.

Position [ Limits | | overvolt | [ Mot. overtemp |
[ Following | [ Undervolt | [ Amp. overtemp. |
Velocity ST e power ! | user Unit | EEPrOM | Lﬁesetspeciﬁc
T S inning On/Off [ 12t [ Procedure | [_| axis fault
Homed |1 [ Balast | | Homing | [
Acceleration Deceleration Auto + Feedback ] | T ] [—
2 2 i
pm,fs “m"ls Tuning | Firmware | | Fan | | Safety |
Max. Torque / Force ; |_Parameter | [ Hardware | | Communication |
[LELEPEREE L L | 5000|mNm Homing
0 45000 mMm

e A

Fig. 131 Faults in the drive

Resetting the axis fault requires the subsequent confirming of the faultin the alarm menu.

Faults in the drive

INFO These faults include for example, contouring error, undervoltage, overvoltage,
etc. - The fault in the drive must be reset in addition to acknowledging the
error message!

e The fault in the drive can either be reset in expanded manual operation under fault detailsor
e Can be reset in the alarm menu using the error key.
e The error message must subsequently be confirmed.
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Other software errors are, e.g.:

e Exceeding the current limit (warning limit)

e Exceeding the limittorque

8.2 Reset fault

All faults/malfunctions occurring during the operation of the Servo Control System that are caused by the servo drives
or software settings, are saved into a list. If these faults require an acknowledgment by a setter, you must perform this
confirmation in the alarm menu.

e B L

Actual Step servomold testprog. 1 moter | 0 Date Time Prio State Info
War 1 132'\@'2 |\"nr:1 Olva.rq o | 1
R1L — #5000 —
= —
= Warning torque was Automatic | Fess |
= exceeded 3x mode wos o -
(== = deactivated %
% = 0 \ Open the list with Listofall || Confirm fault Confirm
Pos  lpml specific axis errors faults individually all faults

i ) Press ™\ _U_ Y,
e " start || e~ | é | @ ;0

[ Limits | [ Overvolt | [ Mok. overtemp.

[ Following | [ Undervolt | [ Amp. overtemp. ‘

[ userunit | [ eerroM ] |

[ 12t ] [ Procedure | | Lﬁ Reset specific axis ‘ Noter

[ Ballast ] | Homing | [ Log| Errors The specific axis alarms must be acknowledged first. Then
Feedback [ Brake ] [ Overspeed || ‘ you can reset the alarms in the main list.

| Firmware | | Fan | [ Safety |

| Parameter | [ Hardware J [

Communication | ‘

one step back to the main
alarm list I ‘

Fig. 132 Alérm menu - Fault/error list

The error list shows the exact time the fault occurred and also provides a description of the fault
Depending on priority and fault type, the faults with different priorities and different status messages is displayed.

After acknowledging the fault and the fault has been remedied, move the drive firstin manual operation
(extend/retract). In doing so the setter checks of the mechanics can operate fault-free, prior to operating the system in
automatic mode again.
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B Torgue 05.05.22 @ 05.05.22 @
Manual Mode _ - e Manual Mode 08:40
Actual Step 0 servomold testprog. 1 motor 9 Actual Step 1] servomeld testprog. 1 motor G"
War 1 1]2|\la|2 Dl\-‘nr} ﬂ|\.'ard. 0 3 | war 1 132|\Ql2 0|\-’ar] 0| Var4 o 3
RL — #5000 ——— R1 — 45000 —_—
ZE o — | Z o =] |
=  Max =  Max
= s + =
3] = % E = Maove axes in %
= Press button i = I mod
L= ]S o to confirm fault. B = o manuai mode
Pos [um] Pos ] {function testing)
0
— L _ B
Move out Move in Ext. Move out- Ext.
JOG + H JOG - Start ‘ Mode A | [ joG+ Start ‘ Mode l |

After the axis is moved, the Manual Mode us.g;if

automatic mode is enabled Actual Step 2 servemold testprog. 1 moter :
again, the warning counter

Var 1 1:1:1|\ua-z Dl\-’nri Ol\l'a-rq o
is reset and the START R1

button is hidden.

45000

Resel counter
Automatic mode

Then the control system can enabled
again be operated in the =
g . P = 0 Button hidden
automatic mode. . ‘
os um
0 V
Mowve out Move in Ext.
JOG + JOG - Mode

Fig. 133 Reset fault

8.3 Malfunction table

Here you find a list of possible malfunction/faults.

In many cases, problems are not due to a malfunction of the controller but due to incorrect settings of the operating
parameters.

An example of this is the error message "X axis error" which, for example, can mean a position error. The servo
controller continuously calculates, during the motion, the necessary parameters in order to slow down the drive in
time at the desired point. However, since in this case the accelerated mass (inertia) and the limit of the position
window plays an importantrole, it can happen that the drive exceeds the desired position (and thus activates the
software limit switch) or can not comply with the position window.

Example: Depending on gear ratio and size, only 5 motor revolutions are required to achieve 60mm path (60.000um),
when using linear drive rack application. One motor revolution here would mean 12.000um path.

The built-in motor position sensor (resolver) allows the distribution of a complete revolution of the motor to 4096
increments. (1 increment would thereby be 3um)

Should the position window be now limited with 10um, then the servo controller should stop the drive exactlyon 3
increments. Depending on the mass and speed this can however not be achieved.

In this case the position window must be enlarged.
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Message Fault description Possible causes Remedy/troubleshooting
Axis Xerror torque Software error e Maximum torque is set too ¢ Increase torque
izt The limit torque setin low « Check mechanics for

the Se;'ué) has been e Mechanics too sluggish damages and
exceeded. . repair faults
o Damage to mechanics
(cores have seized)

Current limit was Software error e Warning limitis settoo low | e Setwarning limit higher
exceeded more than : o :
once The wamning limit setin e Mechanics are sluggish or o Check mechanics for free

the set-up has been dirty movement

exceeded.

e Clean mechanics

Axis Xerror Drive error e The contour error limitis set/The limits possible in the lower

too tight position settings mustbe

THE servo controller PR .
individually set for each project.

indicates a fault; e.g. e The position window is set

sluggishness, position too tight e ltincreases the value for the
fault, undervoltage etc. contouring error limit
e i%t-the nominal current has
been continuously e ltincreases the value for the
exceeded position window

e Check the mechanism for
easyrunning - a permanent
exceeding of the nominal
current limit indicates that the
mechanism is either too
sluggish, or the drive is
dimensioned generally weak.
If required contact Servomold
GmbH & Co.KG.

Table 23 Malfunctions of the Servo Control System

In addition to the faults/malfunctions listed in the error table, there are situations that cause no error message, but
thatinfluence the function of the system adversely.

Thus, a too low set "maximum torque" during the homing, may stop the drives before reaching the actual home point
and assume a false position as a home point. Here itis important to ensure already during commissioning that the
torque limit for the homing is not set too low.

A peculiarity of the faults are the position limits represent (software limit switch). If the software limit switch has been
settoo tight. (e.g. minimum position limit-5um) then itis possible that the drive exceeds the limit position, and thus
brakes immediately and hard.

In this case, expand the position limits.

8.4 External faults

External faults are all faults occurring externally, either on the part of the injection molding machine, the power supply
and other (also user-initiated) interruptions to the program sequence.
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8.41 Power failure

The home position (zero position) of the axis is lost during a power failure - this means, that after switching on the
controlleﬁ;ain, the homing mustfirst be performed. The sequence of the homing is described in chapter Operation -
Homing .

Please note that to perform the homing the user level 4 (setter) must be set. Please also watch that before starting
the homing the right program is loaded.

Since the position of the axes in this case (whenever the power failure occurred) can be quite far away from the
reference surface, the homing therefore may take a little longer.

Wrong machine parameter

@ NOTICE! Wrongly set machine parameter can lead to property damages to the Device
(Servo Control System) or on the injection moulding tool.

o Setting the machine parameter and commissioning may only be done by experts!

¢ Note the information about maximum rotation speed/max. torque of the drive/transmission combination used!

¢ Only set the machine parameter using the manufacturer installation and operating instructions for the drive/gear combination!
¢ Ensure that only the program for the respective injection moulding tool is loaded!

8.4.2 Open safety door

Opening the safety door causes different malfunctions on the injection moulding machine and on the Servo Control
System:

¢ Interruption of the protective circuit at the injection moulding machine
¢ Interruption of the protective circuit at the Servo Control System and therefore an immediate drop of the drives
or

e Depending on the program structure - during drop of input signal an immediate stop of the drives

If the protection circuit of the Servo Control Systemwas interrupted then the safety relay must be activated again
(closed circuit protection) after the protective door was closed by pressing the (1) button.

Depending on in which mode the control is, the program will either continue or possibly trigger a failure.
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Maintenance

9 Maintenance

The Servo Control System should be thoroughly cleaned once a year by a licensed electrician.

Since dust can enter into the ventilation opening, clean the device once a year using compressed air.

WARNING!

Maintenance work

Consequences of improper maintenance may be death, severe or minor
injury, property damages or environmental damages.

using a lock!

functioning!

e Maintenance w ork may only be performed by qualified, know ledgeable professionals!
o Switch off the Device (Servo Control System) at the line disconnecter (main switch) and protect against unintentional activation

¢ Immediately after completing the maintenance w ork, reinstall all protective cladding and safety devices and check their

(&~ | NoOTICE!

Spare parts

Consequences of the use of inappropriate spare parts could be property
damage.

e Spare parts must meet the technical

e Use only original spare parts from the manufacturer!

requirements of the machine manufacturer!

(&~ | NoOTICE!

Improper cleaning

Improper cleaning can affect the functions of the Device (Servo Control
System).

o Never clean with steamor w ater jet!

¢ Do not use combustible, gasified or corrosive liquids to clean!

(&—| NOTE!

Faulty adjustment, worn or defective components

Faulty adjustment, worn or defective components can affect the functioning of|
the Devicees, as well as cause damages on the Device or the in-mould
assembly.

e Have regular service w ork performed by experts!

9.1 Maintenance schedule

When cleaning and servicing the Servo Control System a higher product life and process safety can be expected.

WHAT? WHEN

HOwW WHO

Display (Touchscreen) |Weekly

o Switch off device By person authorized by the
o Clean screen and front of device using a suitable | ©Perating company
cleaning agent

o Do not spray the cleaning agent directly on the
screen or front of the device, but on the cleaning
cloth.

interface lines use

Motor, signal and Daily, prior to e Check lines for visual damages User

o Recognize unfavourable placing and remedy

¢ Contact a licensed electrician w hen damages on
the lines are found.

Servo Control System [ Annually

o Switch off device Licensed electrician
e Open housing and clean interior

e Blow off device using compressed air

o Close housing and replace seal, if required

Table 24 Maintenance schedule of the Servo Control System

Commissioning Instructions  Version 6.0.0
Servo Control System SKS-4.1/4.2/4.3

101



Maintenance

9.2

Error list

Repair, troubleshooting and rectification should be carried out by authorized and qualified personnel.

Fault

Fault description

Possible causes

Troubleshooting

Hectrical fault

(on-site)

On-site automatic fuse
triggers

Damages lines (insulation defective)

Cable break (line or cable are separated)

Defective electrical components (e.g.
defective plug)

Have only licensed
electricians:

e Remedy the cause
¢ Replace defective components

Hlectrical faults
(device side)

Axis alert to error
(undervoltage)

Motor fuse has been triggered

Have only licensed
electricians:

e Remedy the cause (overcurrent
or fault of a phase)

e Switch on motor circuit breaker
(in housing) again

Electrical faults
(device side)

Safety relays are triggering
- LED light strip signals a
fault by yellow flashing

Automatic reset of fuse for control board
has been triggered - cause can be e.g. a
short circuit at the interface plug (e.g. 24V

on mass)

Have only licensed

electricians:

e Remedy the cause (remove
short circuit)

e Switch off pow er to device and
wait 10 sec.

o Switch device back on at the
main sw itch.

Mechanical fault

Housing is strongly
damaged

Transport damages or damage during

handling

Have only licensed
electricians:
e Check the damage and remedy,

if required - in all cases contact
Servomold GmbH & Co.KG.

Mechanical fault

General damages on the

Transport damages or damage during

Have only licensed

(touch screen)

start-up

Servo Control System handling electricians:
e Check the damage, in all cases
contact Servomold GmbH &
Co.KG.
Display fault Screen stays dark after ¢ No voltage supply Have only licensed

electricians:

e Check the damage and remedy,
if required - in all cases contact
Servomold GmbH & Co.KG.

Display fault
(touch screen)

date/Time is incorrect

Device w as longer than 1 w eek w ithout

pow er

By authorized persons:
e Set time anew on system level

Display fault
(touch screen)

User softw are does not
start. (screen stays blue)

e Switch off pow er to device and
w ait 10 sec.

e Switch device back on at the
main sw itch.

Table 25 Error list of the Servo Control System
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Spare parts
10 Spare parts
Article | Article | Description Manufacturer
number

Motor SMK-05 | Motor cable, 5m Servomold GmbH & Co.KG
cable Speedtec | length, shielded, plug

on both sides - male /

female
Signal SGK-05 | Signal cable, 5m Servomold GmbH & Co.KG
cable Speedtec | length, shielded,

double-sided plug
Interface | SSK-05- | Interface cable, 5m Servomold GmbH & Co.KG
cable dd24-oe |length, plug DD24,

shielded oil flex, open

cable end
Interface | SSK-05- | Interface cable, 5m Servomold GmbH & Co.KG
cable dd24-24b | length, plug

DD24/24B, shielded oil

flex
Touch touch pen| Touch pen, incl. Servomold GmbH & Co.KG
pen holder
Counter Counter sunk screw | Servomold GmbH & Co.KG
sunk M4x8 with cross
screw head, DIN 965

Table 26 Spare parts list of the Servo Control System
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Index
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Acceptance 24

Action settings 60

Actions 68
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Single screwdriver 57

Automatic 85

Autotuning 61

-B -

Backup 71,77

Basic settings 52
Group settings 56
Manual operation settings 59
Motor settings 53

-C -

Commissioning 49, 52
Administer programs 71
Basic settings 52
Drive settings 61
Edit program 66
Interface settings 60
Login 51
Mowe axes 63
Provide connections 50
Switching on and login 51

Conditions 67

Connection
Electrical connection 25
Interface connection 29
Motor connection 26

Core pull 35

-D -

Data protection 71
Device description 32

Connections 35, 50
Emission sound pressure level 40
Function 34
Interfaces 35
Limit values 40
Technical data 40
Dimensions 30
Disposal 30
Drive settings 61

-E -

Edit program 66

Edit programs

Actions 68
Conditions 67

Copy step 71

Delete step 71
Further functions 71
Insert step 71

Links 69

New step 71
Sub-programs 69
Emergency 30
Emergency stop devices 16
Emission sound pressure level 40
Ethernet interfface 40
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-F -

Fault types 95
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General information 9
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Transportation 23

Homing 64, 83
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Malfunction table 97
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Power failure 99

Reset fault 96

Manual operation 84
Manual operation settings 59
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Max. torque 53

Mowe axes 63
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-0 -

Operating modes 45
Process monitoring 22
Operating personnel 18
Commissioning personnel 22
Main setter 21
Maintenance personnel 23
Operator 20

Setter 21

Operation 80

Automatic 85

Homing 83

Load programs

Manual operation

Switching off
Switching on

Optional interface

-P-

86
81

82

84

40

PLC settings 53

Position settings
Program example
Homing 92

58

Servomold 1.0 (basic) 91

Programs 88

Actions 89

Administer programs 71
Backup programs

Conditions

89
Copy Program

7

77

5

Copy programs from USB 78
Create new programs 73
Delete programs
Edit program name

Links 90

Load programs
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Program functions
Program structure
Programs on USB
Protecting programs 71
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Residual risks
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Safety 12
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77
76
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88
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General description of the device 14
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Residual risks
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Safety devices
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1

Safety instructions
16
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Mains switch
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