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System Overview

1 System Overview

1.1 Introduction

IndraMotion MTX micro is the most cost-effective complete solution of the MTX
series, combining the CNC, MotionControl and PLC functionalities in a single
system. HCTO2 for 3-axis applications and HCQO2 for 4-axis applications are
compact hardware units which incorporate control and drive controller assem-
blies. All HMI functions are executed and displayed via the VDP80 control

panels.
Rexroth |
vvvvv e oo M E
— I || e
s 8 FE R BB BB B EREN . E’E;EEL
o 1® - = L'E':EEJ
3 i = ConEEE
| i 2 -] |=
i i m ODDEEEE
B L L OODEEE
I : i gpooon Somzas=
N TR By EEEEEEEE, N
tl 1 Qéﬂggﬂ@@‘ - ,.“ @
- 'y a L] [ ][] ] 7]

I.'

e - Rexroth IndraDrive N .

Fig.1-1: MTX micro - summary
O The MTX micro can be specified as turning machine (with
¥ VDP80.1FAN-.. control panel) or as miling machine (with

VDP80.1FBN-.. control panel). The panels feature special ma-
chine-type-related functions, e.g., a built-in handwheel (turning ma-
chine) or override switches for spindle and feed (milling machine).
The display size and axis configurations are adjusted to these ap-
plications so that the following solutions can be offered at optimal
costs:
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1.2 Performance of the Control System
CNC key data
Hardware HCQo02 HCT02
Processor type 32 bits / 500 MHz 32 bits / 500 MHz
RAM memory 64 Mbytes 64 Mbytes
CF card 128 MB 128 MB
IPO cycle time 4 ms 4 ms
CNC channels 2 2
Interpolating axes 4 3
Spindle / c-axes 2 1
USB port (on VDP) Available Available
Ethernet (TCP/IP) Available Available
Fig. 1-2: CNC features of MTX micro-c
PLC key data
Hardware HCQO02 HCTO02
PLC tasks 1 1
PLC cycle time 20 ms 20 ms
PLC processing time per instruction 0.03 s 0.03 s
Digital I/Os (on board) 321/16 O 321/16 O
Digital I/Os (optional) 641/320 641/320
Digital I/Os (HMI) 256 1/96 O 256 1/96 O
Output current (per output) 24 V DC/500 mA 24 V DC/500 mA
Programming (IEC61131) IL, LD, ST, FBD, SFC IL, LD, ST, FBD, SFC
Programming via HMI (LD only) in preparation in preparation
Fig. 1-3: PLC features of MTX micro-c
Drive key data
Hardware HCQO02 HCTO02
SERCOS axes (incl. spindles) 4 3
SERCOS spindles 2 1
Multi-encoder interfaces (ES) 5 4
Max. main spindle power 11 kW 11 kW
Max. torque of servo axes 17 Nm/12 Nm/12 Nm 12 Nm/12 Nm
Voltage supply
(with direct U,y connection) 200..500 v 200..500 v
Max. power 25 kW 25 kW
Regenerative No No
Ext. braking resistor Available Available

Fig.1-4. Drive features of MTX micro-c
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1.3 4-axis Configuration - for the Classical Milling Machine

Ethernet TCP/IP

{]

J12

Ethernet cable

HMI cable
RKB0030

J14

Feedback cable X6.x
Power cable X5.x

(LRKLxox | Axis 4: 12Nm Servo motor

Axis 3: 8Nm Servo motor

GDMJGD!

2. Spindle encoder

Axis 2: 17Nm Servo motor

“ HCQo2y
or 5KW Spindle HCQO02.1E-W0025)

e

MAD100B0200-.._

Axis 1: 11KW Main spindle
11KW Frequency converter

Fig. 1-5: Components of a 4-axis configuration
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1.4 3-axis Configuration - for the Classical Turning Machine

Ethernet TCP/IP

J12

Ethernet cable HMI cable

ooooo@mon
RKB0O0O7 | = SEEs
4 .. L

Feedback cable X6.x
Power cable X5.x

Axis 4: 12Nm Servo motor

Axis 3: 8Nm Servo motor

| QSKO075C0300-...

GDMIGD!

2. Spindle encoder

HeTo2

HCT02.1E-W0025 |

MAD100B0200-...

Axis 1: 11KW Main spindle
11KW Frequency converter

Fig. 1-6: Components of a 3-axis configuration
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2 Important Instructions for Use

2.1 Appropriate Use
211 Introduction

Bosch Rexroth products represent state-of-the-art developments and manu-
facturing. They are tested prior to delivery to ensure operating safety and
reliability.

The products may only be used in the manner that is defined as appropriate. If
they are used in an inappropriate manner, then situations can develop that may
lead to property damage or injury of personnel.

IS5y Bosch Rexroth, as manufacturer, is not liable for any damages re-
sulting from inappropriate use. In such cases, the guarantee and
the right to payment of damages resulting from inappropriate use
are forefeited. The user alone carries all responsibility of the risks.

Before using Bosch Rexroth products, make sure that all the pre-requisites for
appropriate use of the products are satisfied:

®  Personnel that in a way, shape or form uses our products must first read
and understand the relevant safety instructions and be familiar with ap-
propriate use.

° If the product takes the form of hardware, then they must remain in the
original state, in other words, no structural changes are permitted. It its not
permitted to decompile software products or alter source codes.

® Do not mount damaged or faulty products or use them in operation.

®  Make sure that the products have been installed in the manner described
in the relevant documentation.

21.2 Areas of Use and Application

The Rexroth IndraMotion MTX control is used fo

®  Programming contour and machining technology (feedrate, spindle
speed, tool change) or a workpiece.

®  Guiding a machining tool along a programmed path.

Feed drives, spindles and auxiliary axes of a machine tool are activated via
SERCOS interface.

= This additionally requires I/O components for the integrated PLC
which, in combination with the actual CNC, controls the machining
process as a whole and also monitors this process with regard to
technical safety.

The unit may be operated only with the explicitly specified hardware
component configurations and combinations and only with the soft-
ware and firmware specified in the appropriate documentations and
functional descriptions.

The Rexroth IndraMotion MTX has been developed for control tasks in multi-
axis installations.

Typical applications are:
e |athes
e  milling machines
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®  machining centers

2.2 Inappropriate Use

Using the Rexroth IndraMotion MTX outside of the above-referenced areas of
application or under operating conditions other than described in the document
and the technical data specified is defined as "inappropriate use".

The Rexroth IndraMotion MTX may not be used if ...

® they are subject to operating conditions that do not meet the above speci-
fied ambient conditions. This includes, for example, operation under wa-
ter, in the case of extreme temperature fluctuations or extreme maximum
temperatures or if

®  Bosch Rexroth has not specifically released Rexroth IndraMotion MTX for
that intended purpose. Please note the specifications outlined in the gen-
eral safety instructions!
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3 Safety Instructions for Electric Drives and Controls

3.1 Definitions of Terms

Application Documentation  Application documentation comprises the entire documentation used to inform
the user of the product about the use and safety-relevant features for config-
uring, integrating, installing, mounting, commissioning, operating, maintaining,
repairing and decommissioning the product. The following terms are also used
for this kind of documentation: User Guide, Operation Manual, Commissioning
Manual, Instruction Manual, Project Planning Manual, Application Manual, etc.

Component A component is a combination of elements with a specified function, which are
part of a piece of equipment, device or system. Components of the electric drive
and control system are, for example, supply units, drive controllers, mains
choke, mains filter, motors, cables, etc.

Control System A control system comprises several interconnected control components placed
on the market as a single functional unit.

Device A device is a finished product with a defined function, intended for users and
placed on the market as an individual piece of merchandise.

Electrical Equipment  Electrical equipment encompasses all devices used to generate, convert, trans-
mit, distribute or apply electrical energy, such as electric motors, transformers,
switching devices, cables, lines, power-consuming devices, circuit board as-
semblies, plug-in units, control cabinets, etc.

Electric Drive System  An electric drive system comprises all components from mains supply to motor
shaft; this includes, for example, electric motor(s), motor encoder(s), supply
units and drive controllers, as well as auxiliary and additional components, such
as mains filter, mains choke and the corresponding lines and cables.

Installation  An installation consists of several devices or systems interconnected for a de-
fined purpose and on a defined site which, however, are not intended to be
placed on the market as a single functional unit.

Machine A machine is the entirety of interconnected parts or units at least one of which
is movable. Thus, a machine consists of the appropriate machine drive ele-
ments, as well as control and power circuits, which have been assembled for
a specific application. A machine is, for example, intended for processing,
treatment, movement or packaging of a material. The term "machine" also cov-
ers a combination of machines which are arranged and controlled in such a way
that they function as a unified whole.

Manufacturer  The manufacturer is an individual or legal entity bearing responsibility for the
design and manufacture of a product which is placed on the market in the in-
dividual's or legal entity's name. The manufacturer can use finished products,
finished parts or finished elements, or contract out work to subcontractors.
However, the manufacturer must always have overall control and possess the
required authority to take responsibility for the product.

Product Examples of a product: Device, component, part, system, software, firmware,
among other things.

Project Planning Manual A project planning manual is part of the application documentation used to
support the sizing and planning of systems, machines or installations.

Qualified Persons  |n terms of this application documentation, qualified persons are those persons
who are familiar with the installation, mounting, commissioning and operation
of the components of the electric drive and control system, as well as with the
hazards this implies, and who possess the qualifications their work requires. To
comply with these qualifications, it is necessary, among other things,
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1) to be trained, instructed or authorized to switch electric circuits and devices
safely on and off, to ground them and to mark them

2) to be trained or instructed to maintain and use adequate safety equipment
3) to attend a course of instruction in first aid

User A useris a person installing, commissioning or using a product which has been
placed on the market.
3.2 General Information

3.21 Using the Safety Instructions and Passing Them on to Others

Do not attempt to install and operate the components of the electric drive and
control system without first reading all documentation provided with the product.
Read and understand these safety instructions and all user documentation prior
to working with these components. If you do not have the user documentation
for the components, contact your responsible Bosch Rexroth sales partner. Ask
for these documents to be sent immediately to the person or persons respon-
sible for the safe operation of the components.

If the component is resold, rented and/or passed on to others in any other form,
these safety instructions must be delivered with the component in the official
language of the user's country.

Improper use of these components, failure to follow the safety instructions in
this document or tampering with the product, including disabling of safety de-
vices, could result in property damage, injury, electric shock or even death.

3.2.2 Requirements for Safe Use

Read the following instructions before initial commissioning of the components
of the electric drive and control system in order to eliminate the risk of injury
and/or property damage. You must follow these safety instructions.

®  Bosch Rexroth is not liable for damages resulting from failure to observe
the safety instructions.

o Read the operating, maintenance and safety instructions in your language
before commissioning. If you find that you cannot completely understand
the application documentation in the available language, please ask your
supplier to clarify.

° Proper and correct transport, storage, mounting and installation, as well
as care in operation and maintenance, are prerequisites for optimal and
safe operation of the component.

®  Only qualified persons may work with components of the electric drive and
control system or within its proximity.

®  Only use accessories and spare parts approved by Bosch Rexroth.

o Follow the safety regulations and requirements of the country in which the
components of the electric drive and control system are operated.

e  Only use the components of the electric drive and control system in the
manner that is defined as appropriate. See chapter "Appropriate Use".

e  The ambient and operating conditions given in the available application
documentation must be observed.

e  Applications for functional safety are only allowed if clearly and explicitly
specified in the application documentation "Integrated Safety Technolo-
gy". If this is not the case, they are excluded. Functional safety is a safety
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concept in which measures of risk reduction for personal safety depend
on electrical, electronic or programmable control systems.

®  The information given in the application documentation with regard to the
use of the delivered components contains only examples of applications
and suggestions.

The machine and installation manufacturers must

— make sure that the delivered components are suited for their individ-
ual application and check the information given in this application
documentation with regard to the use of the components,

— make sure that their individual application complies with the appli-
cable safety regulations and standards and carry out the required
measures, modifications and complements.

e  Commissioning of the delivered components is only allowed once it is sure
that the machine or installation in which the components are installed
complies with the national regulations, safety specifications and standards
of the application.

e  Operation is only allowed if the national EMC regulations for the applica-
tion are met.

®  Theinstructions for installation in accordance with EMC requirements can
be found in the section on EMC in the respective application documenta-
tion.

The machine or installation manufacturer is responsible for compliance
with the limit values as prescribed in the national regulations.

®  The technical data, connection and installation conditions of the compo-
nents are specified in the respective application documentations and must
be followed at all times.

National regulations which the user must take info account
e  European countries: In accordance with European EN standards
e  United States of America (USA):

— National Electrical Code (NEC)

—  National Electrical Manufacturers Association (NEMA), as well as
local engineering regulations

— Regulations of the National Fire Protection Association (NFPA)
® Canada: Canadian Standards Association (CSA)
e  Other countries:

— International Organization for Standardization (ISO)

— International Electrotechnical Commission (IEC)

3.23 Hazards by Improper Use

e  High electrical voltage and high working current! Danger to life or serious
injury by electric shock!

e  High electrical voltage by incorrect connection! Danger to life or injury by
electric shock!

e  Dangerous movements! Danger to life, serious injury or property damage
by unintended motor movements!

e Health hazard for persons with heart pacemakers, metal implants and
hearing aids in proximity to electric drive systems!

e  Risk of burns by hot housing surfaces!
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o Risk of injury by improper handling! Injury by crushing, shearing, cutting,
hitting!

®  Risk of injury by improper handling of batteries!
®  Risk of injury by improper handling of pressurized lines!



DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 15/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Safety Instructions for Electric Drives and Controls

3.3 Instructions with Regard to Specific Dangers
3.3.1 Protection Against Contact with Electrical Parts and Housings

= This section concerns components of the electric drive and control
system with voltages of more than 50 volts.

Contact with parts conducting voltages above 50 volts can cause personal
danger and electric shock. When operating components of the electric drive
and control system, it is unavoidable that some parts of these components
conduct dangerous voltage.

High electrical voltage! Danger to life, risk of injury by electric shock or serious

injury!

®  Only qualified persons are allowed to operate, maintain and/or repair the
components of the electric drive and control system.

®  Follow the general installation and safety regulations when working on
power installations.

e  Before switching on, the equipment grounding conductor must have been
permanently connected to all electric components in accordance with the
connection diagram.

e  Even for brief measurements or tests, operation is only allowed if the
equipment grounding conductor has been permanently connected to the
points of the components provided for this purpose.

e  Before accessing electrical parts with voltage potentials higher than 50 V,
you must disconnect electric components from the mains or from the pow-
er supply unit. Secure the electric component from reconnection.

e  With electric components, observe the following aspects:

Always wait 30 minutes after switching off power to allow live capacitors
to discharge before accessing an electric component. Measure the elec-
trical voltage of live parts before beginning to work to make sure that the
equipment is safe to touch.

e Install the covers and guards provided for this purpose before switching

on.

®  Never touch electrical connection points of the components while power
is turned on.

® Do not remove or plug in connectors when the component has been pow-
ered.

®  Under specific conditions, electric drive systems can be operated at mains
protected by residual-current-operated circuit-breakers sensitive to uni-
versal current (RCDs/RCMs).

®  Secure built-in devices from penetrating foreign objects and water, as well
as from direct contact, by providing an external housing, for example a
control cabinet.

High housing voltage and high leakage current! Danger to life, risk of injury by
electric shock!

e  Before switching on and before commissioning, ground or connect the
components of the electric drive and control system to the equipment
grounding conductor at the grounding points.
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3.3.2

3.3.3

®  Connect the equipment grounding conductor of the components of the
electric drive and control system permanently to the main power supply at
all times. The leakage current is greater than 3.5 mA.

e  Establish an equipment grounding connection with a minimum cross sec-
tion according to the table below. With an outer conductor cross section
smaller than 10 mm? (8 AWG), the alternative connection of two equip-
ment grounding conductors is allowed, each having the same cross
section as the outer conductors.

Cross section outer con- | Minimum cross section equipment grounding conductor

ductor Leakage current = 3.5 mA

1 equipment grounding

2 equipment grounding

conductor conductors
1.5 mm? (16 AWG) 2 x 1.5 mm? (16 AWG)
2.5 mm? (14 AWG) 2 x 2.5 mm? (14 AWG)
4 mm? (12 AWG 10 mm? (8 AWG) 2 x 4 mm? (12 AWG)

6 mm? (10 AWG

)

) 2 x 6 mm2 (10 AWG)
10 mm? (8 AWG) -

)

)

16 mm? (6 AWG
25 mm? (4 AWG 16 mm? (6 AWG) -
35 mm? (2 AWG) -

50 mm? (1/0 AWG) 25 mm? (4 AWG) -
70 mm? (2/0 AWG) 35 mm? (2 AWG) -
Fig.3-1: Minimum Cross Section of the Equipment Grounding Connection

Protective Extra-Low Voltage as Protection Against Electric Shock

Protective extra-low voltage is used to allow connecting devices with basic in-
sulation to extra-low voltage circuits.

On components of an electric drive and control system provided by Bosch
Rexroth, all connections and terminals with voltages between 5 and 50 volts
are PELV ("Protective Extra-Low Voltage") systems. It is allowed to connect
devices equipped with basic insulation (such as programming devices, PCs,
notebooks, display units) to these connections.

Danger to life, risk of injury by electric shock! High electrical voltage by incorrect
connection!

If extra-low voltage circuits of devices containing voltages and circuits of more
than 50 volts (e.g., the mains connection) are connected to Bosch Rexroth
products, the connected extra-low voltage circuits must comply with the re-
quirements for PELV ("Protective Extra-Low Voltage").

Protection Against Dangerous Movements

Dangerous movements can be caused by faulty control of connected motors.
Some common examples are:
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® |mproper or wrong wiring or cable connection

e  Operator errors

®  Wrong input of parameters before commissioning
e  Malfunction of sensors and encoders

e  Defective components

e  Software or firmware errors

These errors can occur immediately after equipment is switched on or even
after an unspecified time of trouble-free operation.

The monitoring functions in the components of the electric drive and control
system will normally be sufficient to avoid malfunction in the connected drives.
Regarding personal safety, especially the danger of injury and/or property dam-
age, this alone cannot be relied upon to ensure complete safety. Until the
integrated monitoring functions become effective, it must be assumed in any
case that faulty drive movements will occur. The extent of faulty drive move-
ments depends upon the type of control and the state of operation.

Dangerous movements! Danger to life, risk of injury, serious injury or property
damage!

A risk assessment must be prepared for the installation or machine, with its
specific conditions, in which the components of the electric drive and control
system are installed.

As a result of the risk assessment, the user must provide for monitoring func-
tions and higher-level measures on the installation side for personal safety. The
safety regulations applicable to the installation or machine must be taken into
consideration. Unintended machine movements or other malfunctions are pos-
sible if safety devices are disabled, bypassed or not activated.

To avoid accidents, injury and/or property damage:

e  Keep free and clear of the machine’s range of motion and moving machine
parts. Prevent personnel from accidentally entering the machine’s range
of motion by using, for example:

Safety fences

Safety guards

Protective coverings
Light barriers

®  Make sure the safety fences and protective coverings are strong enough
to resist maximum possible kinetic energy.

e  Mount emergency stopping switches in the immediate reach of the oper-
ator. Before commissioning, verify that the emergency stopping equip-
ment works. Do not operate the machine if the emergency stopping switch
is not working.

®  Prevent unintended start-up. Isolate the drive power connection by means
of OFF switches/OFF buttons or use a safe starting lockout.

e  Make sure that the drives are brought to safe standstill before accessing
or entering the danger zone.

e  Additionally secure vertical axes against falling or dropping after switching
off the motor power by, for example,

— mechanically securing the vertical axes,
— adding an external braking/arrester/clamping mechanism or
— ensuring sufficient counterbalancing of the vertical axes.
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The standard equipment motor holding brake or an external holding brake
controlled by the drive controller is not sufficient to guarantee personal
safety!

Disconnect electrical power to the components of the electric drive and
control system using the master switch and secure them from reconnec-
tion ("lock out") for:

—  Maintenance and repair work
—  Cleaning of equipment
- Long periods of discontinued equipment use

Prevent the operation of high-frequency, remote control and radio equip-
ment near components of the electric drive and control system and their
supply leads. If the use of these devices cannot be avoided, check the
machine or installation, at initial commissioning of the electric drive and
control system, for possible malfunctions when operating such high-fre-
quency, remote control and radio equipment in its possible positions of
normal use. It might possibly be necessary to perform a special electro-
magnetic compatibility (EMC) test.

3.34 Protection Against Magnetic and Electromagnetic Fields During Oper-
ation and Mounting

Magnetic and electromagnetic fields generated by current-carrying conductors
or permanent magnets of electric motors represent a serious danger to persons
with heart pacemakers, metal implants and hearing aids.

Health hazard for persons with heart pacemakers, metal implants and hearing
aids in proximity to electric components!

Persons with heart pacemakers and metal implants are not allowed to
enter the following areas:

—  Areas in which components of the electric drive and control systems
are mounted, commissioned and operated.

—  Areas in which parts of motors with permanent magnets are stored,
repaired or mounted.

If it is necessary for somebody with a heart pacemaker to enter such an
area, a doctor must be consulted prior to doing so. The noise immunity of
implanted heart pacemakers differs so greatly that no general rules can
be given.

Those with metal implants or metal pieces, as well as with hearing aids,
must consult a doctor before they enter the areas described above.

3.3.5 Protection Against Contact With Hot Parts

Hot surfaces of components of the electric drive and control system. Risk of
burns!

Do not touch hot surfaces of, for example, braking resistors, heat sinks,
supply units and drive controllers, motors, windings and laminated cores!

According to the operating conditions, temperatures of the surfaces can
be higher than 60 °C (140 °F) during or after operation.

Before touching motors after having switched them off, let them cool down
for a sufficient period of time. Cooling down can require up to 140 mi-
nutes! The time required for cooling down is approximately five times the
thermal time constant specified in the technical data.
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e  After switching chokes, supply units and drive controllers off, wait 15 mi-
nutes to allow them to cool down before touching them.

e  Wear safety gloves or do not work at hot surfaces.

®  For certain applications, and in accordance with the respective safety reg-
ulations, the manufacturer of the machine or installation must take meas-
ures to avoid injuries caused by burns in the final application. These
measures can be, for example: Warnings at the machine or installation,
guards (shieldings or barriers) or safety instructions in the application
documentation.

3.3.6 Protection During Handling and Mounting
Risk of injury by improper handling! Injury by crushing, shearing, cutting, hitting!
e  Observe the relevant statutory regulations of accident prevention.
e  Use suitable equipment for mounting and transport.
e  Avoid jamming and crushing by appropriate measures.
e  Always use suitable tools. Use special tools if specified.
° Use lifting equipment and tools in the correct manner.

e  Use suitable protective equipment (hard hat, safety goggles, safety shoes,
safety gloves, for example).

® Do not stand under hanging loads.

® Immediately clean up any spilled liquids from the floor due to the risk of
falling!

3.3.7 Battery Safety

Batteries consist of active chemicals in a solid housing. Therefore, improper
handling can cause injury or property damage.

Risk of injury by improper handling!

e Do not attempt to reactivate low batteries by heating or other methods (risk
of explosion and cauterization).

e Do not attempt to recharge the batteries as this may cause leakage or
explosion.

® Do not throw batteries into open flames.
® Do not dismantle batteries.

e  When replacing the battery/batteries, do not damage the electrical parts
installed in the devices.

®  Only use the battery types specified for the product.

15y Environmental protection and disposal! The batteries contained in
the product are considered dangerous goods during land, air, and
sea transport (risk of explosion) in the sense of the legal regulations.
Dispose of used batteries separately from other waste. Observe the
national regulations of your country.
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3.3.8 Protection Against Pressurized Systems

According to the information given in the Project Planning Manuals, motors and

components cooled with liquids and compressed air can be partially supplied

with externally fed, pressurized media, such as compressed air, hydraulics oil,

cooling liquids and cooling lubricants. Improper handling of the connected sup-

ply systems, supply lines or connections can cause injuries or property damage.

Risk of injury by improper handling of pressurized lines!

° Do not attempt to disconnect, open or cut pressurized lines (risk of explo-
sion).

®  Observe the respective manufacturer's operating instructions.

e  Before dismounting lines, relieve pressure and empty medium.

®  Use suitable protective equipment (safety goggles, safety shoes, safety
gloves, for example).

o Immediately clean up any spilled liquids from the floor due to the risk of
falling!

= Environmental protection and disposal! The agents (e.g., fluids)
used to operate the product might not be environmentally friendly.
Dispose of agents harmful to the environment separately from other
waste. Observe the national regulations of your country.

3.4 Explanation of Signal Words and the Safety Alert Symbol

The Safety Instructions in the available application documentation contain spe-
cific signal words (DANGER, WARNING, CAUTION or NOTICE) and, where
required, a safety alert symbol (in accordance with ANSI Z535.6-2006).

The signal word is meant to draw the reader's attention to the safety instruction
and identifies the hazard severity.

The safety alert symbol (a triangle with an exclamation point), which precedes
the signal words DANGER, WARNING and CAUTION, is used to alert the
reader to personal injury hazards.

A DANGER

In case of non-compliance with this safety instruction, death or serious injury
will occur.

A WARNING

In case of non-compliance with this safety instruction, death or serious injury
could occur.

A CAUTION

In case of non-compliance with this safety instruction, minor or moderate injury
could occur.
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NOTICE

In case of non-compliance with this safety instruction, property damage could
occur.
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4 Selecting and Connecting the Hardware
4.1 HCT02/HCQO02
>80 320
N ) 300
7 = T T |
A ! I
! =
_ ! i1~
— = +
10 K\
g
Dirilling
191 Mechanical Data scheme
HCQO02.1E-W0025-_03
Electrical Data Symbol HCT02.1E-W0025-_03
Axis 1 Axis2 Axis 3 Axis 4
3-Phase Rated Input “oltage Uiy L 200..500+10%
(TT,TH-C TH-5 T Metworks)
Rated Freguency f Hz A0, B0+2Hz
Maing Connection Power Sy k%A 30
with kains Choke
Rated Input Current |Lgor A, 44
Rated Output Power Pogr ki 25
with Mains Choke
hains Choke Type - HrLO1 . 1E-400-MO0051-A-480- RN
Mains Fuse according to IEC A, B3, gL
BO3E4 -5-52; with Mains Choke
Morminal Current ACT for Mains Contactor A 44
with hains Choke
Required Wire Sizes according to mm® 10
IEC 60364 -5-52 / LIL 508 A5 AW 3
Switching Freguencies fo kHz 4,13
Maximum Cutput Yoltage Lo e L ~0 71" Jge
Cutput Frequency Range at fs = 4 kHz Hz 0..400
Maximum COutput Current at A, 550 a00 270 270
fz = 4 kHz, 400ms
Continuous QOutput Current at A, 320 200 14 0 14 0
fs = 4 kHz

Fig.4-1: Technical data of HCx02 hardware units
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OM1, OM2
DEA40.1
'E'§
*
[l
-
Connector Pins :Function
#3 3 FPower supply (3 phas. AC. 4004, 50Hz)
4 1-¥4.4 15 Encoder evaluation (4.1 » Axis 1, ¥4.2 » Axis 2. #4 2 without HCT
#5.1-#5.4 3 Motor connection (5.1 B Axis 1, X527 k Axis 2. #5.2 without HCT
#B.1-2E.4 4 Mator temperature monitaring & motaor holding brake
BT e Axis 1, ¥B2 e AxisZ ) #B 2 without HCT
#B 15 Optional encoder evaluation
#5 2 Ext. brake and charging resistor
18 a 24% poweer supply for contral,
"on Board" 10's and motar brake
#19 a Actuation of OC link short circuit, Bb- contact
w24 g SERCOS I Master activation 1
25 ) SERCOS NIl Master activation 2
#ZB g FJ-45 Ethernet Interface
#B1-X86 g Digital "on board" inputs and outputs (32 inputs/ 16 outputs)
#3L 8 Hil interface (LYDS + USE)
ABC - =lot for CF memary card
H14 - Orive diagnostics LED
H17 - System diagnostics LED
H15 H19 - Ethernet diagnostics LEDs
=0 - system reset probe
OmM1, OM2 DEA40.1 Description Data
#0 Fower supply 28E20%, 44 max.
=1 T Al S g ox 24%00 54, 28 max. ?n total
2 B x 240 54 28 max. in total
3 8w 2
ﬁ; 32 digital inputs g i iﬁ
#7B B o 24

Fig.4-2: HCx02 pin assignments and DEA40. 1 optional module
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A WARNING Temperatures above 105 °C will cause mate-

rial damage!

Please keep the minimum distances specified!

Materials present above the devices may only be materials which
® are incombustible and

e  are insensitive to the high temperature that occur.
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4.2 Motors
421 QSK

Mpux ; 1 L ;'1_ /C_j;—'—‘— = ‘C?
My l _\?I,r’ x
wl 4 [
Q8 ||, )r;%j/'l ’.|
1 V) ] \
nu: = = ‘a:\ (@)
L] e = e 1
C B OA
1
Mechanical Data
QsK MT:;:]; 2 Flange fiator Length | Shaft Length Dii:ﬂe:e?er Pgicahmiltrgle Fitch Circle Baring Total Height
Servomotor Je oA B C @D BE @F e H
[kgym?] [mm] [mm] [mm] (] [mm] rnim] [rmim] [rmim]
B-0300 © 0,000440 235
QSKO061 116 40 19 93 130 g 1586
C-0s00 ¢ 0000752 264
C-0300 © 0,003520 aov
QSKOT5 140 48 32 130 165 11 202
D-0300 ¢ 0,004800 347
Options Electric Data
Encoder Brak Maxirmurm Standstill Maxirmurm Standstill Steady Marminal Maxirnurn
QsK raxe Speed Targue Targue Current 60°C Currant Currant
Servomotor Single turn (S5) Without (UG0Y|  Fpga Mo Wt [ Iy [
Wl turn (WS with (UGT) [rmin] [Mm] [Mm] [A] [A] [A]
;g G0
B-0300 3h 14,0 21 52 94
=5
i UG
QSKO061 3000
=5
e U0
C-0300 8.0 32,0 4.3 4.3 194
=9 UG
M5
;g U0
C-0300 12,0 440 g4 82 a7 3
=5
E UG1
QSKO7S 3000
=5
e G0
C-0300 17,0 66,0 114 114 51,3
=0 UG
M5
Order Information
o S5 Single turn encoder
S OE 1 B-DA00-NM-X XY YY- NI ] Multi turn encoder (absolute via £ 2048 revolutions)
ey G0 Without engine brake
UG1 With engine brake (electrical, 24V DC)

Fig.4-3: Technical data of QSK servo motors



DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 27/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Selecting and Connecting the Hardware

== @ \\li =
My [ —
\ ﬂ
Pu o i
Ny Mg —
C B
Mechanical Data
MAD Inertia Torgque Flange lotor Length : Shaft Length Diirnae?er PCD Pitch Circle Baring Total Height
Spindle Motor Jr oA B C @0 @ E @ F @G H 1)
[kgm?] [mm] [mm] [mm] [mm] [mm] [mm] [mm] [mm]
B-0150
X 0,0190 533
MAD100 ¢-01e0 0,0284 182 g08 g0 32 130 215 14 277
! C-0200 '
D-0150
B 0,0332 683
B-0100
MAD130 EFTER 0,0840 260 g10 110 42 250 a0a 18 345
Electric Data
Maximum Maximum Rated Current for Maximum
MAD Rated Power ! Rated Speed Sroed Rated Tarque: Tarque at ni Tarene Current Reaching Mn Current
Spindle Motor Pu M N My Mg M e In It lmaern
(K] [min”'] [min”] [Mm] [Mm] [Mm] (4] [A] [A]
B-0150 40363 ,0 1500 000 a0 31 Jais) 404330 40310,0 403210
B-0200 404260 2000 11000 28 a0 6B 40343 0 40252 0 40448 0
MAD100 C-0150 40305,0 1500 9000 48 50 110 403780 40257 0 39,0
C-0200 402770 2000 11000 45 48 106 403584 .0 403850 47 3
D-0150 40245 0 1500 000 59 i 141 40354 0 404160 47 6
D-0200 40248 0 2000 11000 a4 a9 130 272 40387 0 2.7
MAD130 B-0100 403080 1000 G000 100 110 230 40447 0 40387 .0 a3.7
B-0150 40281.0 1500 9000 85 85 200 344 374 71.0
Order Information
SA, Axial fan
=) Singleturn encoder (EnDat) 2048 incr,
F Terminal box, A-side
¥ K Terminal box, B-side
MAD100C-0150-5A- 52-XHI-YY-N1 L. Jeminal box, lef
=4 Terrinal box, right
H Smooth shaft without sealing ring
] Wyithout holding brake
05 Flange mounting
i 35 Flange or base mounting

Fig.4-4. Technical data of MAD spindle moftors
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4.3 Connecting Cables

Motor Power Cable ; Cable Type : Cross Section: Encoder Cable
B-0300 1.0rmim®
ASK0G1 FRE RiLO0Z0 FaT—
Z-0300 o=~ 1.5mim?2
QSKOTS | D-0300 RELO022 1.Amm?®
E-0300 1.8mim®
ENTETE 1 Emmi —1
B-0200 1.8mm? RKkiz4200
-0150 RELODZ2S 2.8mm2
MAD100 =55mn 4 Omime
D-01450 REKLOOZ6 4 Omim®
D-0200 4. Orirn®
B-0100 RkLO031 4. Orairn®
MAD130 B-0150 Ri<LO032 B.0rmm?
Encoder Cable Encoder Types
RlG4200 Rexroth encoder types - M1, 31 M2 52 M5 55
RlkGO035 Sine encoder, 1%pp, 5%
RlG0036 Digital encoder EnDat2.1, 5V, Heidenhain

Fig.4-5: Motor cable assignment for power connection
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4.4 HMI Control Panels
441 VDP80.1FBN-C1-NN-EN for Milling Machines

I~
o
{3 ]
420
B il
Screen Size 104" e attachment
Display Resolution 640x480px 357 Tanl i
Handwheel ext. connectable (ISMM1468)
OP Menu Keys 6 1935 | 1935
MOP Keys 38 ﬁ J 394
Override Switch Spindle and Feed
USB 2.0 Front Panel
Protection Type IP54 L
;u e R
Power Supply 24V DC / 36W 3,5

Fig.4-6: Technical data of the VDPS0. 1FBN-C1-NN-EN control panel
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442 VDP80.1FAN-C1-NN-EN for Turning Machines

327

420

Screen Size 84" e Boggcfﬁ;‘g:tnel
Display Resolution 640x480px 354 faa) N
1x on board,
nandwiies + ext. connectable (ISMM1468)
OP Menu Keys 6 | 1935 193,5
MOP Keys 34 S 394
Override Switch Feed
USB 2.0 Front Panel
Protection Type IP54 1r)u - |
Power Supply 24V DC / 36W 39
Fig.4-7: Technical data of the VDPS80.1FAN-C1-NN-EN control pane/
O The control panels can be delivered with English labeling (e.g.
g VDP80.1FAN-C1-NN-EN) or with Chinese labeling (e.g.

VDP80.1FAN-C1-NN-ZH).
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4.5 Selecting and Connecting the Hardware

451 Configuration Instructions

Power Connection

The HCQO02 or HCTO2 is directly connected to the external power supply via
terminal X3. The allowed line voltage range is 200..500 V ULN. The allowed
line frequency range is 50..60 Hz. Any other values specified below refer to the
typical case of connection to a power supply network of 3 AC 400 V, 50 Hz.

3 AC I00W S0HzZ

HrLOT 1E-0400-M 0031 -A-450

-F1
B3sgl

10mm? 18mm?

A1

-k
AC1ESA

4
HC'02.1 L1213 @

-F1:
-A1:
-K1:

Fig.4-8:

Line fuse

HNL line reactor

Line contactor

Power supply connection for HCQ/HCT

The cross-section required for connection to the power supply
network is 10 mm?2.

The cross-section required for connection of the protective
conductor is also 10 mm? (also see "Grounding").

Strain relief must be provided for the connection terminals
(X3). The necessary HAS02 connecting accessories are avail-
able.

The line fuse must be designed with 3 phases, with 63 A gL
for each phase. We recommend that you use a motor protect-
ing switch with a tripping current of 65 A.

The HNLO1.1E-0400-N0051-A-480 line reactor must be used
to protect the power supply.

The line contactor must be designed for a rated current of AC1
65 A.
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Network Types

TN-S network

TN-C network

Direct three-phase connection of the HCQO02 and HCT02 devices is allowed to
the following network types:

e TN-S,TN-C

Under certain circumstances, the devices can also be connected to the follow-
ing network types:

o TT
e T
o Networks with grounded outer conductor (corner-ground delta networks)

The TN-S network type is the usual network type in Europe. The HCQ and HCT
devices can be directly connected to the TN-S network.

— . - > L1
U Tr | e L2
— L » L3
-~
v WA N
S
L X
Q O O O~
DADDD158¥01 nnFH11
T: Direct grounding of a point (signal ground)
N: Body directly connected to the signal ground
S: Separate neutral conductor and protective conductor in the entire net-
work
Fig.4-9: TN-S network type

This network type is characterized by a common neutral and protective con-
ductor (C). The HCQ and HCT devices can be directly connected to the TN-C
network.
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—— y > L1
U Tr — . > L2
- ” > L3
w I ——» PEN
- ]

il

DADOISEDT nn FHTT

Fig.4-10:

Direct grounding of a point (signal ground)
Body directly connected to the signal ground

Functions of neutral and protective conductors in the entire network
combined in a single conductor, i.e., the PEN conductor

TN-C network type

IS

We strongly recommend that you connect the devices to TN net-
works. Please contact us if you prefer connection of the devices to
a TT network, an IT network or a network with grounded outer con-
ductor.

For more information about this subject, please refer to the project
planning instructions on IndraDrive
(DOK-INDRV*-SYSTEM*****-PR04-EN-P).
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Grounding Concept

In order to prevent faults in the electronic circuits and to ensure protection
against contact, the MTX micro system may only be operated if it is grounded

as described

here.

—L

—IN

230V AC

2vnc

+

G
G
G

K1

—
HC'02.1 §

™y
)

HNL

PE

C,D
A-E, PE

Fig.4-11:

The 24-V control voltage should be grounded (at 0 V) as closely to the
drive controller as possible in order to ensure that the impedance to the
ground of the drive controller is as low as possible.

The connection of the 0-V terminals of the control voltage to the housing
potential is conductive. That is why it is not possible to use an insulation
monitoring feature at +24 V and 0 V against the housing.

Establish a conductive connection of the bare metallic mounting rails of
the HCQ controller to the mounting surface in the control cabinet.
Establish a conductive connection of the mounting surface to the pro-
tective conductor system.

Only use shielded motor and encoder cables for the MTX micro. We
strongly recommend that you use Rexroth RKL and RKG cables.
Connect all grounds and protective conductors to a common star point
in the control cabinet along routes that are as short as possible.

MTX micro grounding concept
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The external resistor (connected to terminal X9) is used to limit the charging
current when the line voltage is turned on. After the turn-on, the resistor is used
as braking resistor. The following resistors are available for use with the MTX

micro-c:
HLRO1.1N-0470-N11R7-A-007-NNNN (R911305932)

V

Technical data are specified in the Annex.

I

It is not allowed to operate the HCQO2 without any external
resistor.

The line cross-section required for connecting the external re-
sistor is 6 mm?2.

Only use shielded or twisted lines for connecting the external
resistor.

The lines must be designed for a load of 630 V, 32 A DC peak,
15 A DC effective.

The maximum line length is 5 m.

It must be ensured that the line voltage is turned off after the
drives have stopped if there is a DC bus short-circuit (24-V
drop at input X19.1 (DC bus voltage)). Otherwise, the external
resistor may be destroyed. This is ensured by the circuit ex-
amples shown herein.
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24-V Control Voltage Supply

When dimensioning the control voltage supply for the MTX micro-c, please ob-
serve the power consumption figures of the following components:

®  Voltage supply of the HCQ/HCT device
e  Digital inputs and outputs (onboard)

®  Optional modules

e  Activation of the motor brakes

o HMI control panel

Calculation example

Module Requirement Max. Current :Max. Power Consumption: Connector Fuse
Power supply contral system
Digital inputs ¥B3-X86 24 D+ 20% 5 BA 108WY w181 - X184 LSC 84
CMC system Digital outputs %52
HCQUHCT o . T
Digital outputs X571 24% DG+ 20% (0,54 per output) S #18.2 - X184 L3C 24
4 54,
0 ! _
Motor brakes 24 DC £ 5% (1 34 per brake) 113wy #Ex3d-¥ewd; LSCEBA
Option Digital inputs =7 3-X76 "
madule Digital outputs X71 24 DT+ 20% 116y 4701 - X702 L3C BA
DEAAD 1 {0.5A per output)
’ Digital outputs ¥72
Hbdl panel o
DPEO.1 Fower supply 240 D+ 20% 1.654 JeW J1-n2 L3C BA
Fig.4-12: MTX micro-c control voltage supply

Configure the 24-V voltage supply for the following example MTX micro-c sys-
tem:

® CNC system HCQO02.1 with
—  spindle, 11 kW, without brake;
— 2 servo motors, 12 Nm, without brake;
- 1 servo motor, 17 Nm, with brake;
— 1 optional module DEA40.1.
o HMI control panel VDP80.1
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Module Requirement Current Power Consumption
Power supply
CHNC system :Digital inputs x53-X56 5BA, 108w
HCQHCT  Digital outputs %52
Digital outputs =51 24, Ay
Option  Digital inputs 37375 24V DC£20%
module  Digital outputs %71 44 11EW
DEA4D.T Digital outputs #7572
Hil panel
\/DPE0.1 Power supply 154 3Ny
Total 24V DC £ 20% 13,1A 318W
CHC system o
HCQHCT Mlotor brake 240 0C £5% 1,34 I3
Total 24V DC £ 5% 1,3A IIW
Fig.4-13: Calculating the power consumption of an example system

According to the calculation, approx. 320 W are required for 24 V DC + 20%,
and approx. 35 W are required for 24 V DC % 5%. If less than the maximum
possible 2 A is used for each of the outputs X81, X71 and X72, the power
consumption can be reduced accordingly.

Iy e Use an AC-adaptor or a PELV-protected control transformer
according to IEC 60204-1 (Section 6.4) for the 24-V control
voltage supply.

®  Overvoltages exceeding 33 V must be discharged by means
of measures in the electrical equipment of the machine or
plant. Such measures include AC-adaptors and overvoltage
limiters which are provided at the input of the control cabinet
and limit incoming overvoltages. This also applies to longer
24-V lines which are placed in parallel to power and line supply
cables and are able to receive overvoltages through inductive
or capacitive coupling.

® Please be absolutely sure to observe the instructions on
grounding of the 24-V control voltage supply described in
chapter "Grounding Concept" on page 34.

e A current of 0.5 A can be delivered at each digital output.
However, the sum total of all currents may not exceed 2 A per
terminal (BYTE).
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E-stop and Power Contactor Processing

Description of processing

The power supply of the MTX micro-c is switched by the integrated PLC by
means of an external power contactor. Irrespective of the processing by the
PLC, the contactor must also be reliably turned off in the event of an E-stop. In
this case, the MTX micro-c requires that the DC bus short-circuit (DC bus volt-
age) be activated. This ensures that the energy available in the system is used
for decelerating the main spindle.

2% 0DC +20%

HC"02.1

x81.1

E-Stop Relay

181

fEKE
X18.2

KR

-K1 Line contactor

T Delay time of the E-stop relay

Tsp Maximum braking time of the main spindle
Fig.4-14. Power contactor and E-stop processing

The drives are turned on by applying 24 V to X83.1, provided 24 V are simul-
taneously applied to X83.2 and X86.1 (E-stop). If the 24-V voltage is removed
from X83.2 or X86.1, the drives are turned off. In this process, the CNC controls
the drives to decelerate them to standstill; thereafter, the -K1 power contactor
is turned off. The power contactor is additionally switched via a time-delayed
contact of the E-stop relay. The E-stop relay also activates the DC bus short-
circuit with a time delay. These measures are intended to ensure safety in case
if E-stop events.

ISy ®  The delay time of the E-stop relay must be selected such that
it is longer than the maximum braking time of the main spindle.

o If the main spindle motor used is not an asynchronous motor
(e.g. synchronous spindle motor), the DC bus short-circuit
may not be activated in case of E-stop events. In such a case,
please contact the Rexroth Sales Division!
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Connecting the MAD Spindle Motors

Spindle motors of type MAD can be connected to connecting points X5.1 and
X5.2. These motors provide maximum convenience on commissioning be-
cause the parameters are already saved in the motor encoder and are read in
automatically.

HC*02
X5.X X6.X
X4.X A1 A2 AS 1 2 34
FE
Q
RKG4200 R0
Q 00O 0 00
11 1[PE |5 | B
G M rEr
"MAD
Fig.4-15: Connecting an MAD main spindle motor fo the MTX micro-c
= ®  Anencoder connection point X4 and a temperature monitoring

connection point X6 are automatically allocated to each motor
connection point X5. The following applies: X5.1 - X4.1 -
X6.1, X5.2 - X4.2 - X6.2.

e  We strongly recommend that you use the Rexroth encoder
cable RKG4200 for connecting the motor encoder.

e  We also strongly recommend that you use the Rexroth motor
cable RKL for connecting the motors. The shield is connected
via the shield connection points XS2 (tube clips).

®  The maximum length of the connecting cables, which may not
be exceeded, is 40 m.

e  (Contacts 3 and 4 of terminal X6 are provided for activating an
external spindle brake. Please observe the instructions in
chapter "Activating an External Holding Brake" on page
43.
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Connection points X5.1 and X5.2 allow operation of standard asynchronous
motors as spindle motors in encoderless mode (open loop). This is achieved

by the integrated frequency converter function of the HC*02.

HC*02

147 X5.X X6.X
A1 AT AT 1 2 3 4

FE

v |

Fig.4-16:

Standard asynchronous motor
Connecting a standard asynchronous mofor to the MTX micro-c

A temperature monitoring connection point X6 is automatically
allocated to each motor connection point X5. The following

applies: X5.1 » X6.1, X5.2 - X6.2.

—  The cables used for connecting the motor and the tem-
perature sensor may only be shielded cables. The shield
is connected via the shield connection points XS2 (tube
clips). We recommend that you use Rexroth RKL high-

performance cables.

—  The maximum length of the connecting cables is 40 m.

—  Contacts 3 and 4 of terminal X6 are provided for activat-
ing an external spindle brake. Please observe the in-
structions in chapter "Activating an External Holding

Brake" on page 43.

A CAUTION Motor activation faults may result in material

The standard motors must meet the requirements for the "rate of voltage rise
at the motor output” in converter mode. Otherwise, the motor insulation may be
damaged.

damage!
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The encoder connection point X8 is provided for connection of an optional en-
coder, e.g., as a spindle encoder at turning machines. This interface is designed
for connection of a multitude of encoder types.

° 1Vpp, sine wave encoder, with reference track, 12V and 5 V supply

] 1Vpp, sine wave encoder, EnDat2.1, 12 V and 5 V supply

° 1Vpp, sine wave encoder, HIPERFACE®, 12V and 5 V supply
®  TTL encoder, with reference track, 5 V supply

®  Encoder according to EnDat2.2 specification

Pin Signal Pin Signal
1 =MD Shield =) B+
2 A+ 10 R -
3 A - 11 + 124
4 GHND Encoder| 12 + 54
o B + 13 Enc Clock +
5] B - TILE +
2 Enc Data + 14 Enc Clock -
TTL & + TILE -
Enc Data -
a T 15 n.c.

Fig.4-17:

Assignment of the ES interface of the MTX micro-c

IS

Please only use shielded cables according to the Rexroth
specification applicable for connecting external encoders. This
specification can be found in the following documentation:
DOK-INDRV*-HCQ-T+HMQ-T-PR0O1-EN-P.

The maximum length of the encoder cable is 40 m.

We recommend that you use Rexroth encoder cables RKG for
connecting external encoders.

We recommend that you use encoders of type Rexroth
GDS02.1-2048-14V-H12.0 and GDMO02.1-2048-14V-H12.0,
each with a resolution of 2048 pixels, as spindle encoders for
turning machines. The required encoder cable is RKG0036.

A CAUTION Wrong handling may result in material dam-

age!

Only connect and disconnect the plugs to and from the encoder and connection
point X8 while the supply voltage is turned off!
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Connecting the Servo Motors

MSK and QSK motors can be connected as servo motors (or spindle motors)
to terminals X5.1 — X5.4. These motors provide maximum convenience on
commissioning because the parameters are already saved in the motor en-
coder and are read in automatically.

RKG4200 Rl =

HC*02

HAH HAA

AAR A1 AZ A3 1 2 3 4

FE

101 4] 718
N
G M
MSK Q5K

Fig.4-18:

Connecting an MSK/QSK motor to the MTX micro-c

ISy

An encoder connection point X4 and a temperature monitoring
connection point X6 are automatically allocated to each motor
connection point X5. The following applies: X5.1 - X4.1 >
X6.1, ... X5.4 - X4.4 > X6.4.

We recommend that you use the Rexroth encoder cable
RKG4200 for connecting the motor encoder.

We also recommend that you use the Rexroth motor cable
RKL for connecting the motors. The shield is connected via
the shield connection points XS2 (tube clips).

The maximum length of the connecting cables is 40 m.

The motor holding brake (X6.X terminals 3, 4) is optionally
available.

A DANGER The descent of a vertical axis may result in fatal

injuries!

The maximum holding torque that can be applied by the optional holding
brake of the MSK/QSK motors is the nominal motor torque.

The motor holding brake alone cannot be used as a holding brake for the
purpose of personal protection.

If the holding torque is higher, use must be made of a suitable external
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Activating an External Holding Brake

To secure vertical axes or to connect a spindle brake, an external holding brake
can be connected to each X6 terminal. As is the case with the motor brake, this
brake will also be automatically controlled by the MTX micro-c.

K @ #B.
x4 K 1 2
Al A2 A3 +24%45% +24%+20%

56 [7]8 o
Actuation of
‘ Extemal Brake
v
PLC Diagnostics

MSKIQSK
Fig.4-19: Activating an external holding brake
= e  The maximum current that can be used to activate the external

holding brake is 24 V DC 1.2 A. We recommend that you ac-
tivate the external brake by a relay.

®  The maximum switching frequency of the brake is 0.5 Hz.

e  Switching of the external axis should be diagnosed in the PLC
program. Travel commands with applied brake must be avoi-
ded by setting the PLC axis interface signal gAx_DrvLock.

A DANGER The descent of a vertical axis may result in fatal

injuries!

®  The maximum holding torque that can be applied by the optional holding
brake of the MSK/QSK motors is the nominal motor torque.

e  The motor holding brake alone cannot be used as a holding brake for the
purpose of personal protection.

e If the holding torque is higher, use must be made of a suitable external
brake.
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Digital Input and Output Signals

In the basic device, the MTX micro-c features 32 digital inputs (24 V DC) and
16 digital outputs (24 V DC, 500 mA). The number of I/Os can be extended to
a maximum of 96 inputs and 48 outputs by means of 2 optional modules
DEA40.1 (with 32 1/16 O each). A defined address is assigned to each digital
output in the system PLC program.

MTX micro Inputs & Outputs 1'0 Module 1 1’0 Module 2
Conn. Pin :PLC Address :Symbol :Comment Conn. Pin :PLC Address Symbol :Comment Conn. Pin :PLC Address :Symbel :Comment
1 SeCIx11.0 C11 0 #¢31-1 Mains contactar 1 %Ox21.0 Q210 811 1 %x31.0 Q31 0 eF-1
2GR Q11 1 B1-2 2 100 Q21 1 712 2 100311 Q31 1 3712
3 %0112 Q11 2 5E1-3 3 1%OH21.2 Q21 2 71-3 3 %312 Q3 2 713
e 4 SR0K11.3 G113 ixE1-4 T 4 %0213 Q21 3 X714 T 4 1%0%31.3 CI31 3 3714
5 90114 Q11 4 5B1-A A 100021 4 Q21 4 715 A 10031 4 Q3 4 HF1E
B %0115 Q11 5 B 6 i%0x215 Q21 5 H71-B 6 %0315 Q3 5 7B
7 OShOK116 Q11 6 3E1-7 7 %02 B Q21 B X717 7 %0316 Q31 6 717
8 eIy Q11 7  >B18 8 %03 7 Q21 7 718 8 %0M31 7 Q3 7 718
1 G100 Q10 0 24E241 1 200 Q20 0 724 1 0OM300 Q30 0 HP24
2 S0 1o 1 xE2-2 2 %0201 G20 1 K22 2 %0301 G130 1 K22
3 %0102 Q10 2 5E2-3 3 190202 Q20 2 723 3 190302 Q30 2 723
o 4 SC10.3 Q10 3 xB2-4 w72 4 % 0x20.3 Q20 3 k724 w72 4 :%0%30.3 Q30 3 k724
5 Sh0K10.4 Q10 4 3E25 5 %0204 Q20 4 X725 5 %0304 Q30 4 F25
E 90105 Q10 5  B2A B 190305 Q20 5 S72E B 190305 Q30 5  372E
7 SC10.6 Q10 5 eE2-7 7 1% 0x20.6 Q20 § k727 7 1% EM30 6 Q30 § k727
8 SRQ10.7 QN0 7 xE2-5 8 %0207 Q20 7 X725 8 %0307 Q30 7 F2§
1 1%413.0 13 0 ¥E3-1 1 i4lx23.0 123 0 M3 1 f%x33.0 133 0 W31
2 a3 13 1 ¥E3-2 2 %231 123 1 a2 2 %I%331 133 1 W32
3 %h[x13.2 13 2 *53-3 3 i%lx23.2 123 2 ¥T3-3 3 i%l[¥33.2 33 2 *73-3
a3 4 95133 13 3 B34 w73 4 0[x23 3 123 3 ¥73-4 w73 4 1%¥33 3 133 3 ¥r3-4
5 %134 113 4 ¥E3-5 5 1%[x23.4 123 4 W35 5 1%[$33.4 133 4 Hi3-5
B %[X13.5 13 5 #B3-6 B i%lX23.5 123 5 #I3h6 B i%l[¥33.5 33 & #73-B
7oekiae 136 ¥E3-7 7oiuI3 R 23 B W7 70336 133 6 W7
8. %k1ar 3.7 ¥E3-8 g %23y 237 ¥ 8 %337 33.7 W3-8
1 2.0 nz o #54-1 1 salx22.0 122 0 KT 4-1 1 i%lx320 32 0 a1
2 g2 12 1 »B4-2 2 10[x02 1 122 1 X742 2 10432 1 132 1 Wi4-2
3 Seki22 12 2 #B4-3 3 %[22 2 [22 2 W43 3 1%[M322 [32 2 #74-3
e 4 Sh[12.3 N2 3 #B4-4 w74 4 %[22 3 122 3 KT d-4 w7 4 %4523 32 3 #Fd-4
5 G124 12 4 »B4-5 B 10500 4 [22 4 W45 A 105032 4 [32 4 W45
B k25 N2 5 ¥B4-6 6 %225 122 5 W46 6 :%[¥325 132 5 Hi4-B
7 %h[K126 12 & <54-7 7% B 122 B KT A7 7 i%K532 6 32 6 P47
8 k27 12 7 »B4-8 8 19227 [22 7 X485 8 %327 32 7 ¥74-8
1 %0110 111 0 EE-1 1 210 21 0 H75-1 1 %l31.0 131 0 #75-1
2 Sl 111 #B5-2 2 %211 121 1 *5-2 2 %1¥51.1 131 1 #7562
3 1.2 111 2 HE5-3 3 1% 2 [21 2 WIE-3 3 100631 2 [31 2 ¥7E-3
s 4 k113 113 ¥A5-4 75 4 %213 21 3 W54 75 4 %33 313 Hi5-4
5 %[x11.4 111 4 #55-5 5 %0214 121 4 K55 5 %4314 31 4 X755
E 9115 111 5 HBE-6 B i9%[x21 5 21 & XI55 B %0431 5 31 & HPE-B
7 Oal116 111 6 ¥E5-7 7 %2 B 21 B W7 7 %A 6 31 6 W57
5 hl11.7 1 7 #B5-8 8 %217 21 7 *58 8 %4317 31 7 #75-8
1 9ER10.0 10 0 ¥BE-1 E-Stap 0.k, 14200 120 0 WIB-1 14300 130 0 WPE-1
2 k0 10 1 ¥B6-2 Probe 1 2 %201 120 1 B2 2 %[¥30.1 130 1 HiB-2
3 %[x10.2 1o 2 #B6-3 Probe 2 3 i%lx20.2 120 2 763 3 i%l430.2 30 2 *76-3
oG 4 9Ek10.3 10 3 HEE-4 76 4 000 3 120 3 MIB-4 76 4 10430 3 130 3 WFE-4
5 104 10 4 E6-5 5 1%[x20.4 [20 4 WIBS 5 1%[430 4 130 4 H7B-5
B %[x10.5 o 5 #BE-6 B :%lX20.5 20 5 *TBB B :%l<30.5 30 & #7B-B
706 10 & EE-7 720 R 120 & WIBF 7 i%MA0E 130 & WIE-F
8 Sak0y 1no 7 +E6-8 8 %207 120 7 B8 8 %307 30 7 #7E-8
Fig.4-20: Assignment of the digital inputs and outputs of the MTX micro-c
1y U Inputs X83.1, X83.2 as well as X86.1 to X86.3 and output

X81.1 are reserved for the system PLC program.

®  |nputs X86.1 (%I1X10.0) to X86.4 (%I1X10.3) are what are called
"fast inputs". These inputs can be directly processed in posi-
tion loop clock.

U Inputs X86.2 and X86.3 should be kept free for the use of touch
probes, even if the machine is not equipped with touch probes.
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Setting up the Control Cabinet

Selecting and Connecting the Hardware

The following instructions on setting up the control cabinet should be followed
to ensure undisturbed operation of the MTX micro-c. The arrangement of the
components was based on the discharge of the developing power losses, on
the prevention of faults due to electromagnetic influence, and on the position
of the connection points.

!

=B0mm

>100mm | | —__|

- YL 1 1 7 [ -Encoder

- Y connections

= 24V 110 signals

. = HMI cable
HML HE02 = Ethernet cable
-1 'y | 1~ | = Motor cable
— * Power supply
=80mm : « External resistance

Relay, contactar,
fuses ...

-F1
HNL

K1
Fig.4-21:

Line fuse

Line reactor

Line contactor

Recommended arrangement of components in the control cabinet

I

Run cables and lines for control signals and power signals in
separate cable ducts.

Use shielded Rexroth cables and lines for connecting motors
and encoders.

Make absolutely sure that you adhere to the grounding con-
cept and specifically that you use a low-resistance protective
conductor connection.

Itis only allowed to install the HC*02 in a vertical position (G1).

A DANGER Hot parts with temperatures higher than 105 °C

may result in material damage!

e  Keep the specified minimum distances from other components.

e  Materials present above the devices may only be materials which are in-
combustible and insensitive to the high temperatures that occur.
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5 Software Installation and Basic Projects

5.1 Installing IndraWorks Engineering

5.1.1 Prerequisites
Hardware Requirements

The following hardware requirements must be met for installation of IndraWorks
Engineering on the PC:

e  IBM-compatible PC, Pentium lll or later
e  CPU clock frequency: 933 MHz
e  Main memory: 512 MB
®  Graphics resolution at least:
—  800x600 pixels
—  Color depth: 16 bits
e DVDdrive
e  Ethernet interface

Software Requirements

At least Microsoft Windows XP with ServicePack 2 is required for operation.

5.1.2 Installing the Software

The figure below shows how to install the software step by step:

1. Insert the DVD. The installation wizard should be started automatically. If
not, start the installation wizard by double-clicking the "setup.exe" file.

2. Select the installation language (the further description following below is
based on English as the installation language).

3. Select "New Installation"”.
4. Select "IndraMotion MTX micro Engineering".

5. Enter a valid software license code. The code is specified on a separate
license sheet (SWL-IWORKS-MTX-10VRS-D0-MICRO).

6. After successful verification of the license, continue with "Next".

7. Continue with "Next". This will open a PDF file containing the current re-
lease notes. Read and close the PDF file. Then continue to install the
software.

8. Accept the "Licence Agreement" to continue.

9. You can then enter your name and company.
10. If necessary, select a different installation folder.
11. Click on "Install" to start installing the files.

12. After successful installation, click on "Finish". This will open a window
prompting you to restart the PC.

After the PC has been restarted, system files will be updated and the reg-
istrations required will be made. This completes the installation. You can
now start IndraWorks Engineering.
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5.2 Creating a New Project

The software provides several basic projects to allow the user to create a new
machine project. A basic project contains the system PLC program and the
CNC parameters for the currently selected machine type.

Presently, 3 basic projects are available:

®  For milling machines: BasicProject_Milling

®  For turning machines: BasicProject_Turning_1_Spindle
o For turning centers: BasicProject_Turning_2_Spindle

= The current basic projects can be downloaded from the Rexroth
Automation Portal. After having logged in, follow the links to "MTX
micro" and to "Product Support" where you can find the basic proj-
ects in the "MTX micro Library".

www.boschrexroth.com/portal

To create a new machine project, proceed as follows:

1. Inorder torestore a basic project, select Project— Restore... from the main
menu.

2. Select "Restore from file system" and click on "Next>>".

3. Select the archive on the next page. The "..." button allows you to browse
for the archive. The basic projects available during installation are filed in
the "C:\Program Files\Rexroth\IndraWorks\Projects" directory. After hav-
ing selected the archive, click on "Next>>".

4. Select the directory where you wish to create the project. Click on
"Next>>".

5. Click on "Finish" to start restoring the project from the archive. After having
restored the project, the display will show the results.

6. To open the project, select File — Open — Project... from the menu.

7. Select the project just restored and confirm your selection with "Open".
The project will now be downloaded.

8. The Project Explorer displays the project.

= We recommend that you rename the project after having created it.
To do this, click on the "root node" of the project (here: Mill-
ing_3Ax_1Sp_10V02.117). Then press "F2" and enter a new name
for the project.
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5.3
5.3.1

5.3.2

5.3.3

Setting Communication Parameters

General

Communication between the MTX micro and a PC requires the Ethernet inter-
face of the MTX micro. Communication between IndraWorks Engineering and
the MTX micro can only be established after the necessary settings have been
made on the control and the PC.

The network connection between the PC and the MTX micro can be established
in various ways. The settings required for your particular case may be different
from the settings shown here. This is particularly applicable if you operate the
MTX micro on a network. In such a case, please consult your network admin-
istrator.

The further description following below is based on a direct connection between
the PC and the MTX micro, e.g., via an Ethernet crossover cable.

Setting the IP Address of the MTX micro in the IndraWorks Project

The default IP address for the MTX micro set in the basic project is
"192.168.142.250". The address can be checked at the "IndraMotion_MTX_mi-
cro_c" node. This address is also set in the control on delivery of the MTX micro.

= The IP address in the project and in the control connected to the
PC must be identical. We recommend that you leave the
"192.168.142.250" default address setting.

R
=1L Switch Online IndraMotion_MTX_micro_c
onneckanilest General infarmation | Communication parameter
Commurnication
Firmware Management. ..
IP address:
192.168.142.250 v
| | Port:
¥ Delete D " (10038
Renarme Fz
= - 7 Timeout [zec):
Propetties. .. |
10
Pleaze enter the communication
parameter in which the contral should be
searched.
Fig.5-4. IP address in the project

Setting the IP Address on the MTX micro

Setting the user

Select the "Maintain" operating area on the HMI control panel. This will display
the screen with the currently set "IP Address". If the settings are different from

® |P Address - 192.168.142.250
®  Subnet Mask —» 255.255.255.0
then these settings must be changed.

You can only change the communication settings, if you have logged in as an
authorized user.

Proceed as follows:
1.  Select "Login" (F2).
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2. Select "MTB" or "Developer" (F3 or F4).

3. Enterthe correct password for the user (default setting in the basic project:
no password).

4. After having pressed "Enter" to confirm, the current "MTB" or "Develop-
er" user is displayed.
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Fig.5-5: Changing the user (fo set the address)

Setting the IP address  The IP address of the MTX micro must be identical with the IP address in the
project. The following settings should be made:

® |P Address —» 192.168.142.250
®  Subnet Mask - 255.255.255.0
e  Gateway - 0.0.0.0

The gateway address is only required for operation in a network. If there is a
direct connection to the PC, address 0.0.0.0 is used.

1. Select the "System" operating area on the HMI control panel, then "Op-
tion" (F8).

2.  Select "SetIP" (F3), enter "192.168.142.250" in the input field, and press
Enter to confirm.

3. ,Select "etMask" (F4), enter "255.255.255.0" in the input field, and press
Enter to confirm.

4. Select "GateWay" (F5), enter "0.0.0.0" in the input field, and press Enter
to confirm.
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ISy Turn the MTX micro off and on again to apply the settings.

6. After the system has been restarted, the configured IP address is dis-
played in the "Maintain" operating area.

1

183 188 147 550

Wl—lTu.wlm V| O

777_777_

0 0an .

O R o

Fig.5-6: Conlfiguring the IP address of the MTX micro

5.3.4 Setting the IP Address of the PC

The PC must have its IP address in the same network segment as the MTX
micro. To achieve this, a fixed address is set. The first 3 digits always corre-
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spond to the IP address of the MTX micro. The subnet mask is the same as

that of the MTX micro. We recommend the following settings:

° IP Address — 192.168.142.251
®  Subnet Mask - 255.255.255.0
e  Standard gateway — no entries
Internet Protocol (TCP/IP) Properties E]
General
Y'ou can get IP settings azsigned automatically if your netwark supparts
thiz capability. Otherwize, you need to ask your network. administrator for
the appropriate [P settings.
(") Obtain an IP address automatically
(#) Uze the following IP address:
IP address: 192 168 142 . 251
Subnet mask: 2RR 2RRZRR O
Default gateway:
(%) Use the follawing OMS server addresses:
Preferred DMS zerver:
Altemate DNS server
L Advanced.
Fig.5-7: Configuring the IP address in the PC
= To ensure that the IP address is used, you should restart the PC

after having set the address. Do not forget to change the address

again before connecting the PC to a different network.

We recommend that you note down the original network settings of the PC
before changing them.

Original PC settings:

5.3.5

IP Address - . . .
Subnet Mask - .__
Standard gateway —»__ .

Testing the Communication

After having configured the IP address, you can carry out a communication test.

The following figure shows the steps required for testing communication be-
tween the system and the PC.

1.

After a project has been opened, communication mode initially is set to
"offline". For example, the "NC configuration" and "NC file system" nodes

are gray, i.e., "inactive".

online.

. Communication with the MTX micro is checked.

. Click on the icon (blue) to switch communication with the MTX micro to
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4. After having switched communication to online, the "NC configuration" and
"NC file system" nodes are activated.

= =] IndraMotion_MTX_micro_c
)&% Motion 1

==
&[5 Logic
@ Ead MTX_NC_Plc_Interface [MTX NC-Plc Interface)

# - fad MTXmicro_Local_|0 (MTXmicro Local 10)

Build Debug Diagnostics Tools ‘Window Help

IndraMotion_MTX_micro_c

Check communication components... !

(-uu-u-unnn 26%

=g IndraMotion_MTX_micro_c
= A9 Motion

( %3¢ NC configuration ) 4
P:’_l NC file system
@z}l Logic
#- a3 MTX_NC_Plc_Interface [MTX NC-Plc Interface)
#- £ MTXmicro_Local_|0 [MTXmicro Local 10)

# - 68 MTXmicro_USB (MTXmicro USB)

Fig.5-8: Swifching communication with the MTX micro fo online

5.3.6 Errors in Communication with the MTX micro

If communication with the MTX micro is disturbed on switching to online mode,
the following dialog will be displayed:

Mo communication access could be establizhed to the device
| ndrakd ation_k T_micro_c' .

The device cannot be acceszed with the current commurication
zettings.

Retry ] [ Cancel

Fig.5-9: Communication error
Possible remedies:
1. Check whether the Ethernet cable is properly connected.

2. Use an Ethernet crossover cable if your PC does not support the "Auto-
sensing" function.

3. Check the settings of the IP addresses of the PC and the MTX micro once
more.
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4. Turn the PC and the MTX micro off and on again.

5.4 Downloading the CNC Configuration Data

After communication has been successfully established, the CNC parameters
of the basic project must be downloaded to the MTX micro. To do this, extract
these parameters from an archive ("TAR File") which is an integral part of the
basic project. Proceed as shown in the figure below.

1. Select the "IndraMotion_MTX_micro_c" node. Right-click on this node and
select "Restore..." and "Control Data..." from the context menu.

2. Select the archive to be downloaded by clicking on the button to the right
of the input field.

3. The archives are filed in the default project in the >Project Directory>\TAR
directory.

Activate all restore checkboxes and confirm with "Next>>".
Activate all checkboxes and confirm with "Next>>".
Check your entries and start restoration by clicking on "Finish".

N o o s

Restoration comprises 3 phases, and the control repeatedly restarts ac-
cordingly.

8. This dialog shows the successful restoration of the CNC configuration da-
ta.

= After the NC parameters have been restored, the MTX micro must
be turned off and on again twice. This initializes the parameters of
the NC and the connected drives.
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Fig.5-10: Downloading the CNC configuration data
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6
6.1

PLC Startup
Downloading the PLC System Program

After the communication parameters have been set and the parameters of the
basic project have been downloaded, the PLC system program must first be
downloaded. Proceed as follows:

1. Compile the program with "Build — Build Application".

2. The message window is opened during compilation. The display shows
information on the compilation progress.

3. After completed compilation, transfer the program to the control with "De-
bug — Login to Application". After the transfer has been completed suc-
cessfully, the programming system is in online mode.

4. Start the program with "Debug — Start Application" in the final step. The
system program is now running.

"
e

.'-IE_

M-ﬂ%#

Create boot apphcation for ‘Apphcation [Tndrabotion_MTX_micro_c: LogicT

Login bo “Epplcation [Indraoton_MTH_mero_c: LogcT

,f Logat From “Applestion [IndraMaotion MG _micro_c: Lagic] CrrbaFl
Creste boot application for “Applhcation [Indeaiobion WTX_micro_c: Logic]
Oowmioad “Applcation [Indradotion_MTX_micro_c: Logec]

Orline Change "Applcation [Indradotion_MTX_micra_c: Logc]

== 2
B‘!j Dﬂt‘nﬁi wti II:.:ES W Eh II;.‘::w'p Ermncrpdssn Chragari Promdsen
" Build "Spphcation [Indraiotion_MTX_micro_c: LogicT Shift+F11 [§| : e e LD e S :

Rebuild “Applcation [IndraMotion_MTX_icro_t: Logic] - :

Gererate code for “Appbestion [Indraiotion_MTY_mano_c: Logic] E '

Chaan “Application [IndraMotion_MTX_micro_c: LogicT > I

Chean 2l

= Tosk et

Debug | iagrestics  Tookk  Window Hep Dwbug | [Nagnostics  Took  Window  Help

b Shaet ‘Appboation [indratotion_MT_micro_c: LogeT AL#F5

Fig.6-1:

Downloading the PLC system program
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6.2 PLC System Program Structure
6.2.1 Overview

The PLC system program has a clear structure. The most essential elements
are the following:

1. The"_OEM" folder is provided for the programs and function blocks of the
machine manufacturer. This folder is empty on delivery.

2. The"_System" folder is reserved for interfaces, programs and data struc-
tures of the system program.

3. The global variables of the system are defined (declared) in the "_Sys-
tem_Variables" list. These global variables can be used in any program
and/or function block. More global variables are declared in the
"MT_MTXmicro_Tech" library.

4. The "I_O_VARIABLES" list contains all digital inputs and outputs of the
MTX micro (see also: chapter "Configuration Instructions").

5. All programs are called from the "_prMAIN" main program. The main pro-
gram is called and processed cyclically (every 20 ms).

6. The "Library Manager" contains the system libraries.
7. The chronological run of the PLC program is controlled in the "Task Con-
figuration".
2 1) _OEM

# I _Function Blocks
H) _Programm

=) _System : _System_Variables[IndraMotion_MTX_micro_c: Log
= 2| IndraMotion_MT_micro_c 1 i ) _Function Blocks ) VAR GLOBAL
¥ £ Motion i) nterfaces = 2 5
=&l Logi_c e 2 e _:rogeﬂnm 3 _mHandvheelon_Intern : BOOL:
= 1) Application v L _ypes i _mHandvheelon Extern : BOOL:

B OEM — 5 _mselsP : BOOL:
@15 _System

@ _System_Variables
&) |_D_VARISBLES
(i) Library Manager

+ O+

7 END VAR

] pMAIN (PRG) 4
# [24 Task Configuratiors
b
inction Block Powes (#%% YT] sSdskdisbr kSRS A RS ARSI ARSI R
ST s ST qDoorUNLOCK AT %0X21.0 : BOOL:
1EStopOR POMER L_K1 gPartcatcher_in AT %0QX2l1.1 : BOOL:
[ ESTOR POVER_ENABLE ) gPartcatcher_out AT %0X21.2 : BOOL:
$IX111.0 o abrive Powertn gipuotorswitch AT %0XZ1.3 : BOOL:
1:__»<n1 {1 gqTailstockunlock AT %0X2l.4 : BOOL;
Ul R 10VERID a2l qLubrON AT %0X21.5 : BOOL;
$1X111.1 AR qTurParity AT 50X2l.5 : BOOL;
L qTurStart AT %0X21.7 : BOOL;
11 K_POVEROFF
True | WTC
— —— znul»
Fig.6-2: Overview of the system PLC program structure
1y The settings in the "Task Configuration" and "Library Manager"

areas should not be changed.
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prMAIN Main Program

"prMAIN" is the main program of the system program, from which all programs
and function blocks are called. On delivery, power supply activation and the
interfaces to the CNC, the axes and the HMI are already programmed ready
for turn-on.

Extensions to the system program made by the user are also called from the
main program. We recommend that you create the appropriate subroutines
which you can then call from prMAIN.

The following figure shows the data structure provided and potential extensions.

The user should not delete the system programs and system function blocks
called in prMAIN.

_OEM _System
Function Blocks Programs Function Blocks Programs

I
g o 3 1/ | S A A | A

preHUCK
prLubrication
CHANNEL
_AXIS
priAG

fhLubrication
fhCoolant

prOUT_LED

=
—
—
L
L

I I 1 3

_prMAIN

U I I

Hardware: IO Modules

L g U

Cylinders, Magazine and Grippers, Hydraulic Pump...

=
=

Fig.6-3: Structure of the prMAIN main program

The following table shows the function blocks and programs in prMAIN for the
various basic projects. The function blocks are delivered along with the system
program in the "MT_MTXmicro _Tech" library.

Name Function

prilAlN

General

FCWWER
CHANMMEL
ArlE

Drive enable OMN/OFF
Channel interface
Axis interface

Function blocks

prOlAG
prlED
prToalmanagement

Diagnostic interface
Hil LEDs contraol
Tool management program

Programs

Projectspecific

Milling machine

SOPE0 MILLING
SPIMDLE © AXIS

YOPED interface milling
Spindle with C-axis function

Function blocks

Programs

Turning machine
1 Spindle

OPE0_TURNM
SPINDLE_C_AXIS

WDPED interface turning
Spindle with C-axis function

Function blocks

Programs

Turning machine
2 Spindles

Function blocks WOPS0 TURN WDPED interface turning

Frograms prapindle =ub program spindle 1+2 contral

Fig.6-4. priMAIN function blocks
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6.3 Auxiliary Functions
6.3.1 General

Auxiliary functions are used in the NC program or in "MDI" mode in order to
activate, deactivate or change functions on the machine and/or to transfer nu-
merical values by means of the PLC.

Examples are the cooling lubricant system, clamping devices or PLC-controlled
tool changers.

Auxiliary functions must always be acknowledged. That means that the NC
program stops running until the PLC has acknowledged execution of the func-
tion.

6.3.2 Auxiliary Function Types

The IndraMotion MTX micro features several auxiliary functions. A total of 9
auxiliary function types are defined with the basic project. These are:

e  MO...M299, bit auxiliary functions for switching functions
e T, integer auxiliary function for tool commands

S1..82, float auxiliary functions for spindle commands
e  H1..H5, integer auxiliary function for any use desired

The exchange of information with the PLC is achieved via flags. The bit auxiliary
functions have exactly one bit in the PLC program assigned to each function.
The integer and float auxiliary functions each have 4 bytes for the transfer of
the value and one bit for acknowledging the value in the PLC program. The
following table shows the addresses and symboils for the auxiliary functions:
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Start Address
Name Class PLC Marker
{Byte}
Eit-coded %MX4100.0  Chi_M00D
i 4100 : :
Channehdependent “aME4137.3 Ch1_M299
I YohfAd200.0 iCh1_Thr Ack
nteger R
T 4200 . _
Channel-dependent HoMB4204 iCh1_Thr
SehlAddl0O  iISP1_Ack
Float
=1 4400 . ,
Channel-dependent HMBE4404 ISP1_Val
“ahA44058.0  iSP2_Ack
Float
=2 4408 . _
Channel-dependent MBA412 1SP2_Val
I Sehx4300.0 H1_Ack
nteger
al 4300 \
Channel-dependent %MB4304 H1_val
I Yehx4305.0 H2 Ack
nteger —
H2 4308 .
Channel-dependent HMB4312 Hz_val
| “hE4316.0 H3_Ack
nteger
H3 4316 .
Channel-dependent %MB4320 H3_Val
| “ah4324.0 Hd_Ack
nteger
H4 4324 .
Channel-dependent *MB4326 Ha_val
I Sehxd332.0 H5 Ack
nteger
H5 4332 \
Channel-dependent HMB4 330 H5_Val

Fig.6-5:

Auxiliary function types
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6.3.3 Output and Acknowledgement Behavior

All auxiliary functions of an NC block are simultaneously output to the PLC
program. This takes place at the beginning of a block and is followed by tra-
versing motions if any have been programmed. The position of the auxiliary
function within the block is of no relevance. At the end of the NC block, the
control waits until all auxiliary functions that were output have been acknowl-
edged before it starts processing the next NC block. For this reason, the
acknowledgement order is not essential.

The behavior will be illustrated in more detail by way of an example. The fol-
lowing NC blocks are to be processed:

Program:
N100 GOl X200 F2000

N101 M10 GO1 X220 M11 H1=10
N102 GO1 X200

1. The NC moves the X-axis to position X=200 in block N100.

2. Then block N101 is activated, and the NC outputs all auxiliary functions.
In the PLC program, bits Ch1_MO010, Ch1_MO011 and H1_Ack are set to
"True", and H1_Val is set to value "10".

3. Then the X-axis is moved to position X=220.

4. Once position X=200 has been reached, the NC waits for the acknowl-
edgement of all auxiliary functions. This requires that the PLC sets bits
Ch1_MO010, Ch1_MO011 and H1_Ack to "False".

5. After all auxiliary functions have been acknowledged, the NC moves the
X-axis to position X=200.
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6.3.4 Programming the Auxiliary Functions in the PLC

The following figures shows how the bit auxiliary functions M and the integer
auxiliary functions H are programmed in the PLC program.

Auxiliary function M Programming of the M auxiliary functions will be shown by the example of the
"Tool Pot" tool swiveling device. The device is swiveled out by entering M80 in
the NC program and back in by entering M86.

1 FEdd st At b S Ab A EhbR At Sttty ] ary Function MJQ#sssstitdtstisdiddiidid
Mid Tool Pot Down
FM4110.0 FMX2110.6
Chl_ MOS0 Chl_MOGE nToolPotlomm
| 7
{ [ /[ (=]
z Delay reset MAO Power O0FF tool pot mobtor
§IXz22, 2 £hPotDown FMX2110.0
uToolPotDowm iPothotm TOH Chl_HM0&0
| iF
] [ { [ m a =]
ETH nTool FotDomm
—[=)
T#100ms PT
$IXi13. 5%
E_RESET
3
QX203 X204
_mChliuto wToolPotDoum gqPotlp gqPothowm
I 7
Il Il /0 (]
_mCh1Mdi
Fig.6-6: Programming the auxifiary function M

The auxiliary function Ch1_M80 is read in network 1. If this function is set (by
the NC processing M80) and the counterfunction M86 is not set, an "mTool-
PotDown" flag is set to True. This flag controls the swiveling motion of the
device.

The auxiliary function M80 is acknowledged in network 2. To achieve this, the
PLC evaluates the "iPotDown" input signal with a TON delay. Once the signal
for 100 ms is set to "True", M80 is acknowledged by resetting bit Ch1_M80.
Flag "mToolPotDown" is also reset at the same time.

Using flag "mToolPotDown", network 3 controls the swivel-out motion of the
device via the "qPotDown" output.

Auxiliary functions H  The H auxiliary functions can be used to transfer numerical values from the NC
program to the PLC. This will be shown by the example of the "command pres-
sure". A value of 50 is transferred to the PLC by entering H1=50 in the NC
program.
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1 éé*éé*ééé**ééé*é**ééé**ééééé**ﬂuxildir}p mnction H*é**ééé**ééééé**ééé**éé*éé
EMH2 300, 0
Hl_Ack MOVE
11 EN  ENO
$ME4 304
H1_Val — - CMD_PRES SURE
Z
ML F00. 0 fhCoolantPressure FMEL 00,0
H1_Ack EQ TOH H1_ick
11 EN m 0 =]
CMD_PRESSURE — ETH
ACT_PRESSURE —
T#100wS PT
Fig.6-7: Programming the auxiliary function H1

Bit H1_Ack of the auxiliary function H1 is read out in network 1. The CNC sets
this bit to True as soon as a new value is output. If bit H1_Ack = True, the new
transferred value of the auxiliary function H1_Val is written to the PLC variable
CMD_PRESSURE (INT).

Network 2 serves to acknowledge the auxiliary function. In the example, the
system is to wait after the output until the pressure has reached the required
value of 50. Once this value has been reached, the auxiliary function is ac-
knowledged by resetting bit H1_Ack.
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Auxiliary function groups are required for representing the current auxiliary
functions on the HMI. The auxiliary function that was the last to be output is
shown of each defined group. The figure shows an example where functions
M3, S10 and T1 were the last to be output in their particular groups.

Bosch Rexroth AG
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_ ) MACHINE

&) mDI

(#) Inactive

)

CmdPos EndPos
X &* -0.000 -0.000
E .0.000  -0.000 0.000 mm
Aux & 0.000 0.000 0.000 mm
501 X100 1103 s10 T01
/' G40 G43 G45 G71 OVE
G531 G532 G53.3 G634 G535
Prog  Actual
Foom 0 0 30%
s10 o

Fig.6-8: Displaying the auxiliary functions on the HM/

The MTX micro allows defining up to 64 auxiliary function groups and assigning
up to 15 auxiliary functions to each of these groups. The basic projects are
configured as shown in the figure below. Groups 1-14 should not be changed.

Description 1 2 3 4 5 6 7 8 9 10 ¢ 11 12 i 13
Auxiliary function group 1 - Spindle 1 M-Codes A M3 OEM4 WS TS M4 MWD IMTO3 IMI104 IMIDS (MT13 IMTT4 119
Auxiliary function gqroup 2 - Spindle 1 5-%alue A = S1=
Auxiliary function group 3 - Spindle 1 Gear Change (A M40 ERAAT N2 IMAT A4 S WTAD IR ERATAZ2 Th14T i1 44 (148
Auxiliary function group 4 - Spindle 2 M-Codes A WI203 F W04 FWEA05 213 214 (219
Auxiliary function group 5 - Spindle 2 5-Value A S52=
Auxiliary function group B - Spindle 2 Gear Change (A MAZ2A0 2T 242 IME2AT 244 (245
Auxiliary function group 7 - T Code =) T
Auxiliary function group 8 - Aux Func H1 A H1=
Auxiliary function group 9 - Aux Func HZ A H2=
Auxiliary function group 10 - Aux Func H3 A H3=
Auxiliary function group 11 - Aux Func H4 A Hi=
Auxiliary function group 12 - Aux Func HS A H5=
Auxiliary function group 13 - Program Stop o WO EMT W iNE0
Auxiliary function group 14 - Coolant =N W7 EMB WD
Auxiliary function group 15 - Part Change =) ME0
Fig.6-9: Default assignment of auxiliary function groups

If you wish to have the auxiliary functions M80 and M86 (and therefore the
previously programmed state of the swiveling device) displayed on the HMI,

you must enter these two functions in a common group.

Example 301001014 = S:, M80, M86



68/141 Bosch Rexroth AG DOK-MTXMIC-EASY*******-CO04-EN-P
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

PLC Startup

6.3.6 Special Auxiliary Functions

The MTX micro features some auxiliary functions with a special function. These
functions are permanently assigned to a specific M-code and cannot be
changed.

0 Stops program
Effect - Stops NC program
- Stops machine mation after block execution and
- Reports the channel-related interface signal "Program Stop WO"
Prograrmming Mo
Mt Stops program conditionally
Effect - Stops MNC program
- Stops machine motion after the block execution

if the channel-related interface signal "Conditioned Stop” is pending. (Selection from HWI
Programming i1
M3, MI103, M203  [Spindle CW ratation "M3, M103, M203"
W13, M113, M213 |Spindle CW rotation and coolant ON "M13, M113, M213"
Effect - Starts - in relation to the "Tool to tool" angle

- A zpindle CW ratation
- Deletes a position control enabled by "Align/position spindle”.
Programming M3 Has an effect an the 1st spindle group
W103 Has an effect on the 1st spindle
W203 Has an effect on the 2nd spindle
W13  Has an effect on the 1st spindle group. Additionally, coolant on.
M113 Has an effect on the 1st spindle . Additionally, coolant on.
M213 Has an effect on the 2nd spindle. Additionally, coolant on.
M4, W104, M204  |Spindle CCW rotation "h4, M104, 204"
M4, M114, M214 | Spindle CCWY rotation and coolant ON "K14, M114, M214"
Effect - Starts - in relation to the "Tool to tool” angle

- A spindle CCW rotation
- Deletes a position control enabled by "Alignéposition spindle”.
Programming hid Has an effect an the 1st spindle group
W104 Has an effect on the 1st spindle
MW204 Has an effect on the 2nd spindle
W14 Has an effect on the 1st spindle group. Additionally, coolant on.
M114 Has an effect on the 1st spindle. Additionally, coolant on.
W214 Has an effect on the 2nd spindle. Additionally, coolant on.

M3, M105, M205 | Spindle Stop

Effect - Stops spindlefs)
- Deletes position control enabled by "Align/position spindle”.
Frogramming M5 Has an effect on the 1st spindle group

M105 Has an effect on the 1st spindle

M205 Has an effect on the 2nd spindle

M6 Calling NC program TCH

Effect - Calling the main program of tool change (TCH).
Programming (=]

W19, M119, M219 [Positionfalign spindle

Effect The spindle positions itself to a definable position in the position control.
Programming m19 Spindle group 1: all spindles position to their reference angle
M119 1. Position spindle to reference angle
M219 2. Position spindle to reference angle
M19s<angle> Spindle group 1: all spindles position to <angle>

M119 s1=<angle= 1. Position spindle to its <angle=
M219 sl=<angle> 2. Position spindle to its <angle=
<anglex Desired absolute spindle position in degree.

W30 Exit program
Effect Exits program processing - transition to state "Ready”
Programming 30

Fig.6-10: Special functions with M-codes

In addition to the special M-codes, there are the following defined auxiliary
functions:
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T  The T-function starts the tool search and the preparation in the PLC.

81,82 The S1, S2 functions serve to program the speed command value for spindles
1 and 2 and to automatically transfer the value to the spindle.

S The S-function has the same behavior as the S1 function, with S200 corre-
sponding to S1=200.
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6.4 Diagnostics (Machine Status Display)

6.4.1 General

Errors, warnings and messages displayed in plaintext during ongoing operation
help to reduce standstill and startup times. The machine status display (MSD)
allows generation of a total of 2048 messages from the PLC program. The NC
user interface signals the corresponding diagnostics to the user in plaintext.
Each diagnostics message is controlled by a separate message bit in the PLC
program. The MTX micro-c saves the displayed MSD diagnostics messages in
a logbook in the CNC. A diagnostics message can be displayed as

® an error (red),
® awarning (yellow), or
® anote (green) on the user interface.

6.4.2 MSD Message Display

Currently existing messages are displayed in the diagnostics bar on the HMI
screen (1). This bar is visible on all screens. If active at the same time, several
messages are displayed alternately in the diagnostics bar.

The "Diagnosis" operating area displays all active messages and more detailed
diagnostics texts relating to these messages.

- L] L ]
Tools Program Diagnosis

<[l DIAGNOSTIC =) Can
k32203 Mame of axis A hides n

Date
2008-05-27 0717 Name of axis A hides name of polar angle
2073 2008-05-27 07:17Wrong format of DP master parameter file.
2073 2008-05-27 0717 Wrong format of DP master parameter file.

Time Comment

2

The NC syntax of the specified axis or coordinate is identical with the syntax of
a polar angle. The programming is ambigous.

3

'Adjust an allowed syntax in machine parameter (800500001 or 800500002)
which is not identical with an axis or coordinate name.

|<onmw mwma®n

Error list

1: Diagnostic bar in the header

2: List of active diagnostics messages

3: Text describing the cause of the message selected under 2
4: Text describing a remedy for the message selected under 2
Fig.6-11: Diagnostics message display on the HM/

6.4.3 Message Classification

If a specific machine status occurs, there should also be a specific reaction.
The MTX micro-c features such an option of classifying the MSD messages.
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The number of the message (1-2048) defines the reaction of the CNC to this

message.

Class First message |Last message |[CNC Reaction
Emergency stap 401 GO0 Immediate stop of all axes maovements,

switching mains contactor off after stop
Immediate stop G01 aao Immediate stop of all axes movements
End of cycle stop 801 1000 =top program when M30 was reached
Drrive lock, drive 1 1001 1040 Lock drive 1 movements,

Immediate stop of active movements
Drive lock, drive 2 1041 1030 Lock drive 2 movements,

Immediate stop of active movements
Drive lock, drive 3 1031 1120 Lock drive 3 movements,

Immediate stop of active movements
Drive lock, drive 4 1121 1160 Lock drive 4 movements,

Immediate stop of active movements
Drive lock, drive 5 1161 11380 Lock drive & movements,

Immediate stop of active movements
Drive lock, drive B 1181 1200 Lock drive B rmovements,

Immediate stop of active movements
hessage 1201 2048 Mo reaction

Fig.6-12: MTX micro-c message classes

IS

Message numbers 1 to 400 are reserved to the system PLC pro-
gram and may not be programmed!

Active message classes are determined by the "MTXmicro_Diag" function block
in the prDiag PLC program. A global flag is output for each message class.

MTX micro-c Diagrosis Function Elock, do not delete 1!

fhliag

[ENAE LE

MIXmicro DIAG

wITISTOP

nESTOP

whNCITOP

wHCSTOPMI0

nLockaxisl

nLockaxisz

nLockixis3

nLockixisd

nME 554 GE

System Stop »» prDiag

_miyshitop

E-Stop == prhiag

—_unEitop
NC Stop == prDiag

—_unNC3top
NG Stop ot M30 >»> prDiag

—_nNC3topllio
Axis 1 Drive Lock »= prDiag

- mix1Lock
Axis 2 Drive Lock »= prDiag

- mixzLock
Axis 3 Drive Lock == prDiag

—_ndx3Lock
Axis 4 Drive Lock == prDiag

—_ndxdlock
Message active »» prliag

—_ulMsg

1]

Fig.6-13:

prDiag with MTXmicro_DIAG function block
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ISy e The PLC program allows read access to the flags of the
MTXmicro_DIAG function block (e.g., _mEStop).

° Write access is not allowed!

6.4.4 Programming the Messages

An MSD message is active as long as the corresponding message bit of the
MSD interface is set to TRUE. The following figure shows several options of
programming a message.

1 E-stop group Start (from MEA401--—-MEAGOD)
E-Stop Relay not O.K.

#£ WAE  FEEFEL A LEEEE L AEE S

#IX1Q. 0

iEdtoplK qM3D.MZ4 0401
I i
U/l (D
z NC-stop growp start (from MEA&S01——-MEAZOD)

COOLANT OVERLOAD THERMAL PRO.
#IXiz. 2

iFuseCoolant qgM3D.MZ4 0601
N i
U/l {D
KEEY¥ RESET M3
#IX112.7
gM3D.MZA 0601 K_RESET
nn N
I U/l
3 Ni-stop M30 group start (from MEASQI-——-MZALQ00)

OIL FILTER JAM DPREESSURE SWIT..

#IX12. 6 tondilLow
i0ilFilterdan TON qM3D.MZ4A 0801
H H IN Q ﬁ D
T#10s: TIME
T#10= T ET—
Fig.6-14. Programming the MSD messages

Network 1 generates the E-stop message 401 if iEStopOK = FALSE. If iFuse-
Coolant = False, an NC stop message 601 is generated. This message remains
active until the Reset key is actuated. Network 3 generates an NC stop M30
message if the iOilFilterJam input is set to TRUE for at least 10 s.

An MSD message can always be programmed at any point in the PLC user
program. We recommend that you program an MSD message in the "prDiag"
program because this considerably facilitates finding the message.

6.4.5 Managing the Message Texts

Message texts are saved in ASCII files in the file system of the CNC. One file
is created for each language. The file name is mzatexte.xxx, with xxx standing
for the language of the message file. The file storage location is /usrfep.
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Language NEA file extension
German 0449
English 044
Chinese 026
French 033
Italian 039
Fig.6-15: MSD file names

A total of 2048 messages can be defined. Each message is assigned a serial
number from 1 to 2048. The list of messages can contain gaps.

The messages are distinguished as follows:
®  Machine errors have an ID of E

e  Machine warnings have an ID of W

®  Machine notes have an ID of M

There is a message text for every message; optionally, a cause-and-remedy
text can also be defined. The length of each message text is limited to 128
characters.

[<E MMW=<1 2048> <Message text={##<Cause text=##<Debug text=))
1 | |

:Debug text
Imax. 125 characters

|
|
|
|
|
|
1 Cause text max. 128 characters
|

|

|

hMessage text max. 128 characters

|
|
|
1
|
|
|
|
|
|
|
I :Message number

|

!Message text (error, warning or information)

Example:
(E200, message text A0 cause text200# message text200)

Fig.6-16: mzalexte file structure

15y e  Texts which cannot be displayed in the ASCII character set
can be entered in UTF8 character coding. When using the
UTF8 format, the text length is shorter for up to 2/3 of the dis-
playable characters corresponding to the coding effort.

e  UTF-8 files are saved to the notepad. Select UTF-8 as coding
in the "Save As..." dialog. The characters will then be saved in
UTF-8 format. Caution: The NC editor can only edit ASCII files.
These files must be edited externally via the notepad and then
be copied to the system.
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6.4.6 Importing the Message File

We recommend that you create the mzatexte.xxx file using an external editor
(utf8 format) and then transfer it to the CNC file system using IndraWorks En-

gineering.
G ey =R MC File System - IndraMotion_MTX_micro_c
= (5] VDL1000_09T05 : :
5 General module folder IndraMotion_MTX_micro_c/usrfep
= Ty Indrahd ation_MT_micra_c = ) IndraMotion_MTX_ricro. Mame
= fid Mation - of : Import E]
*‘-:1; MC gonfiguration S ;‘th . Dete Drive: o 2
e ME file system 1 + _l atabase Dplc
2]l Logie 2 dev ) schenf | Cmnt
B4 MTR_NC_Plc_Interface (M +-10) diag E] dbtt -
. g M Size| Dat A,
B2 MTmicro_Local 10 MTx| | #10) et ) kot g —— .
A B MTxmicra_USE [MTxmicr +-) feprom F‘ - )
e HEODZ1[1,2, 3 4101 4 Z 4% 4 +-1) plc il load_ JEazyStartup_Lib <DIR>  8AB/2007 1:20:36 ...
- #- ) schemas Fil load_} | [£] dbtiprms.bak 1139 1/16/20081:35:34 .. -a-
-2 usr E) millind | 2] dbtipims dat 1097 11A9/20081200.. =
SRS s p— Fl mzatel | [Z] knadhddl dat 1443 91/2006 12546 . -a-
mzatel | (2] Kolb.bak 18 11/14/2008 7:37:4...
Cuk oemtdl | ] Kolb.npg 25 11/14/2008 7230, -a-
Copy oemtdl | 2] LADE 363 5/20/2008 75348 . -a-
vemtdl | ] maateste. 044 3 221 BATZ00810:351 . -a-
Delet SDDefl | (2] mzatexte.049 221 BAV2008 10452, -a-
Ree = systell | 2] maateste.bak 197 817200810152 -a-
ENAME. . systell | [Z) TEST bak 220 7A29/2008 31309 ..
2 winhel | [Z] TEST.npg 713 BAS200B12333..  -a-
Export... [ wWs_FTP.LOG 156 9/30/2008 55301 . -a-
Filker 3
Update Yiew 4 [ Import '\eJ ’ Cancel
Properties... k
1: Double-click on the NC file system to open it.
2: Select the /usrfep directory and double-click on "Import...".
3: Select an mzatexte.xxx file to be imported to the hard disk.
4: Click on Import.

Fig.6-17: Importing the mzatexte.044 message file
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7 NC Parameterization

7.1 Introduction

This chapter describes how to parameterize the NC. It is assumed that the NC
parameters have already been downloaded correctly (TAR file, see chapter
1.4).

If the appropriate IndraWorks basic project was used, most of the NC param-
eters are already preset correctly. The only adjustments that must still be made
refer to velocities, travel ranges, etc.

@ We nevertheless recommend that you check and, if necessary, ad-
o just the NC parameters mentioned in this chapter.
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7.2 NC Configuration / Parameter Editor
7.2.1 Introduction

The NC is parameterized via the NC configuration.

This requires that the NC be switched to online mode. This is indicated by
IndraMotion_MTX-micro_c being displayed in blue along with the online icon.

-]

Fig.7-1: Online icon
Proceed as follows:

1. Open the IndraMotion_MTX_micro_c node in the active IndraWorks proj-
ect.

2. Open the Motion node.
3. Open the NC configuration (double-click).

B IndraWorks Engineering

File Edit View Project Build Debug Diagnostics Tools
@l By B o o 7 ok meh L L
= Project Explorer v & X

= (3 EasyDoku
) General module folder

@ = T IndraMotion_MT_micro_c
= £ Motion
.-3'9 NC configuration @
74 NC file system

B Logic

£ MTX_NC_Plc_Interface [MTX NC-Plc Interface)
£33 MTXmicro_Local_I0 [MTmicio Local 10]
3 MTXmicro_USB (MTXmicra USB)

BB

Fig.7-2: Opening the NC configuration
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After the NC configuration has been opened for the first time, the basic layout
displays the Basic NC Configuration (MAIN). Otherwise, the previous setting is

displayed.

M IndraWarks Engineering - NC configuration

e Edk  Vew FProject NCoonfigration Buld Debug  Diognostics  Took  Window  Help

£ 08 8 b m LB TEER A S S g

Dl B B o o0 B Bt e A
Propect Explpres AL NE condigustion
= () Esay_ Dok x
) Goneeal module fokler L]
5 To IrkeMotion MTX_meso_e - LAMAmn
w R aoton | Msach
#5 HC configusation | Moy
74 NE e syciem ] skt Tapaces
W W] Loge ] MoiCriodes
w B MTH_NC_Ple_lrdedace [M T NCP bnte - er1]
# B3 MTxmicro_Local 10 MTmeco Local 10) ] SyaOrhiame
BB T USH M T USE) '] Eraabi
] Eratrscacom
] Ervabelvwtiooe
] SupgeCranvial
# ] daFurn
@ i
#C)5es
Cae
Laori3)
Laorial
< »
| Parameter inst ances
1D G 3
Rmml‘gudmum
Typs: M__Hol.lkmg_t

Dittandt vahen
Adirbades: [C5] [V 11003 00001]

Task List | Information | Search result | Pasamates initances
HNeCigDala £ Configuration Parsmetens / Basc NC Configuration [MAIN]

!
E
i
§

i
i
|

PRl Data groap selection

Patanveies M Wahso

MARLDr [ 2Dy alnblame X
MARIDY| 1Sy eDrtlame I
MATUDH 45y a0rtsme A

®

1: Project Explorer
2: Parameter groups
3: Working area/parameter editor
4: Quick editor
Fig.7-3: Basic NC configuration screen
If you wish to restore the basic NC configuration layout, proceed as follows:
1. Window
2. Reset Windows Layout
3. View
4. Selection Window

[window | elp [ view | roject  NC configuration
& Project Explore ; Project Explorer @
Windows as Tabs @ || Lbrary
@ Close Al : |l selection window 4
Dackable || Information Window

7. ~ | Search Qutput

e ? Multiple Instances

Boatig Other Windows »

il Toolbars »

(E\ Auto Hide All FulScreen  Ctl+Al4F

</ Reset Window Layout | =
%‘- Windows... TS startup

Fig.7-4:

Restoring the basic setting of the IndraWorks layout for parameterizing
the NC
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7.23 Parameter Groups

There are two main NC parameter groups, i.e., configuration parameters and
basic parameters.

Data group selection

Data group selection

Configuration Parameters

stianal Paramet -up (SL)

MC Configur ation (MaIN)

Fig.7-5: Parameter groups
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7.24 Quick Editor

Use the XXX-box to simplify the display and accelerate editing.
Proceed as follows:

1. Select Physical Drive Name. The selected line is highlighted with borders
and blue coloring.

2. All drives for this parameter are listed in the bottom area. The selected
parameter can be edited for all axes in this window.

NC configuration | X
D Hame Value Unit
= @ MAIN Basic NC Configuration

’%1 MofCh Mumber of Channels 1

@ MafDr humber of NC-Cortrolled Drives 4

’%1 MinMofDrioces Mirimum Mumber of Configurable ... a

’51 MofDriodes Mumber of Configurable Drives 4

i
@ EnablScsCom  Activate SERCOS Communication
@ EnablvitMode  Activate Virtusl Mode

= il i ol Eusisalil
’%1 SyaDriame Physical Drive Mame . ﬁ
Eirmmu ETemls CTve
YES
no

’% SupprCmcdial... Suppress Commsnd Value to Drive no
=i AxFune Axiz
’a SysaxType  Axis Tyvpe Rotary axis
’% DefautCh Channel Assignment 1
= a SpFunc Spindle
=] Spind Spindle Index 1
Sl ] SERCOS
’51 ScaAddr SERCOS Address 2
’%1 DrType Drive Type Indralrive, HMC100-34
+ [__ij Or[2] MC-Controlled Drivel2]
+ [] Dr[3] MC-Controlled Drive[3]
+ 24 Drf4] NE-Controlled Drive[4]

ETET I T Tsic sel
MAINDH 1 Sy SO Mame: 2 C
MAINDI[2]/SysDrame X
MAIND[3]SysDrame F
MAIND[4)SysDrMName B
Fig.7-6: Parameterization window

Iy This procedure applies to all NC parameters.
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7.25 Parameter Description / Help

Parameters are explained under Information.

= [ VOL1000_09 08
) Genedal module folder
= g IndiaMotion_MT_micro_c
= &% Motion
3 NC configuration
54 NC fe system
Lege
£ MTX_NC_Pic_interiace (MT3 NC-Fi
£ MTmicro_Local_ID [MTmicso Lo |
£ MTxmicio_USB MTHmico USE] ||
HOQO21 N, 2.3, 401 /2/¥ /K
» Master Commuracabon

B

=

)
]
®
]
%o

% SERCOS Parameters (SCT)

&0 NCIPLE Interface (FLC)

0000.000 [ |
Abirbutes [mmdmin | */min] [CS] [Fw] [1005 00002] ‘Maximum Axis Velocity MaxVeal

Specifies for each axis Dr(i]:

* its madimum permissible axis velocity, and

& its rapid traverse velacity.
Path
AXSOr[i]/VelMaxvel

i
| 2B TaskUst| Porameter bstances |

Fig.7-7: Parameter description and help
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7.3 Basic Configuration
7.3.1 Introduction

The basic setting of the machine is made and/or checked in the configuration
parameters.

Proceed as follows:
1. Configuration Parameters
2. Basic NC Configuration (MAIN)
Checking the drive assignment  Open nodes Dr[1] to Dr[4].
Check the assignment of the drives to your machine (see Fig.: 4-2).
1. Number of NofCh channels (usually one channel)

2. Number of NofDr NC axes (4 in case of HCQ and 3 in case of HCT con-
trollers)

3. Number of NofDrNodes drives

4. Node SpFunc indicates that this drive is a spindle.

NC conlfiguration | X
1D Hame Value Unit
anfigur ation
] MotCh Number of Channels 1
=| NotDr Number of NC-Controled Drives 4
=] MinNofDriodes Minimum Number of Configurable 0
=| NofDriodes MNumber of Configurable Drives 4
& NC-Conitroled Drve[ 1]
=] SysDrivame Physical Drive Mame (=]
=] EnahiDr Enable Drive yes
=] EnabiScsCom  Activate SERCOS Communication yes
E] EnabivirthMode  Activate Vitual Mode no
=] SupprCmeal...  Suppress Command Value to Drive no
e P
l ~1SpFunc Spindle { 4 ) I
+ [ _|Scs SERCOS el
=@ or(2] NC-Carttroled Drive(2]
'E-] SysDridame Physical Drive Name *
=] EnabiDr Enable Drive yes
=] EnabiScsCom  Activate SERCOS Communication yes
é] Enablvirttdode  Activate Virtual Mode no
'E] SupprCmeyal... Suppress Command Value to Drive no
+ ) AxFunc Buxig
+()scs SERCOS
® 4 D3] NC-Cortrofled Drive{3]
+ 4| Or(4] NC-Controlled Drive(4]
Fig.7-8: MAIN

Open all nodes in the first drive DR[1].

Check the assignment of the drive to your machine.
1. Physical axis name SysDrName
2. Linear / rotary axis SysAxType
3. SERCOS address ScsAddr
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MHC configuration X
L Hame Value Unit
mm Basic HC Configuration
gl Moth Mumber of Channels 1
£| MoiDr Mumber of NC-Controlled Drives 4
£| MinMofDriodes Minimum Mumber of Configurable .. a
a MofDriodes Mumber of Configurable Drives 4
= . —
@ SysDrilame Physical Drive Name ( 1 ) Q
%5 ™ EraniE e S
|§1 EnablScsCom  Activate SERCOS Communication VEs
|§1 Enablvirthiode  Activate Wirtual Mode na
% Supprcmdval..  Suppress Command Yalue ta Drive no
o~
|§| SysbxType  Axis Type ( 2 ) Ratary axis I
=| DetaultCh Channel Assngnerrt — 1
=] ﬁ SpFunc Spinclle
=] spinet Spindle Index 1
— 2 ~
I |§| Scatddr SERCOS Address ( 3 ) 2 I
=|CrType Drive Type et Inclralrive, HMCA 00-3%
+ @Dr[Z] MC-Cortrolied Drive[2]
+ @Dr[S] MC-Cortrolied Drive[3]
+ @Dr[él] MC-Cortrolied Drivel4]
Fig.7-9: Basic configuration

Basic setting  Check the basic setting of the machine.

Name Path

Mumber of Channels A AIMNOfCh
Mumber of NC-Controled Drives hA A M Mof Dr
Mumber of Configurable Drives W AN MNof DM odes

Fhysical Drive Mame B A D1 Sy sDrMame

Axis Type WA A DI AxFuncd Sysbx Type

SERCOS Address WA OIS csfScsAddr
Fig.7-10: Basic parameter setting

Most of these parameters are already set if you use the basic projects.
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The system axes are assigned to the drives of the HCQ02 and HCTO02 drive
controllers by assigning the SERCOS address in the NC configuration. The
SERCOS addresses are permanently assigned to the drives. The assignments
are shown in the following figure.

X5.3 X5.4 X53 X5.4
HCG HCT

X5.2 X5.1 X5.1
Axis Connector SERCOS Addr. Axis Connector :SERCOS Addr.

1 #5.1 1 1 #E5 1 1

2 #h2 2 - - -

3 ®a.3 ] 3 ®h3 3

4 .4 4 4 5.4 4

Fig.7-11: Relation between drive, connection and SERCOS address

The following axis configurations are defined in the basic projects:

Milling Machine (HCQ) - Milling

System Axis | Phys. Name | SERCOS Addr.: Connection
Or[1] 1 1 #51
Or[2] # 3 #5.3
O3] ¥ 4 #o. 4
Or[4] il 2 .2

Turning Center (HCQ} - Turning with 2 Spindles

System Axis | Phys. Name | SERCOS Addr.: Connection
Or[1] 1 1 #5.1
Orl2] c2 2 52
O3] X 3 #53
Or[4] il 4 #o.4

Turning Machine {HCT) - Turning with 1 Spindle

System Axis | Phys. Name | SERCOS Addr.: Connection
Or[1] 1 1 #5.1
Or[2] * 3 #53
O3] il 4 X5 4
Or[4] - -
Fig.7-12: Axis configurations of default projects
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Startup~ MC conligulation| kS
1D Hame Value Unit
m_ Basic NC Configuration
% hofCh Mumber of Channels 1
a hiofDr humber of KiC-Controlled Drives 4
% hiintofDrhlodes hinimum Mumber of Configurable Drives a
% MofDrNodes Mumber of Configurable Drives 4
= @ D[] MC-Contralled Drivel[1]
’%1 SysDrilame Phisical Drive Mame 1
’%1 Enahbllr Enable Drive YEs
’;1 EnablScsCom Activate SERCOS Communication yes
’a Enablvirthode Activate Yirtual Mode no
’%1 SuppromdyslOut Suppress Command Yalue to Drive no
+ ] AxFunc Az
+ (] SpFunc Spindle
ok —
ET Scelddr SERCOS Address ( 1 i 1 I
fﬁ: OF T T T T T
(24 Dr(2] NC-Cortralled Drive]2]
+ [] Dr[3] MC-Carntralled Drive[3]
+ [] Dr[4] MC-Carntralled Drive[4]
Fig.7-13: Parameter axis assignment

The axis is assigned to a specific connection by changing the SERCOS address
(MAIN/Dr[i]/Scs/ScsAddr).

Parameters for linear axes  Now set the travel range limits, the velocity and the acceleration.
Relations are shown in the following figures:

1 < 12

A 4

=
N
4

Il&\\\\\\\\\\\\\\\\.\\\\\\\\\\\\\\\\\\\\\N &\\\\\\\\WII

=g _—

=g & N k
P
I ___\
n1
Fig.7-14. Schematic diagram 1

n1

Fig.7-15: Schematic diagram 2
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Mame Fath
Positive travel limit AXO)Pos TreLim[1..2)/PaTrLim 11
Megative travel limit AR osTrvLlim[1 . 2)MeTrlim [2
Maximum axis velocity AX/Dri)Mel/Maxel
Maximum axis acceleration ARO[ Acc/MaxAxAce
Fig.7-16: NC parameter axes
Startup”  WC configuration ®
D Hame: Value Unit
IS Axis
+ J Drf1] MC-Controlled Drive[1]
=i Drl2] MC-Contralled Drivel2]
=iy Fos Trawvel Limit Monitoring
=iz TrvLim[1] Software Travel Limit[1]
@ EnablTrvLim Enable Software Travel Limit ves
@ PaTrvLim Positive Travel Range Limit 100.000 mm | *®
@ MeTrvLim Megative Travel Range Limit -100.000 mem | ®
=1z Trvlim[2] Softweare Travel Limit[2]
@ EnablTrvLim Enable Software Travel Limit yes
@ PaTrvLim Pozitive Travel Ranoe Limit 1000000 mm | *
@ MeTrwLim Megative Travel Range Limit -1000.000 mim | °
=i el Axis Welocity Data
@ Mahiel Maimum Axis Yelocity 10000000 mmdmin | %min
|§1 FeedCalc Feedrate Calculation Consider axizin "F..
+ [ Ovrd Creerride for Asynchronous Axis
+ [ Shape Axiz Shape
+ [ FeedFwd Feed Forward
=iy Acc Axiz accelerstion data
@ MaxAxAcs Maximum Axis Acceleration 1.000 msz? | 1000 °f=2
@ AxhocReserve Axiz Acceleration Reserve 5.000 msz? | 1000 *f=*
+ [ derk &oiz Jerk Data
+ [ g Jog Made
+ J Pozlog Pozitioning Logic ! Modula Calculstion
+ J LocProg Location Programming
+ _| TorgRed Torgue Reduction
+ J Dr[3] MC-Contralled Drivel3]
+ J Drr[4] MC-Contralled Drive[4]
+ J AzynchrdxOvedlf Crverride Evalustion for Asynchronous Axes
Fig.7-17: Parameter setting for axes: travel range, velocity, acceleration

Two travel range limits TrvLim[1] and TrvLim[2] can be defined for each axis.
Switching between these two travel ranges can be controlled via the PLC. If
you need only one travel range, we recommend that you set the two travel
ranges to the same limits.

= Setting of the parameters for the gear (n1, n2), spindle pitch (k) and
position polarity (p) is explained in chapter 8 "Commissioning the
Drives" on page 89.

Setting the spindle parameters  To set the spindle parameters, you must first decide whether you need a spindle
or a spindle C-axis. The basic projects of the MTXmicro each feature precon-
figured spindle C-axes. You should define a pure spindle only if there is no
position encoder available for the spindle.

When do you need a spindle C-axis?

A turning machine needs a spindle C-axis if one of the following functions is
required:

®  Face transformation COORD(3))
®  Cylinder jacket transformation (COORD(1..2))
®  Thread cutting (G33)

A spindle C-axis is required on a milling machine or on the tool spindle of a
turning machine for the following functions:
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®  Tapping without compensating chuck (G63)
Selecting the spindle

To select the spindle, the drive type must be changed in the NC configuration
under "SpFunc". Select the appropriate drive for configuration, right-click on the
drive, select "Modify into" from the context menu, and continue with "SpFunc".

Selecting the spindle C-axis

If you wish to modify a spindle into a spindle C-axis, select "AxFunc/SpFunc"
from the context menu.

= »Pj MAIN Basic NC Configuration
=] ratch Mumber of Channels 1
[=] Mo Mumber of HC-Contralled Drives 3
i%] MinfofDriModes dinimum Mumber of Configura... 0
ié] MofDrioces Mumber of Configurable Drives 4
+ fj D[] MNC-Controlled Drive[1]
NC-Controlled Drive[2]
E Reduce substructure Biasipaibne bane z
Increase substruckure Erable biflve yes
E A ctiveate SERCTS Communica. .. Ves
Bl Modify into L e no
AxFunciSpFunc Fd Valueto . no
H[0 Copy I TEdE
=i SERCOS
=&l Contest Filker ON MC-Controllzd Drive[3]
E Irmpart Phyy=ical Drive Mame 1
Export Enahle Drive YBE
Prink ... Activate SERCCSE Communica... Ves
R R e Activate Virual Mode no
|-§_'| SupprCmedy alCut Suppress Command Walue to . no
= tj SpFunc Spindle
=] spind Spindle Index 1
ol e =) SFRCMS
Fig.7-18: Defining a drive as spindle / spindle C-axis

Spindle index and system axis index

Basic settings for the spindles are made in the "SP" and "SCSP" data groups.
In the SP data group, the decisive parameterization factor is the spindle index.
This index is automatically assigned when a spindle or spindle C-axis is cre-
ated. Spindle index 1 is assigned to the spindle having the lowest system axis
index, spindle index 2 to the spindle with the next higher system axis index.

Example:

A system comprises 4 system axes Dr[1] X; Dr[2] Z, Dr[3] C1, Dr[4] C2. Axes
X, Z are linear axes; C1 is a spindle C-axis; C2 is a spindle.

System Axis Type Phys. Name: SCSP Ax Sp

Di[1] AxFunc ¥ SCSP[] A1]

Drl2] AxFunc z SCSPI2] A2 -

Dr[3] AxFunc/SpFunc iC1 SCSPE] Ax[3] Spl]

Cr[4] SpFunc c2 SCSP[] - Spl2]
Fig.7-19: Relation between axis index and spindle index

The figure above shows the relation for the example, with spindle index Sp[1]
being automatically assigned to the system axis Dr[3] and index Sp[2] to Dr[4].

Parameterizing spindle functions
First parameterize the spindle functions for each spindle in the SP data group.
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1} Hame Value Unit
- SP Spindles
=18 SpFunc Spindle Functions
= '_g Spl1] Systemn Spindle[1]
=i Bass Basic Data
E] SpType Spindle Type SERCOS zpindle
= :_g Gear Gear
E] MofGears Mumber of Gear Ranoes
E] GearChghethod Type of gear switching
=1{3 GearStep[1] Gear Range[1]
=] MaxSpSpesad |Maximum Speed
MinSpSpeed Minirmum Speed
=] MaxSpace Maximum Acceleration 50.000 radis?
=| MaxSpaccPosCl[1] Acceleration in Position-Control bode[1] 0.000 radiz?
Max SpaAccPosCir[2] Acceleration in Position-Contral Mode[2] 0010 radis®
SwiSpesad Switchover Speed to 2nd Acceleration 0.000 A imin
,%1 iz SplerkPosChrl Mz, spindle jerk during position control mode 0.000 radiz®
=1 GearStep[2] Gear Range[2]
=] MaxSpSpeed Macimum Speed 550.000 1
MinSpSpeed Minimum Speed 30.000 in
MaxSpice Macimum Accelerstion 50.000 radis?
Max SpaAccPosChi[1] Acceleration in Position-Contral Mode[1] 0.000 radiz®
@ Max SpaccPosCir[2] Acceleration in Position-Control hMode[2] 0010 radiz®
Switchover Speed to 2nd Acceleration 0.000 A imin
=| Max SpuerkPosCirl Max. spindle jerk during position control mode 0,000 radis®
-1 GearStep(3] Gear Range[3]
!%1 Max SpSpeed Maximum Speed 2200.000 1 imin
@ Min=pSpeed Minimum Speed 110.000 1imin
@ MaxSpioo Maximum Accelerstion S0.000 radis?
=| MaxSpAccPosCir[1] Acceleration in Position-Contral Model1] 0,000 radis®
Mz SpaccPosCii[2] Acceleration in Position-Contral bMode[2] 0010 radiz®
SwiSpeed Switchowver Speed to 2nd Acceleration 0.000 1 imin
@ Mz SplerkPosChrl Mz, spindle jerk during position control mode 0,000 radiz®
Fig.7-20: Basic spindle function settings

Set the following parameters:

1. NofGears — number of the gear stages required (1 without gear)

2. Define the following parameters for each gear stage:

® MaxSpSpeed — maximum speed

®  MinSpSpeed — minimum speed
®  MaxSpAcc — maximum acceleration

3. If the spindle is to be able of "tapping without compensating chuck
(G63)", make the following setting:

®  MaxSpAccPosCtri[1] — acceleration in position control mode; recom-
mended: 50% MaxSpAcc

1] Hame Value Unit
-1 SP Spindles
=1 SpFunc Spindle Functions
= _g Spl1] Systern Spincle[1]
+ [ Gear Gear
=23 Speedin Speed Window
=] 2bswin Speed Window in KR T 1 imin
%] Perciin Speed Window in Percent 500 %
Fig.7-21: Setting the speed window

Then set the speed windows for the "Speed reached" bit. Both windows are
effective at the same time, with the percent window PercWin acting in high
speed ranges and the absolute window AbsWin in low speed ranges.

Recommendation: AbsWin = 5.0, PercWin =5.0
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Gear ratios ISy Each gear stage has a parameter set assigned to it in the drive, with
the index of the parameter ParSet [ ] corresponding to the previously
defined gear stage GearStep [ 1.

The following applies: GearStep[1] - ParSet[1], GearStep[2] - Par-
Set[2]

Configuring gear switching in the
drive

Gear switching must also be configured in the drive itself. This can be achieved
in the "Parameter Set Switching" dialog in the IndraWorks-Drive. The number
of parameter blocks (1) and the parameter groups (2) are directly specified by
the CNC. The parameter block can be copied by clicking on the "Copy param-
eter set 0 to" button (3).

Parameter Set Switching - Axis [1] C1

155 General madule falder Axis [1]C1 v 4 v % v Parameferset: 0 v Active: 0 &

T InchaMotion MTX_micro_c .
15 Backup Parameter setrangs Ot | 2

[ERR8 M HiC002 1 (11,3, 451 /T 2%/

P Master Communication

B Power Supply Activation of dive-controlled parameter set switching [ Load Gear parameters
& Awiz[1]C1 Delay time 0] ms “winding parameters
&) Master Commurication - &eds

[ Motor, Brake, Measuring Systems Copy parameter set D to 1 s [ Encoder paramelers

(3 Sealing / Mechanical System

Par;
v z
Application parameters

Switch to 0~ Control Loop parameters

&
o D s (o] Nam W |Walie Ut A~
#1-+ ( Diive Control P-0-4016.00 Dirs 1.000 mH
(53 Operation Modes / Diive Halt P-0-4017.0.0 Quadrature-asis induictance of mator 1.000 mH
& (3 Enmor Reaction P-0-4032.0.0 Motor ype plate data 0 34900 =
b Fosition Spindle P-0-4036.0.0 Reated motor speed 1500.0000 Udmin
b Parameter Set Suitching P0-4039.00 Stator leakage inductance 2,001 mH
. b E’”{be N P0-40M0.0.0 Rotor leakage inductance 2.0m mH
Al Ax;%ﬁ’”‘“ A amnisonng P-0-4041.000 Motar magnetizing inductance 23490 H
& & Anis (3% P-0-4042.00 Characteristic of motor magnetizing inductance a 1.000 =
i P-0-4043.0.0 Retor ime constant 154,671 ms
¥ e P0404B00 Stalor resistance 0323 Ohm  w
@ [ Local 1/Ds & >
Fig.7-22: Configuring parameter block switching
" . . . . .
ISy The "Activation of drive-controlled parameter block switching

checkbox may not be activated.

We recommend that you proceed as follows to commission a gear:
1. Enter the data of the gear stages in the NC configuration.
2. Program the gear switching in the PLC.
3. Commission the spindle motor in gear stage 1 (optimize, if necessary).
4

Copy parameter block 0 (gear stage 1) to parameter block 1. Then turn
off/on.

5. Switch the gear to gear stage 2 (e.g., M42).
6. Commission the spindle motor in gear stage 2 (optimize).
Repeat steps 4 to 6 for each gear stage.

I For more information on gear switching in the PLC, please refer to
the MTX-PLC-CNC Interface description.
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8 Commissioning the Drives

8.1 Displaying the Drives

To display the drives, proceed as follows:

1. Set the focus on the "IndraMotion_MTX_micro_c" node of the Project Ex-
plorer, double-click and select "Show Drives" from the context menu that
appears.

2. The drives are displayed in the "Drives" node of the Project Explorer.

i'-" IndraWorks Engineering

Fie Edt View Project

WL

&
@
W
&=

(i) BasicProject_Miling
® [ Genetal moduls foldat

29 MTXmicto_Loc. e
@ (¥4 MTxmicro_USE Configure Device

28] £ MTxmicro_Local IO
@ £ TAR # B3 MTxmicta_USE
&3 PAR & TAR
[E] Version & PAR
Logic » [E Version
I Show Dvives I
< Delste Dl
Rename F2
' Properties...

H IndraWorks Engineering
TndraMotion_MTX_mécro_c Buld Debug Disgnostics ToMs| File Edit  View Froject '

2B S L@ A B o o

Buld Debug Diagnostics  Tools  Window
R T

(] BasicProject_Miling
& 3 General module folder
2 L] IndabMotion_MTX_micra_e

Ly |

& 09 MTX_NC_Plc_inteifacs

Fig.8-1: Displaying drives
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8.2 Initializing the Drive Parameters
8.2.1 Loading the Basic Parameters

At first, the basic parameters must be loaded for all drives. To achieve this, the
drives must be switched to parameterization mode (phase 2). Proceed as fol-
lows:

1. Click on <Maintain>[1<F2> (Login).

Select <MTB> as user.

Enter the password for the <MTB> user.

Press <Enter>. The HMI shows "MTB" as Current User.
Click on <System>[1<F2> (DrivePar).

Click on the <Phase 2> M-key. The drive will be set to phase 2 after a few
seconds.

2

SR PITITINON Proguct Dae

Currend Lser [ Cpesanne ]E‘w Tiree

b e Prosucs Dty 2

Curmers L Operator [

P Addren TIT] 0 0000100 & jurinan T 00 00:00:80
Subret Matk 0800 St bk aooe

Py (T st Gy —— S

PLE Wersion 00 00:00:80 PLE s OF 00000

v prnion wiT2i03
00826

vir21aa

Jasten

b 09:00:00

Cyeie T

VITZ DY

200528

Fig.8-2: Switching a drive to phase 2



DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 91/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Commissioning the Drives

You can now load the basic parameter block of the drive.
To do this, proceed as follows in IndraWorks Engineering:

1. Set the focus on the "IndraMotion_MTX_micro_c" node of the Project Ex-
plorer, double-click and select "Show Online" from the context menu that
appears.

2. Ifthe HCQ (or HCT) drive is shown on a blue or red background, the drives
are switched to online mode.

3. Set the focus on the node of an axis of the Project Explorer,e.g. "Ax-
is[X]", right-click and select "Parameters]Load Basic Parameters..."
from the context menu that appears.

4. Click on "Carry out" to load the basic parameters.

5. After "Load Basic Parameters" has been completed successfully, click on
"Close" to finish the process.

HCOO021 1
P M

2.3, C1 12/ .

HCOOD21[1.2.3. 4]C1 22 Y ¥

[ : f b Master Communication

& — = P Power Supply

. 1 @ & Ads[1]C1 2
iy B & Axis[2]Z

& Axis [3]Y

‘vﬁil-ﬂ ﬁ [

Firrnware Management. .. & & Asis [4]X
& Export... P Encoder Emulation
Import... @) Local 1/0s
2{ Delete Del
Rename F2

Properties. ..

Load Basic Parameters... - Axis [4] X

Load the followang batsc pasamelsrs

= B HCOO21[1.2.3.4JC1 /247 /%

P Master Communication 23 Motor-specihic control loop paamater viakees

P Power Supply (3 Set stored parameters to delaul values
& @ A0 [ wathout mastes commurcation paameters
@ Aoos [2]2
@ A 3 [F] wathonst venal intesiace / Engneenng Post
i ?Emm‘q Initial Commissioning. .. O Set parameters depending oe liekd bus profle 1o defaul value:
#—C Local ”05 Device Status » \

| Parameters 3 ] Li Parameter Editor
| 44 Diagnosis » |M  Search Parameters @
Renams F2 IM’] Parameter Group
I Dickie o
| Properties...
!ﬁ — | | f
p Load Basic P & The parametars e sl to lacion-peovided standard values This oversites the cument teftings
: o
Storage Mode
CO07_x Load defaults procedure command ” |
| & Print in File....

Command execution successful
CO700 Load defaults procedure com. (load controller parage
|IlII.I‘ll.l.lllll.‘..l'!UIII'F..IIII.I.I!

Close [\

Fig.8-3: Loading basic parameters

= e  Steps 3, 4, 5 are required for each axis.

®  Please wait for approx. 1 minute before loading the basic pa-
rameters of the next axis.

e  After the basic parameters have been loaded for all axes, the
machine must be turned off and on again.
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8.3 Adjusting the Basic Setting of the Drive

After the basic parameters of the drives have been loaded, there are a few
essential parameters that must first be set.

Linearaxis 1. Feed constant: distance traveled by the axis while the motor shaft makes
one revolution.

2. Ifamechanical gear is installed between the motor and the load, the gear

ratio must be entered via "Input revolutions of load gear n1" and "Output
revolutions of load gear n2".

| General module folder Axisl la-vr- & @
H Library Info
iy ] :
Lo |r'|C!!';aM:‘1tlo_n_MT><_m|cro_c Pozition data in
[+ e 1§
: ETIj LDDQ:ZH (*) absalute format
ol 2
[ B MTH_MC_Plc_lnterface L | ) modula format
- by MTxmicro_Local 10 . ]
- By MTRmicra_USE i

f” Drives
= E'E) Device245 [1, 3, 41 C1 /K 2
P Master Communication
b Power Supply
= Axiz [1]07

= Asis [3]RH
i<l Master Communication - Ais W amirnuimn travel range | | 1002.1000 [
(3 Motor, Brake, Measuring Systems) .
-2 Scaling / Mechanical System C_ Feed constant k. |4.0000 mm/Few
: gz::::g :: B:::z E stended Input revolutions of load gear nl |1
[ W Mechanical Gear Dutput revolutions of load gear nZ |1 |
a ol ni s Load inertia, with reference to motal y 0.000000 | k|
&Iy Drive Contral b : i
&-[5) Operation Modes / Drive Halt
Flod=y Frinr Rrachinn

Fig.8-4. Basic setting of the axis — linear axis
Rotary axis, spindle  There is no feed constant for rotary axes and spindles so that only one load
gear must be defined.

1. "Input revolutions of load gear n1" and "Output revolutions of load gear
n2ll

2. Please note that the gear stages must each be entered separately for
spindles with gearshift unit.

1Z8 Project Explorer

—_— - : Mechanical Gear - Axis [1] C1 b4
= EI_J BasicProject_Tuming_1_Spindle :
=12 General module folder Axis [1]C1 - 4 v %~ Parameterset: 0 - Active: 0
Bl Litrary Info
= T IndraMation_MTX_micro_c iz :
= E: 2 n_ | | Poszition data in
[##4 Motion P t
-2 Logic . abzolute formal
B B2 MTX_NC_Ple_lnterace © moduio format
# - § MTmicro_Local 10 ;350_0000 Deg
[ §ad MTmicra_USE
= [l Drives WMode

= [y Device2d5[1, 3. 4] 01 /% /2
P Master Communication
b Power Supply
= B Aniz [1]C1
(&I Master Communication - Axis
(-1 ) Motar, Brake, Measuring Systerns

() Shortest distance
() Puositive direction
() Megative direction

: > Mawimum travel range | |350.0000 Deg
(=1 Scaling / Mechanical Spstemn = =
B Scaling / Units Irput revalutions of load gear nl |1 I
P Scaling Uns Exichided Output revolutions of load gear n2 |1 | 1
| W techanical Gear = g
[ 15 Limnit Valuss Load inertia, with reference to motor 1.//0.000000 karn-}
[#- =y Drive Contral
#l NMneratinn Modes # Diive Halt

Fig.8-5: Basic setting of the spindle — mechanical gear
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Axes, spindles 1.  Negation of position, velocity and torque/force data: This parameter allows
you to reverse the direction of rotation of the motor. If an axis moves in
the —direction while it is jogged in + direction, "yes" must be selected here.

£ General module folder Auxisl TAa-F- & @
H Library Info Scaling type Pozition data format
A i -
£f> Inc‘l.thodtlootir;_nMTX_mlcro_c ) rotary (%) absolute
@ 8] Loge =) linear ) modulo
- 53 MT%_NC_Plc_Interface (2 Sealing not uniform
(- = MTxmicra_Local |0
+ ?’ ETmeC[D‘USB Fesalution ...
= fives - )
=By DeviceZd5[1, 3, 4] 01 /% /2 .. of position data | 0.0007 | rorm
b Master Communication .. of welnciy data 0,001 | rarndrir
b Power Supply i ; ==
HE Aws 1] 01 ... of acceleration data [ 0.007 | mm/ds

SR = WU e

: ... of tarque/force data 01z Extended...
[+ Master Communication - duxis =

[&-|C7 Moator, Brake, Measuring Spstems

R

=i Scaling / Mechanical System

Megation of pozition, velocity and torqueforce data
(&) pes
O o

Q MHegation nat uniform

D ata with reference to ...
(%) Load

3 Extended

b Mechanical Gear - .
[y Limit Walues 4 Data reference not uniform
[ =) Drive Control

|2 Operation Modes / Drive Halt

D ata refer automatically to load.
Changes only via "Extended"

Fig.8-6: Basic setting of the axis and spindle — scaling/units
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8.4 Optimizing the Drive Parameters

8.4.1 General
After

the basic drive parameters have been loaded, the controller parameters

should be adjusted to the mechanics of the machine. This optimizes the control
behavior of the drive. This step is only required for prototype machines. Serial
machines can be operated with the optimized parameters. Proceed as follows:

1.

Prepare the optimization

®  Test connection on/off.

®  Test the E-stop.

®  Jog the axis.

®  Move the axis approximately to the center of the travel range.
Start the "Easy Startup Mode" of the drive.

. Optimize the velocity control loop.

®  Measure the possible bandwidth.

e  Set the Kp and Tn parameters.

®  Check the settings of the velocity control loop.
Exit the "Easy Startup Mode" of the drive.

. Optimize the position control loop.

e  Set the Kv parameter.
. Set the acceleration feedforward.
e  Set the jerk limitation.

ISy

After the drive has been optimized, the machine must be turned off
and on again.

Iy

Axes and spindles require optimization of the velocity and the po-
sition control loops. Please note that the gear stages must each be
optimized separately for spindles with gear switching.




DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 95/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Commissioning the Drives

8.4.2 Optimizing the Velocity Control Loop
Determining Resonances and Measuring the Bandwidth

The velocity control loop can only be optimized after existing resonance fre-
quencies have been determined. These frequencies are eliminated by corre-
sponding filters in the drive. Proceed as follows to determine the resonances:

1. Set the value of "Speed loop smoothing time constant” in the "Velocity
Control Loop Filter" dialog to 0.

= W HOOOZ I (1.2 L 4)CV FE2Y fude [4] % - a%"- &
P Barer Commurnecstion
P Pows Supoly Boe shabus ACONZ Comivol arad peowest pachaone seady 100 o0 statry

W dodn (1] e 10
. W dods [2] deee [ 2
W Aoin 3] s [N
= & Ao 4] fsas 4]

T S —— VD corfpaion 0N AR
(=) Ergraenng Pt [TOFAP) Diive onabie =
O dotdl neats Potdrm rnsesl deecthon

w ) Masies Comenurecafion - S ~] Autcematic 170 o #ation
b Mot Sk, M ot O et Htggaterm rilatrirusl dmtaen =
" 3 Scalng / Mecharecal Spotem T lapuE
&y Lnd Vs - <3 | Stat Esay Stwhup Mods ¢ J
# 3 Dwrve Contial e Eaer s st
&) Dpseatan Modes / Dive Had At welocty vl 1373, menman 2
. 3 Emer Reacton bitrve achusd pos val A5 L= ]
b Poulaon Spnds
b Parsmeion Sei Swiicheg G Joaprg 0 Cmed vk mpat () Mator potsnisomstes 2)
b_Ficbe
= 3 Optmaston / Commissmring Actevn credd vakam OO0 rvenfman.
B Comenarsd Viahae Bas Jog welacly « 000, renfman )
b Devedriogated Comrmared V et G arsinto Jo welocity - QOO0 e L)

b Aasomate Settng of e Cortrol
b _Frequerey Remporae Analyea
e - At Cortied Seftrgen
2 Local 1O

Fig.8-7: Entering the value of "Speed loop smoothing time constant”
2. Start the Easy Startup Mode.

e  1: Select Engineering Port (TCP/IP).

e  2:Select Jogging.

e  3: Select Start Easy Startup Mode.

= B HOOM [ 2 LA FZ20Y I furm [4] X - av- & w
P Mt Commurecstion
P Poses Supedy o ahabus ADON 2 Combroll e Pt ibiisine iadedy 100 O abadn

W @ Aoas 1] Axe 1) 01
& @ Asin [T] A [2]2
W Aode 3] fuas [

Eacy tartup mode cpvaled v LD confgpaaton 10 2 A

(%) Ernsninyg Port [TOP/AP) v arabie =

@ foas [4] Foos "J:” O gl imguty 1 Patdren rfatirl deectin
- Masted ComdnrmeCaton - Al = Auk i | 7 T
I3 Mokor, Brnkn, Mpansng Syiens o s = Heagateve sctstonal deecion

3 Scalng ! Mecharecal System Siaki S - N
- St [ may Sl Mode L}J )

T

£ Lt Vighass
i Deitwe Conbial £ oty stotup mode active
3 Opseaton Modes / Divs Hat At velscly vakas 137 menmn ]
;-' g;g;‘ll‘e:"ﬂ" Aetree actusd pos wal AT (=]

L JF‘*
P Parsvetor Sot Swackers C Jogprg ) Crndvelse irged () Mol podenbomeles 2)
b _Frobe

£ _JDummtorms:mn g e 0o
r o

b Command Vakue Box Jog velacly + 0.000, mrenvemin <
b Dwenlrisgated Cormersd Vislue Gansiabol Jog welocity - Q00 e e
b Automansc Settrg of A Cortrel
b Frequency Resporne Analyss
P Ercesdes Eenbaton Aot Corisnl Sefirgs
& Local 10w

Fig.8-8: Easy Startup Mode
3. Start "Frequency Response Analysis".
®  a) Select "Frequency response of speed loop" (1).
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® b) Correct the "Amplitude" value which should not exceed the rec-

ommended value (2).
e ¢) Turn on power to the drives.
e d) Click on "Enable" (3).
e ¢) Click on "Start Measurement" (4).

e f) After completed measurement, click on "Display Result Graphical-

ly" (5).

Axis [4] % | L 3

5

Status/progiess

(5] Frequ. response type selected

(5] Signal amplitude configured
Power switched on

i) € Position data reference exists © Drive enatle established

1: Type of frequency response 1
3) Encoder 1

The measuiement can be started.

#Clalon ampitide Carry out frequency response analpsis
045 | rase: 0 2 C Stat Messuement_[\ 4)
Amplitude Recommended
3 Diiive enable [] Mowe to initisl position after measurement
(-] 3 Evaluate frequency response analysis

[&] Drives OFF

\i.J E asy Startup Mode

HCQODZ.1[1,2,3,4]C1 /2 ...
Motion Limit ¥ alues u Shaw 5 aved Measurement ] 5)

Fig.8-9: Frequency response analysis

4. Fig. 8-10 shows the amplitude and phase responses determined after the
measurement of the frequency response. Two resonance points have

been determined at 63 Hz and 899 Hz.
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63.48Hz

7
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180 f i
135

Phase [
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1 10 100 1000
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Fig.8-10: Resonance frequency in the system

Resonance points with an overshoot of less than 5 dB and/or with a frequency
less than 300 Hz cannot be filtered. Such resonance points are compensated
by an optimal setting of the velocity loop.

The resonance point at 899 Hz can be eliminated by a band-stop filter.

fads [4] % - a-- & @

Speed loop smoothing time constant
0 ug

Welociy control loop: Filker 1

Type | |FEGIEE= 1 Bandwidth [1000.0 Hz 2
l Activate Fiter Tppe “L 3 Center Frequency |[299.0 Hz

123

“elociy control loop: Filker 2

Type |MaoFilter w

Welocity control loop: Filker 3

Type | MoFilter A

Welociy control loop: Filker 4

Type  |MaoFilter w

Awis Control

Fig.8-11: Setting filters

The maximum number of independent filters that can be set for each axis is 4.
Typical filter types are "band pass" for filtering a frequency range and "low
pass" for filtering all frequencies below a blocking frequency. Proceed as fol-
lows to set a filter:

® 1: Select "band rejection" or "low pass".
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2: Enter the resonance frequency determined in the measurement in the
"Center Frequency" box (here: 900 Hz). The value entered in the "Band-
width" box defines the width of the filtered frequency band. The value
selected in the example is 1000 Hz. The filter operates within a range from
400 Hz to 1400 Hz. The strongest filtering is achieved for interfering fre-
quencies around 900 Hz.

3: Click on "Activate Filter Type" to activate the filter.

IS

Repeat the measurement of the frequency response to check the
effectiveness of the filter settings. Overshoots and phase shifts
should be reduced or should have disappeared completely.

8.4.3

Determining the Kp and Tn Parameters

The velocity loop is a Pl controller. This Pl controller requires determination of
the gain (Kp) and the integral action time (Tn). Enter these parameters in the
"Axis Control Settings" dialog. The "Frequency Response Analysis" must be
started after each change as described above, until the optimal settings have

been found.
=y General module folder Axis[1]C1 “la-w- & | @
e Indhab ation_MT_micro_c e e
- &% Motion | i
(=} ﬂf Drives : ]_, ]_, N % | T K)
= ey HOOD21 1,2, 3. 4] C1 /24 15 I ooooo | I i 7
b Master Commurnication ettt e S ?
b Power Supply 0.0000 0.0000
== Awis[1] 01 e e e e e R e e B e e
[ [y Master Communication - Auis | k : -
[#- I Zy Motar, Brake, Measuring Spstemns | _D'D_DD_D | D-DDD_D DD o O o e
#- - [3) Scaling / Mechanical System ; #-command l 3
[#- =y Limit ¥ alues ,_0-144_5 + ¥ 4 : TarquedF
= [ Diive Control 0 ’ [F Vioop Fiter > [ Lirits
i b Drive Contral Overview 1 < T — T :
Iy Asis Contol | 0.0000 | 0.0000 120,000 =
i Ayis Control Settings. N EECEwE| b e 00757 | reactusl 1100
B Velocity Control Loop Fit | /[0.1448 it sl -
B Contral Loop Monitaring | | 7 |500.000 [1o0.0 r-act [motar feedh.) o
[y Motor Control R oo ot o feodb ] |00
B Statuz Messages ' : : i ’
+ z i ;on:\hgegsatiog funatiolns / Com| Eoni o e AT
[y Uperation Modes / Drive Halt ) _
- [ Ermor Reaction Standard [<oap 500 us ¢ V-laop: 250 us] Mame  Acceleration feedfonward gain
: Position Spindie Range  0.0000 to 2147483647 P
Parameter Set Switching
p Probe Control Loop Maonitaring Dirive Contral Qverview
[~ [2y Optimization / Commissioning
[ Auis [2] 2
[ B Az [3]Y
H B buis [4] %

Fig.8-12:

Setting Kp and Tn

Proceed as follows to set the parameters:

1.

First set the integral action time Tn = 0. Then slowly increase the gain Kp.
Repeat the measurement of the frequency response of the controller after
each increase. The optimal Kp value has been found if the amplitude re-
sponse does not show any overshoot of more than 3 dB and the phase
shift at the -3 dB point of the amplitude response is not less than —-130
degrees at the same time.
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Fig.8-13: Show characteristics

After having determined Kp, increase the value of Tn. The following figure
shows an example of the different amplitude characteristics. We recom-
mend that you set the amplitude characteristic between 0 dB and no more
than 3 dB overshoot. Greater oscillations in the system, if any, can be
corrected by changing Tn.
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Fig.8-14: Stable system, depending on Tn
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Recording the Jump Response of the Velocity Loop

After the Kp and Tn values have been set, the jump response of the controller
is recorded to check and/or further optimize the settings.

First select the "Square-wave signal" in the "Drive Integrated Command Value
Generator" dialog. Define the value of the amplitude according to Kp. In general,
we recommend that a value between 1000 mm/min and 2000 mm/min be se-
lected for axes and a value between 10 rpm and 20 rpm for spindles. Select
S-0-0037 from the "Target parameter" box. Then select "periodic signal gen-
eration".
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Fig.8-15:
Open the "Oscilloscope" on the Engineering Desktop under "Diagnostics".
Then configure the "Recording time" and the "Memory depth" according to the
values in the "Drive-integrated Command Value Generator". Select "Config-
ure" and set "Trigger", "Trigger signal", "Threshold value", and "Edge" accord-
ingly. Select the signals to be measured by clicking on "Signals". A maximum
of 4 signals can be measured at the same time. The signals required in the
example are S-0-0040 (Velocity feedback value), S-0-0084 (Torque/force feed-
back value) and S-0-0189 (Following distance).

Drive-infegrated Command Value Generator
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Configuring the signal trigger in the oscilloscope
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Fig.8-17:

Configuring the signal in the oscifloscope

After having completed the signal configuration, click on "Start". Then activate
the "Enable" checkbox in the "Drive-integrated Command Value Generator"
dialog (see window in Fig. 8-15). The axis is now moving with a defined velocity
and period, and all selected signals will be automatically measured by the os-

cilloscope. See the figure below.
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Fig.8-18: Evaluating the oscilloscope

If the overshoot of the velocity feedback value is not higher than 40%, the sys-
tem is stable. If the overshoot is higher, the Kp and Tn parameters must be
changed once more.
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The Kv (S-0-0104), acceleration feedforward (S-0-0348) and the jerk limitation
(MaxAxJerk) parameters are the relevant parameters for optimizing the position
control loop. At first, the drive parameters are set, then the jerk limitation is
determined. The drive parameters can be found in the "Axis Control Settings"

dialog.
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Fig.8-19:

Setting the Kv and feedforward parameters

To optimize the position control loop, oscillate the axis cyclically between two
positions using an NC program. Change the Kv and feedforward parameters
during the traversing motion of the axis and observe its behavior with the os-
cilloscope. Make sure that the jerk limitation is turned off with the JKC(0)
command and the feedforward is turned on with the FFW(<axis name>1) com-
mand.

Example for the x-axis

NO5 G90 GO X500

N20 G4 F5
N30 G91 X-50
N40 G4 F5
N50 GoTo N10

N10 JKC(0) FFW(X1) G9 G1 G91 X50 F5000

Fig.8-20: NC program



104/141 Bosch Rexroth AG DOK-MTXMIC-EASY*******-CO04-EN-P
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Commissioning the Drives

8.4.6 Setting the Kv Parameter

First optimize the Kv factor S-0-0104. Using the NC program, measure the fol-
lowing distance S-0-0189 with the oscilloscope. Increase the value of Kv as
long as necessary for the torque signal to show an oscillation. To ensure system
stability, set Kv to half the value occurring when the torque starts to oscillate.
See the following example: The Kv factor is increased from 1 to 8, and the
following distance is measured from 0.07 mm to 0.03 mm.

1. Kv =1, max. following distance (S-0-0189) = 0.07 mm
2. Kv =2, max. following distance (S-0-0189) = 0.06 mm
3. Kv =4, max. following distance (S-0-0189) = 0.04 mm
4. Kv =6, max. following distance (S-0-0189) = 0.03 mm
5. Kv =8, max. following distance (S-0-0189) = 0.03 mm

Since the torque signal (S-0-0084) shows an oscillation with a setting of Kv =
8, the Kv value is set to 50% of the maximum value determined, i.e., Kv = 4.

AN .0 1 [[& | prommmre e 2
$-0-0040 -
| $-0-0084 rd
i " ,
II \».
$-0-0189 ||
WIS eV, 3 F A L . 4 '] . vt 5

Fig.8-21: Setting the Kv factor
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8.4.7 Setting the Acceleration Feedforward

The acceleration feedforward is set to achieve better dynamic properties after
the Kv factor has been set. The NC program is again used to measure the
following distance S-0-0189. Increase the value of the acceleration feedforward
S-0-0348 as long as the maximum occurring following distance decreases.

Prior to optimization, the maximum occurring following distance S-0-0189 =
0.04 mm. Please note the change in the following distance while the value of
the acceleration feedforward is slowly increased.

1.
2.
3.
4.
5.

S-0-0348 = 2, max. following distance (S-0-0189) = 0.034 mm
S-0-0348 = 4, max. following distance (S-0-0189) = 0.028 mm
S-0-0348 = 6, max. following distance (S-0-0189) = 0.022 mm
S-0-0348 = 8, max. following distance (S-0-0189) = 0.016 mm
S-0-0348 = 10, max. following distance (S-0-0189) = 0.013 mm

The effect of the acceleration feedforward starts to have a negative effect at a
value of 10. For this reason, the optimal value here is 8.
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Fig.8-22: Setting the acceleration feedforward
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8.4.8 Determining the Maximum Axis Jerk Value

The jerk limitation function of the control reduces the jerk occurring when the
velocity is changed. This in turn reduces the peak load of the mechanics and
the drive components. At the same time, the excitation of the system to oscillate
is reduced. To be able to parameterize the jerk limitation, the maximum possible
jerk value of an axis must be determined.

This is most easily achieved by determining the value graphically by means of
the oscilloscope. Select a positioning operation of the NC program and zoom
the acceleration out of standstill. Then measure the time T from standstill to the
point in time when the velocity changes linearly. Determine the velocity V that
is reached at this time. Calculate the maximum axis jerk using the formula "J =
V/T?". Fig. 1-20 illustrates this procedure.
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Fig.8-23: Determining the axis jerk
ISy The value set in the CNC should be 10% higher than the calculated

value. If, e.g., a value of 60 was calculated, 66 should be set.

Now enter the value increased by 10% in relation to the calculated value in the
"Maximum Axis Jerk" CNC parameter for this axis. Additionally set "Axis Jerk
Reserve" to half the value of "Maximum Axis Jerk". Restart the CNC to activate
the settings.
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Fig.8-24:

After having restarted the NC, restart the NC program with the changed
"JKC(<axis name>1)"NC command. While traversing the axis, you can observe
that the jerk occurring when the velocity is changed has now been reduced. In
the example below, the X-axis is moved in the following NC program.

NO5 G90 GO X500

N10 JKC(X1) FFW(X1) G9 G1 G91 X50 F5000
N20 G4 F5

N30 G91 X-50

N40 G4 F5

N50 GoTo N10

Fig.8-25:

IS

Entering the axis jerk

Example for the x-axis

NC program with activated axis jerk limitation

Optimization of the axis is now completed. The operation must be
repeated for the other axes and spindles.
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9 Operating the IndraMotion MTX micro
9.1 HMI Control Panels VDP80

To facilitate the operation of turning and milling machines, the HMI control pan-
els VDP80 are available for the IndraMotion MTX micro. In addition to the
screen, these control panels feature all elements required for executing the
standard functions of a machine. The HMI software, the PLC functions and the
elements of the control panel are harmonized with each other such that the
machine can be operated intuitively. The control panels differ in their screen
size and some of the control elements.
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Fig.9-1: VDP80 control panel — milling machine
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Fig.9-2: VDP80 control panel — turning machine

The basic layout of the control panels is shown in the following figure. There
are 4 main groups (with red borders). Groups 1 to 3 are used to operate the
HMI software, and group 4 serves to execute the PLC functions of the machine.
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Fig.9-3: Layout of the VDP80 HM| control panel (milling)

Group 1 comprises the screen with the function keys (F-keys) below the screen
and the machine keys (M-keys) to the right of the screen. The F-keys allow
operation of the currently selected screen. The M-keys allow execution of the
machine or control functions referring to this screen.

The ASCII keypad can be used to enter values and programs as well as to
select input fields (e.g., using the arrow keys). Each key may have up to three
assignments. To activate the second key level, press the <Shift> key together
with the key to be pressed. To activate the third key level, press the <Alt> key
together with the key to be pressed.

Example: Pressing key <1> together with <Shift> will produce
<1> together with <Alt> will produce '.

The operating area keys allow you to quickly switch between screens with dif-
ferent tasks.

Example: While entering the program, you wish to quickly switch from the pro-
gram editor to the tools list (Tools) and back (Program).

". Pressing key
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Machine control panel (4)

Operating area Tasks

Operation in Manual, MDI, Automatic modes
Machine Input of zero point offsets

Input of variable values

Input of tool corrections
Tools
Tool management

Creating, editing and managing NC programs
Program ) ]
Copying the programs from and to the USB stick

Displaying the cycle time and the parts counter
o User login / logout

Maintain
Backup of parameters and programs

System information (e.g., software version)

Selecting the active CNC channel

Setting CNC and drive parameters
System
Setting the user management

Setting the communication parameters

Displaying current diagnostic messages

) ) Displaying the log of the diagnostic messages
Diagnosis . . .
Displaying the state of the CNC-PLC interface

Displaying the state of the digital PLC inputs and outputs

Fig.9-4. Operating areas

The machine control panel provides the E-stop pushbutton, the override
switches, the PLC control keys, and the USB interface. The control panel for
the turning machine additionally incorporates a handwheel and an axis selector
switch. Most of the functions of the PLC keys are already assigned. The keys
labeled K1..K10 (K1..K6 for turning machines) can be used as desired. The
most important elements for operating the machine will be described in the
sections below.
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Fig.9-5: Milling (fop) and turning (botfom) machine control panels

These 3 keys allow selection of the current NC operation mode. The <hand>
key to the left selects manual mode, and the key in the middle <MDI> selects
manual data input mode. The <auto> key to the right selects automatic mode
for processing NC programs.

The reset key deletes existing errors and triggers the <home position> in all NC
channels. The <reset> key also stops rotating spindle drives!

The green key to the left <NC start> starts the NC in order to start selected
programs in automatic mode, to cancel an NC stop, and to process the NC
blocks selected in MDI mode. If it is ready for start, the start key flashes; if an
NC program or block is processed, it emits steady light. The red key to the right
<NC stop> stops processing of running NC programs or NC blocks. In case of
an NC stop, it emits steady light.

The spindle override switches or spindle override keys (on turning machine
panels only) affect the spindle speed in all operation modes. The override can
be set within a range from 45% to 120%. The central key is used to set the
override to 100%.

The feed override switch has several functions. It allows setting the override for
feed and rapid traverse in all operation modes and selecting the step size for
jog mode and handwheel in manual mode.

The integrated handwheel (on turning machine panels only) is used in manual
mode. This requires that handwheel mode be selected with the <HandW> M-
key on the Manual screen. Then the axis to be moved can be selected with the
axis selector switch to the left of the handwheel.

The USB port can be used to exchange data via commercially available USB
sticks. NC programs can be copied and data backups can be made. This port
is not suitable for large-size USB hard disks and keyboards, mice, etc. After
connection of the USB stick, the /usb directory will be available.

= The USB stick should contain only a limited number of files and
folders. Otherwise, there may be delays during use of the USB port.
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9.2 HMI Software
9.2.1 General

The IndraMotion MTX micro is delivered along with HMI software that has been
adjusted to the operation of turning or milling machines. Depending on the basic
project selected, the screens are automatically configured and displayed.

9.2.2 User Interface Layout

The basic layout of the operating screens will be illustrated by the example of
the basic Automation screen.

_) MACHINE =) Continue o $1
4 : 10:€ :
wcs CmdPos EndPos Remain W
X P 0.000 0.000 0.000 mm ||5Es
Y 0.000 0.000 0.000 mm | /=

'z ¢ 0000 0000  0.000 mm &S
B .« 0.000 0.000 ® 0.000 mm ,T

Dry
RLun

i |Fe-
Trace

I | TAct 0 Edge: o

Prog Actual
F [ 0 0 0%

Bl Froor
51 t:) @ 0 0 45% |||
Automation |
L i »
SEIFI’DQ | = | BigPos  Graph. | View | ZeroOff | Spindle I Next

Fig.9-6: Operating screen example — Automation screen

Machine status (1)  The topmost bar of all screens displays the current operating area (MACHINE),
the NC operation mode (Continue), the diagnostic status (red arrow = an error
is present), the channel status (here: General Inhibit), the current user status
(lock), and the current channel number ($1).

Diagnostics (2)  The diagnostics bar shows the currently present messages in plaintext scrolling
across the screen. It additionally displays the current date and time.

Working area (3) The working area displays the current screen. In the example, this is the basic
Automation screen with axis position display, tool display, as well as program
and technology display.

Status bar (4) The status bar shows status messages of the operating software and, addi-
tionally, the name of the current screen (Automation).

F-keys (5) The function keys are provided for operating the current screen and opening
other operating screens of the current operating area.

M-keys (6) The machine keys allow execution of control functions referring to the current
screen. In the case shown, it is possible to select the Automatic suboperation
mode (Continuous or Single Block).
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9.2.3 Basic HMI Software Functions
Editing Parameters

Often, it is necessary to change parameters which are presented in the form of

a table.
3% 32 @18% a
% 0 i 19% 0
@a% 0 w20% 0
(Ch6 % 0 @21% 0
@7% 1] @22% a
@a% 0 23% 0
w@9% 0 0 24% 0

Fig.9-7: Example table (NC variables list)

The values are always edited as follows:
1. Place the focus on the value to be edited using the cursor keys (4, », v,
4)_
2. Switch to edit mode by pressing the <Enter> key.
3. Enter or change the value.

4. Apply the value by pressing the <Enter> key. Edit mode is exited auto-
matically.

= If tables extend beyond the screen page shown, use the <Page
4> and <Page v> keys to move to the desired page of the table.

Text Editor

The text editor is used to create, edit and save ASCII text files and, above all,
NC programs.
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Search function

Shortcuts

Editing functions

File Management

72 Program =} Continue @ =) o $1
2009/02/13 14:28.54
feritsys log
N10 G7EGOX200Z250
N20 T1MEB

N30 G90G54X50Z5
M40 G170(3100,E300)

0 o

Text editor

I Edit | Find RI= (] ] Save | SaveAs Exit

I NewBlk | SelBlk CopyBlk CutBlk I DelBlk

Fig.9-8: Text edifor

Operation of the text editor is similar to that of editors known from the PC. Enter
the desired data using the ASCII keyboard and press <Enter> to move to a new
line. Move the cursor with the cursor keys (4, >, v, <),

The <Find> (F3) function allows searching for text passages (e.g., block num-
ber, positions) in the open file. The <Next> (F4) and <Pre> (F5) functions
position the cursor to the next or previous search result, respectively.

Useful shortcuts are available for the text editor. The related function is execu-
ted when both keys are simultaneously pressed on the control panel:

®  <Ctrl>+<Home> - positions the cursor to the beginning of the file
®  <CtrI>+<End> - positions the cursor to the end of the file

e  <<Ctrl>+<Del> - deletes the line where the cursor is placed

®  <CtrI>+<Ins> - inserts a blank line at the cursor position

The <Edit> (F2) function opens another F-key row providing copy, cut and paste
editing functions. These functions can only be used within the open file.

All NC programs and other user data, e.g., diagnostic texts, are stored in ASCII
files in the file system of the IndraMotion MTX micro.
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Folder MName

Size Date

TOOL . npg

1178 09-03-04 12:12

| |7 open| ) )

Fig.9-9: File system navigator

Open the <Program> operating area to create new files or edit existing files.
This automatically opens the navigator shown in the figure above. Operation of
the navigator is similar to that known from the PC programs. The left-hand win-
dow shows the file system in a tree, and the right-hand window shows the files
of the currently selected directory. The bottom bar displays the current directory

and can be used to enter, e.g., a file name.

Selecting a directory  To select a directory, move to the file tree by pressing <TAB>. To open a di-
rectory node (+), either wait for approx. 2 s after having placed the focus on it
or press <Enter>. Select the desired directory using the cursor keys (4, >, v,
<. The right-hand window automatically shows the contents of the directory.

Creating a new program  Press <New> (F2) to create a new program after having selected the directory.
Then press <NCProg> (F3) to open the text editor for an NC program.

Editing a program  To open an existing file, move to the files list by pressing <TAB>. Select the file
using the cursor keys (4, », v, <). To open the file, either press <Open> (F3) or
simply <Enter>. This automatically opens the appropriate editor.
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9.24 Important Operating Screens
Manual Operation Mode

X v 586.154
Y tom -339.613
Z L -370.531

F % mm  2000.00 0%
S0 0 00 50% | G0 GO1 G17 G90 GB4 GB  GBE G48
G40 G43 G445 G711 OWE

Fig.9-10: Manual screen
The screen is opened by selecting the <Hand> key. It features the jog, move
to reference point and handwheel mode functions. To select the functions,

press the corresponding machine keys.

Manual Data Input Mode (MDI)

W CS Command End Paosition Dist. to Go | unit

X ' 586.154 0.000 0.000 mm

Y *._ -339.612 0.000 0.000 i

i *._ -370.5330 0.000 0.000 mm
TOME

MS GB0 GO1 G17 G40 394 G G6Z G468
M1ps0 G40 G43 G4s G71 OVE
G531 G532 G533 G534 G535

Program| Actual ‘

0.o0 0.oa 0%

0.0 50%

51 5 o

Fig.9-11: MDI screen
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Press the <MDI> key to activate the screen. MDI blocks can be entered in the
editor field to the left and processed separately <F3> or continuously <F4>.

Automatic Operation Mode

=
WCS Command End Position Dist. to Go | Unit
b4 i 586.154 586.154 0000 mm
Y i -339.612 -339.613 0000 mm
z i -370.530 -370.530 0000 mm
fusrfuser/TOOL.npg
M10 G4F4 T-Act 0 Edge 0
Program ‘ Actual ‘
E it 0.00 000 o0%
5175 4 0 0.0 50%

Fig.9-12: Automation screen

Press the <Auto> key to switch to automatic mode and activate the screen.
Press <F2> to start the NC program selection. After having selected the desired

program with the cursor keys (

) and <TAB> if necessary, press <Enter> to

activate the program. Provided the program is faultless and power is turned on,
press the <NC Start> key to start processing the program. Press <F3> to edit

the active NC program.
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Managing Tools

Tool =} Continue

e

1% Prepare

Pocket ED Geometry
s|pleel N T cumsan z Radius
110 = =
z| 1|0 70 1N 101.700
zlz |0 30 1N 113.680
O O 105.088

141 186,153
141 105.088
141 144.810
141 149,850

ooaojajajo|no
oomojaoio|n

NN NN NEE

Geatmetry
Insert Edit Remowe Edge Toaolzet Geg. Wear

Fig.9-13:
The tools list shows all tool storage locations and the currently available tools
of the machine. Geometry and wear data is available for no more than two
edges of each tool, and status data is also displayed. The tool data can be
quickly edited in the list. To do this, select the desired field using the cursor keys
and press <Enter> to switch to edit mode. Edit the value and press <Enter> to
apply it. The tool editor which can be opened with <F3> provides an overview
of all tool data for a selected tool.

Tools list — milling example

Tool =} Continue

2003

Tool Data Position
Walue Storage Focket
T Mumber 1
1 1
Offset Count(ED) 1

Tool Status Tool Offsets
Yalue ED1 EDZ
Used Toal{tu) Z Offset 0.000
Life Warning Limittuw) [ ¥ Offget 0.0ac
Tool Locked(TL) | Radius Cffset 0.000
Fixed Place Tool(TPC) [ Ori 0
Tool Life(min) Z Wear 0.000
Remaining 0.000 # Wear 0.000
warning Limit 0.000 Radius Wear 0.000
Tool Life Time

Editor

Cancel

Fig.9-14. Tool edifor - turning example



DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 121/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Operating the IndraMotion MTX micro

The tool editor also allows creating a new tool. To do this, select an empty tool
memory using the cursor keys and open the editor by pressing <F2>. At least
one tool number (T Number) must be assigned.

Diagnostic

<0 C uagnowrm :} Conti Inactive

-

(E401) EMERG

E-STOP BUTTON AT OPERATOR PAMEL PRESSED

RELEASE E-STOP BUTTOMN

Error list

Fig.9-15: Diagnostic messages

The diagnostic screen displays a list of current diagnostic messages. It also
shows the number, time of appearance and the message text for each mes-
sage. The lower area shows the cause and the recovery text for each message
that has been selected with the cursor keys.

The error messages are entered in a logbook which can be opened with <F4>.
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Editing Parameters

All CNC and drive parameters can be edited using the HMI software.

Editing CNC parameters

S| System =} Continue

|

MAIN: Basic NG Configuration

MAIN Parameter ID

i Dr(1) NafCh [ fcHan
Dz MofDr 4

- D3] MintafDriodes 0

- D] MafDriades 4

Nama |Mumber of Channels ‘
Range |D~D |
Unit [[tyte] |
Default  [1 |

|

Aftribute |[QD4DDDDD1][CS]

Search

Fig.9-16: CNC parameter editor
Proceed as follows to edit a CNC parameter:

1.

2.
3.
4

o o

Log in as OEM or Developer user.
Open the <System> operating area.
Press <F2> (Param).

Select the parameter type (e.g., AX for axis parameter) using the machine
keys.

Select the desired parameter using the cursor keys.
Press <Enter> to switch to edit mode.
Restart the system after having made your changes.
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Editing drive parameters

Search
Input Sercas 1D |[5-0-100 | [ Fa-INDRY "~ MPM-18Y06-D5-1-M3P- NN
Walue Mame

z0.000 | WVelocity loop proportional gain

Other Attribute
Ptz 147483647

|
Min [0.000 |
State ok |
Aixis [z |

| Inyalid parameters |

DrivFPar

| J ) ) ) ) ) e

Fig.9-17: Drive parameter editor

Proceed as follows to edit a drive parameter:

Log in as OEM or Developer user.

Open the <System> operating area.

Press <F3> (DrivePar).

Press <TAB> to move to the parameter number input field.

Enter the desired parameter number (e.g., S100 or P12).

If necessary, switch the drive phase to <Phase2> using the machine keys.
Edit the parameter.

Switch the drive phase back to <Phase4>.

© N Ok ODN=
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9.2.6 User Management

The HMI software features a user management which can be used to control
the rights to operation and the rights to edit data. There are 4 user levels:

®  Guest: can select and start NC programs, but is not allowed to edit pro-
grams or parameters.

®  Operator: same as guest, but is additionally allowed to edit programs and
tools.

e  OEM: same as operator, but is additionally allowed to save and backup
data and edit parameters.

o Developer: no restrictions.

Logging inas user To log in as user, open the <Maintain> operating area, press <F2> and select
the user level <F2>, <F3>, or <F4>. When prompted to do so, enter the pass-
word of the user level. It is not necessary to log in as a guest.

Logging out as user  If you wish to return to the guest user, open the <Maintain> operating area and
press <F3>. Restart the control to automatically move to the guest account.

Changing the password  To change a password, log in as user as described above, open the <System>
operating area, select <F9>, and press <F6> to start the change. When promp-
ted to do so, enter the old password and then the new password twice.

ISy On delivery, passwords are not assigned to the operator, OEM and
developer user levels. We strongly recommend that you create the
appropriate passwords.
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10 Data Backup and Serial Commissioning

10.1 Data Backup
10.1.1  General

After the machine has been put into commission, the project data should be
backed up. The data backup can be made both in IndraWorks Engineering and
directly on the machine control panel.

Data backup of individual files  \WWe recommend that you make a data backup with IndraWorks Engineering in
the commissioning phase and if you wish to store individual parts of the project.
In addition to making a complete backup of the project data, you can also store
the drive parameters, the CNC parameters and the PLC program in separate
files and reload them separately as well.

Complete backup  Data backup on the machine control panel is made via the USB port and stores
the complete user data. This is particularly reasonable after commissioning has
been completed and to back up the data at the end customer's. In this case,
the data backup procedure is much easier "Single Button Backup" than with
IndraWorks Engineering.

10.1.2 Data Backup with IndraWorks Engineering

Proceed as follows to back up the project data:
1. Select Project — Archive... from the main menu.

2. Define a name for the archive and, if necessary, a comment and a pass-
word (continue with "Next >>").

3. Select a storage location for the archive by activating the "Store Archive
on File System" checkbox. Deactivate the "Store Archive on FTP Serv-
er" checkbox.

4. 4. In the next step, define the data to be filed to the archive in addition to
the PLC program. This requires that you click on the
"IndraMotion_MTX_micro_c" node in the left-hand window. The following
data can be selected from the right-hand window:

e  Control data — to back up CNC parameters and programs
e Extended data - to back up additional files
®  Drive data — to back up drive parameters

5. Confirm your selection, and the screen will display a summary of the data
to be backed up. Click on "Finish" to start archiving. After archiving has
been completed, the screen will again show a summary.

Iy Chapter 5.2 contains a detailed description of how to restore an
archive.
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hiving Proje

hiving Proje

Archive Properties
Enter a file name [without path] for the target archive and protect the archive
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Indratotion_MTX_micro_c: Control data
Indratdotion_MTx_micro_c: Drive data

Q

[

Firish M
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10.1.3

Making a data backup on the USB

Fig. 10-1:

Data Backup with the HMI Software

Archiving procedure in IndraWorks Engineering

The HMI software offers a convenient tool for making a backup of all user data

of a machine.

stick

Proceed as follows to make the data backup:

1. Insert an USB stick into the port on the VDP80 control panel. After it has
been registered by the system, an appropriate message is displayed.

2. Open the <Maintain> operating area.

3. Press the <F8> (Backup) key.

4. Wait until the "Backup done" message appears, which may take up to 15

minutes.
5. Disconnect the USB stick.

The data is stored to the "/Backup" directory on the USB stick. The data backup
contains all user data: CNC and drive parameters, CNC programs (except for /
cf and /mnt directories), PLC program, zero points and CNC variables, as well

as tool data.
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= Any data backup already filed on the USB stick will be overwritten
without any prompt.

Restoring data from USB stick Proceed as follows to restore data from a USB stick:

1. Insert an USB stick containing the data backup into the port on the VDP80
control panel. After it has been detected by the system, an appropriate
message is displayed.

2. Open the <Maintain> operating area.

3. Press the <F9> (Restore) key.

4. Wait until the "Restore done" message appears, which may take up to 15
minutes.

5. Disconnect the USB stick.

6. Switch the control off and on again. In exceptional cases, it may be re-
quired to switch the control off a second time until all parameters are active
and the control starts without error message.

IS5y The data of the control is completely overwritten during the restore
procedure. Please check beforehand whether there is data that is
still required.

10.1.4  Serial Commissioning

The data backup and restore operations are excellently suited for serial com-
missioning of machines.

After the prototype machine has been commissioned, the data is stored to a
USB stick. This data backup is used to restore the data for all serial machines.
Itis even possible to manage several data backups by copying or renaming the
"/Backup" directory on the USB stick.

ISy At present, IndraWorks Engineering does not allow downloading
the data backup from a USB stick.
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11 Annex
11.1 Wiring Diagrams
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Fig.11-1: Wiring diagram for MTX micro-c with HCQ (4-axis configuration)
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Fig.11-2:

Wiring diagram for MTX micro-c with HCT (3-axis configuration)
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11.2 Parameter Lists
11.2.1  NC Configuration
Parameter Description Milling Turning 1 Spindle Turning 2 Spindles
100100001 :Drive function type 4111 411 4411
100100010 irtual drive 0000 oon noop
100300001 :Phys.axis name C1xYZ C1xZ c1C2x7
100300002 :Channel assignment o111 o1 oo
100300004 Axis motion type 21,11 211 2211
100300005 :Pasitioning logic 1 1 1
100300007 Min. axis shape 10 10 10
100300005 iAxis shape 20 20 20
100300009 :lLagless traveling 1111 111 1111
100300010 Torgue reduction 1.0,1.0,1.0,1.0 1.0,1.0,1.0 1.01.0,1.0
100300011 iProbe edge 1 positive/negative gooo gono goon
100300012 Probe available goon gon ooon
100300013 Probe edge 2 positive/negative gooo gono goon
100300030 (Fixed stop can be activated gooon gono goon
100300031 iTargue limit value at fixed stop 0202020 02020 020,20
100300032 iMaonitoring window for fized stop 01010101 01,0101 01010101
100300050 :Pasitioning logic switchable via NC o o 0
100300055 iMumber of Hirth positions o 1] 0
100300056 (Pasition programeming for Hirth axes 1111 111 1111
100500002 Max. axis velocity 10000 10000 10000
100500003 :Jog velocity slow 18000 2000 2000 2000 180002000 2000 18000 18000, 2000 2000
100500005 Jog velocity fast 36000 5000 5000 5000 36000,5000 5000 :36000 36000 5000 5000
100500006 Jog velocity slow rapid traverse 72000,10000 10000 10000 7200010000 10000 72000 72000,10000,10000
100500030 Traveling to fixed stop; max. axis velocity 0 5000 500.0500.0 0500.0 500.0 0500.0,500.0
101000001 ihdax. axis acceleration 1.01.01.010 1.01.01.0 1.0101.0
101000002 ‘Jog acceleration 050505605 050505 050505
101000012 iAxis acceleration reserve 80808080 8.08030 50802080
101000013 {Axis jerk reserve 50.0,50.0,500,50.0 50.0,50.0,50.0 a0.0,50.0,50.0
101000020 Wlaximum axis jerk 100.0,100.0,100.0 100.0  :100.0 100.0,100.0 100.0,100.0 100.0
101000030 (Traveling to fixed stop: max, axis accel. 01010101 01,0101 010101
102000001 :Axis end position 1 positive 1000 1000 1000
102000002 (Axis end position 1 negative -1000 -1000 -1000
102000003 Axis end position 2 positive 1000 1000 1000
102000004 (Axis end position 2 negative -1000 -1000 -1000
104000005 ; Gear switching type o 1] 0
104000010 iMumber of gear stages 1 1 1
104000011 Minimum speed of gear stage 0 0 ]
104000012 Maximum speed of gear stage 1000 1000 1000
104000031 iMaximurn acceleration of gear stage 100 100 100
104000051 iAcceleration of position contraller 0 0 0
104000055 iMax. jerk in position control (GB3) rad/s® 0.0 0.0 0.0
104000020 {Speed reaches window rpm 2.0 2.0 2020
104000021 :Speed reaches window % 0.0 0.0 0oon
104000041 Spindle override 0 0 0
104000042 Max. spindle override 150 150 150 15
Fig.11-3: NC parameter st
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Parameter iDescription Milling Turmning 1 Spindle (Turning 2 Spindle
105000002 (SERCOS communication active 1111 111 1111
105000004 SERCOS address 1342 134 1234
105000031 (SERCOS transmitting power 1 1 1
105000032 (SERCOS baud rate 16 16 1k
201000100 :Position switch point 1. 64 a 0 0
201000110 {Pasition of position switch point 1. 64 a 0 0
201000120 Monitoring the position switch point 1..64 11 1 1
201000130 iMonitoring the position switch point of rotatof0 o 0
305000003 iMan-modal M-functions (M codes) Boooooopn 0 ]
303000004 iMon-modal M-functions (UP names) TCH, . ) .
309000005 :Cyeles (G-codes) a0 Gat. A0 ,581. 580,581,
309000006 (Cyeles (UP names) <ALS> REX GE01... <ALS> REX G801, i<AllS= REX G301,
309000007 :Cyeles (nurnber of parameters)
701000030 (Axis significance 300123 300,13 3009991 3
701000110 iChannel axis for G965 1 1 1
703000010 :Channel override (feed) a o 0
703000012 iMaximurn channel override 150 150 150
F03000210 Max. path acceleration 10 10 10
F03000220 iMax. path deceleration 10 10 10
703000310 iMinirnum angle for axis jump a 0 0
705000320 :Shape order GB 20 20 20
705000330 iMinimum shape order G§,G9 10 10 10
705000340 (Shape order GY 20 20 20
F05000600 :Thread: controlled spindle programming typei? @ ¢ e e
F0S000610 (Thread: jump velocity mmdmin 1.000.000 1.000.000 1.000.000
705000615 (Thread: acceleration mfs® 0.00 0.00 0.00
705000620 iThread: hrake acceleration mis? 0.00 0.00 .00
705000640 :Thread: enable rapid return i} 1 1
F05000645 Thread: rapid return of axes ] 203 304
705000650 (Thread: rapid return path and direction 0.00,0.00 0.000.00 0.00,0.00
705001310 iAssignment of tool length caorrections 123 123 123
70B000010 :State after startup
706000020 :State after reset G1G17GEI0G716G4GEGEZ (G1G18GI0G7T1595 (G1G18G30G7 1 GAsGEGE2
G1BAGASGTIGADCLN(Coll [ GEGE2GTBAGAY (£ X iG1BAGAT (£ WGISGAOCLN
En2)G1A00VEGEI G536 ) GIOGA0CLNGAIGY G4 GAS G140 OVEGSE3 G115
RODOTRIGAIATROGASL 5G1400WEGS3G15 (3EDTDIANBCRDOTRSNA
OSMDCSMFRADAACORP SED1DIADBCRODOT  TROZOSMDCSIIFFWITIA
ACOSHTOSCLOMIROPLSD IRSOATROZOS(DC (ACHPACOSHT)SCLOMIRD
ROTOPMDGEORMNDOFOC (S(MFFWMAACOP (PLSOROTIPMDOGE0RMND
RD(#Reset: #5ysRes DAX ACOSHTOSCLOMIRI HFOCRD)#Reset:
IPLSOROTOPMDNG [#SysRes: DAK
SORMNDOFOCRDN#R
eset: #3vsHes DAX
706000110 iLook-Ahead: total number of blocks 300 300 300
FO0E000120 :Look-Ahead: maximum block number 10010585 10010585 momsas
708000130 :Look-Ahead: block segmentation in percent (30,5,35 15,15 05351515 305351515
FOB000410 tAutomatic program reselection 1 1 1
FO7000010 iMemary for CPL programs 4096 2048 4096 2048 4096 2048
800500001 :Syntax angle 1 ALPHA, ALPHA, ALPHA,
800500002 {Syntax angle 2 BETA BETA BETA,
904000001 iMumber of channels 1 1 1
8906000001 :Handwheel parameters, number of pulses 1001 1001 1001
Fig. 11-4. NC parametfer list
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11.2.2 PLC CNC Interfaces
Start Addresses
PLC - Start Addresses
Inputs Outputs Marker
Variable Start Byte: Size (Bytes) |Start Byte: Size (Bytes) |Start Byte: Size (Bytes)
Hardware 1/0
Digital 1101 10 12 10 53 -
USE 1/0s 100 32 100 16 -
CHNC Interface
General Interface 1000 4 1000 4 -
Channel Interface 1100 147 1100 14* -
Axes Interface 1200 12 1200 12" -
Spindle Interface 1300 12 1300 12 -
MSD Interface 1400 256 -
Auxiliary Functions
hd-Functions Chi - - - - 4100 37
T-Functions Chi - - - - 4200 4"
H-Functions - - - - 4300 20
S-Functions - - - - 4400 4
Markers SkByte
Lser markers - - - - 0 3072
Systermn markers - - - - 3072 4096
Fig.11-5: PLC start addresses
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I/0O Addresses
MTX micro Inputs & Outputs 1/'0 Module 1 1/0 Module 2
Terminal : Pin :PLC Address :Symbol :Comment Terminal Pin [PLC Address :Symbol :Comment Terminal :Pin :PLC Address :Symbol :Comment
1 :%0x11.0 Q11 0 :x31-1 Mains contactar 1 1%0210 Q21 0 :xF1-1 1 %0310 Q31 0 71
2 a1 Q111 mE1-2 2 P Q21 1 xF1-2 2 a1 Q31 1 w2
3 %0112 Q11 2 kA3 3 [%0OKA2 Q21 2 k713 3 %0312 Q31 2 k73
w1 4 %%0K11.3 Q11 3 -kA1-4 w7 4 190K 3 Q21 3 k714 w71 4 %%0x31.3 Q31 3 k714
5 %0K11.4 Q11 4 xA15 5 [%0K 4 Q21 4 x715 5 %0x31.4 Q31 4 x5
B 1%ax115 Q118 #E16 B 1%Ox 8 Q218 #716 B %OM31.5 Q3158 »71E
7 %OM116 Q11 B kA7 7 1WA R Q21 6 k-7 7 %0316 Q31 B A7
8 %ON117 Q11 7 818 8 %07 Q21 7 3718 8 %0x317 Q31 7 5718
1 1%0Qx10.0 Q10 0 :RE21 1 j%QxA0.0 Q20 0 k721 1 %0300 Q30 0 721
2 Smon Q10 1 ckE2-2 2 1m0 Q20 1 k722 2 %mOa01 Q30 1 k722
3 %02 Q10 2 kA3 3 %02 Q20 2 k723 3 %0302 Q30 2 eF23
W 4 9%0x10.3 Q10 3 xA2-4 <73 4 1%0K0 3 Q20 3 724 w7 4 19%0%30.3 Q30 3 5724
5 %104 Q10 4 kE2-5 5 [%QK0.4 Q20 4 725 5 1%QK30.4 Q30 4 725
B 1%0x10.5 QI0 5 kA6 B 1%0x0s5 Q20 8 k7R B %0x30.5 Q30 5  xF2E
710G Q10 6 kA7 7 1%mOx0E Q20 6 k727 7 w306 Q30 6 eF27
g ewn7 Q10 7 kA28 g 1%ox07 Q20 7 k728 g %oMan7 Qa0 7 k728
1 l13.0 13 0 #A3-1 1 %230 123 0 ®73-1 1 %[433.0 133 0 #73-1
2 %E131 n3_1 #33-2 2 %31 123 1 *73-2 2 %33 1331 X73-2
3 k132 na 2 #83-3 3 j%232 123 2 #73-3 3 %ln332 133 2 #73-3
%3 4 k133 na 3 #83-4 73 4 %233 123 3 #73-4 w73 4 %lk33.3 133 3 #i3-4
5 %134 113 4 #A3-5 5 %234 123 4 H73-5 5 %334 133 4 #73-5
B %135 1n3 s ¥83-6 6 %235 123 5 X736 B %335 133 5 X736
7136 N3 6 #3837 7 1236 123 B W37 7 %ln33 6 133 B ¥37
8 k37 na.z #8338 8 1%kE237 1237 #i38 8. %lk33.7 1337 #i38
1 im0 1z 0 Hod-1 1 1%kean 122 0 H7d-1 1 %320 132 0 H74-1
2 W21 12 1 #A4-2 2 1% 122 1 H7d-2 2 %321 132 1 H74-2
3 k22 nz 2 #84-3 3 P22 122 2 #74-3 3 %lk322 132 2 %74-3
i 4 k123 nz3 ¥g4-4 w74 4 k223 122 3 XA w7 4 k32 3 132 3 XA
5 k124 N2 4 #a4-5 5 %224 122 4 Hid-5 5 %ln32 4 132 4 Hia-5
B %E125 N2 5 #B4-6 B %225 22 5 H7d-B B %325 132 5 H74-B
7 OE12E 12 8 X4-7 7 1226 122 8 w747 7 %l32 6 132 8 w747
8 k27 nzz ¥54-8 g [Wk227 22 7 X748 8 %k327 132 7 X74-8
1 %110 110 #35-1 1 1%0=21.0 121 0 #75-1 1 %310 131 0 #75-1
2 k1 nia #a5-2 2 1%k 211 #i5-2 2 k311 1311 H75-2
3 %112 11 2 #85-3 3 P12 21 2 #75-3 3 %312 131 2 #75-3
a5 4 %113 1.3 *35-4 w75 4 k213 1213 X754 75 4 %313 1313 X754
5 114 11 4 #85-5 5 %0214 121 4 #7556 5 %314 131 4 #75-5
B %k11.5 n1s #35-6 B %215 215 5B B %315 1315 Hi5-B
7O B 111 8 #A5-7 7 216 121 8 W57 7316 131 8 57
8 Wk17 niz *35-8 g [%k217 217 *75-8 8 %317 1317 X758
1 =al10.0 no o #86-1 E-Stop 0.1 1 1%E200 120 0 *76-1 1 %30.0 130 0 #76-1
2 %101 no_1 #86-2 Probe 1 2 1%k 120 1 #7B-2 2 %301 130 1 HiB-2
3 H%E102 "o 2 #86-3 Probe 2 3 P02 120 2 #76-3 3 %302 130 2 #76-3
R 4 %E10.3 1no_3 #86-4 75 4 %203 120 3 #7B-4 TR 4 %303 130 3 H7B-4
5 Hal10.4 no 4 #86-5 5 P04 120 4 *7B-5 5 304 130 4 #7B-5
B _%E105 no.s #86-5 B %208 120 5 X755 B %305 130 5 H7B-B
7otmB106 1o s #a6-7 7 1206 120 5 W57 7 tl30B 130 65 HIB-7
8 k07 no 7 #86-5 g j%R207 120 7 *7B-8 8 %307 130 7 %75-8

Fig.11-6: Inputs and outputs
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BYTE :PLC Address :Symbaol Comment
Sohx4100.0  (Ch1 MODD  iChannel 1 Function MO
SohxA100.1  iCh1 MO01 iChannel 1 Function M1
SohxA100.2  (Ch1 MODZ  iChannel 1 Function M2
= %MEA100.3 iChl MOO3 :iChannel 1 Function k3
= %M¥4100.4  (Ch1 MOD4 Channel 1 Function k4
Soh#A100.5 :Ch1 MOD5S :iChannel 1 Function M5
SohxA100.6  (Ch1 MODE iChannel 1 Function Ma
SehlFA100.7  Ch1 MWOOD?  :iChannel 1 Function W7
SohxA101.0 (Ch1 MODS  iChannel 1 Function M3
SohxA101.1  Ch1 MO0 :iChannel 1 Function M3
SohxA101.2  (Ch1 MO10  iChannel 1 Function M10
= hMEA01.3  iChl MD11  iChannel 1 Function M11
= SM¥4101.4  Ch1 MO12  iChannel 1 Function W12
Sohlxd101.5 :Ch1 WO13  iChannel 1 Function W13
Sohxd101.6  (Ch1 WMO14  iChannel 1 Function h14
Sohlxd101.7  iCh1 WO15  iChannel 1 Function W15
Sohlxd102.0  (Ch1 WMO16  iChannel 1 Function W16
Sohlxd102.1  Ch1 WO17  iChannel 1 Function W17
Sohlad 1022 (Ch1 WMO13  iChannel 1 Function W18
=  %hMEd102.3 iChl MO19 iChannel 1 Function W19
= Sh¥A102.4  Ch1 MO20 Channel 1 Function W20
Sohlad 1025 Chl WMOZ21  iChannel 1 Function W21
Sohad 1026 (Ch1 MOZZ  iChannel 1 Function W22
Sehad 1027 (Ch1 MO23  :iChannel 1 Function W23
Sohx4136.0 Ch1 M2358 iChannel 1 Function M235
Sohxd136.1  (Ch1 M239 iChannel 1 Function M235
Sohdxd136.2  (Ch1 M230  iChannel 1 Function M230
& WhMEA1363  IChl M291  iChannel 1 Function M201
= %M¥4136.4 Ch1 M292 Channel 1 Function M292
Sohlxd136.5  Chl M233 :iChannel 1 Function M293
Sohl#d136.6  (Ch1 M234  iChannel 1 Function M2594
Sohxd136.7  Chl M235 :Channel 1 Function M2395
Sohdx4137.0 (Chl M235 iChannel 1 Function M235
Sohxd137.1  (Chl M297  iChannel 1 Function M297
Sohlxd137.2  (Ch1 M293 iChannel 1 Function M2595
= %MEa137 3 iChl M299 iChannel 1 Function hi299
= %hH4137 4 -
Sohlad 137 .5
Yohdxd137 .6
Sohad 137 .7
Fig.11-7: M-functions
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PLC Address :Symbol Comment Length
Sahfx4200.0 iCh1 Thir Ack Channel 1 T-function acknowledgement i1 Bit

YalviB4204 iCh1_Thr Val Channel 1 T-function value 4 Byte
“ahBA205
Yl B4206
YahB4207
Yahfx4205.0 iCh2 Thir Ack Channel 2 T-function acknowledgement 1 Bit

YahviB4212 iCh2 TMr Val Channel 2 T-function value 4 Byte
“ahBA213
YahB4214
YahB4215
Yahfx4300.0 H1 Ack ‘Anyiliary Hlfunction acknowledgement 1 Bit

%ahB4304 H1 “al Auxiliary H1 function value 4 Byte
“ahB4305
%ahB4306
“ahB4307
SelXA305.0 HZ Ack Auxiliary HZ function acknowledgement  :1 Bit

YaliB4312 H2 “al Auxiliary H2 function value 4 Byte
“MhB4313
YahB54314
“afB4315
YahdX4316.0 H3 Ack ‘Auviliary H3 function acknowledaement 1 Bit

o B4 320 H3 “al Auxiliary H3 function value 4 Buyte
“aMBA321
YahB4T22
“aMB4523
Y4240 Ha Ack Auxiliary H4 function acknowledgement i1 Bit

YehB4328 Ha “al Auxiliary H4 function value 4 Byte
YahB4329
“ahB4330
YahB4331
Yehfx4332.0 HS Ack tAuxiliary HS function acknowledgement i1 Bit

YalviB4336 H5 “al Auxiliary HS function value 4 Byte
“ahB4337
“aMB4335
%ahB4339
Sahfx4400.0 iSpl_Ack Spindle 1 S-code acknowledgement 1 Bit

YahviB4404 iSpl Val Spindle 1 programmed S-Code 4 Byte
“ahB4405
“ahB4405
YahlB4407
Sahfx4405.0 iSp2 Ack Spindle 2 S-code acknowledgement 1 Bit

YalviB4412 iSp2 Val Spindle 2 programmed S-code 4 Byte
“ahB4413
“ahB4414
YahB4415

Fig.11-8: Additional auxiliary functions



DOK-MTXMIC-EASY*******-CO04-EN-P Bosch Rexroth AG 137/141
Rexroth IndraMotion MTX micro Easy setup for Standard Turning and Milling Machines

Service and Support

12 Service and Support

Our service helpdesk at our headquarters in Lohr, Germany and our worldwide
service will assist you with all kinds of enquiries. You can reach us around the
clock - even on weekend and on holidays.

Service Hotline

Helpdesk
Worldwide
Phone +49 (0) 9352 40 50 60 Outwith Germany please con-
Fax +49 (0) 9352 40 49 41 tact our sales/service office in

your area first.

For hotline numbers refer to
E-mail service.svc@boschrexroth.de  the sales office addresses on

the Internet.
http://www.boschrexroth.com
Internet You will also find additional notes regarding service, mainte-
nance (e.g. delivery addresses) and training.
Preparing Information  For quick and efficient help please have the following information ready:
®  Detailed description of the fault and the circumstances

e Information on the type plate of the affected products, especially type co-
des and serial numbers

®  Your phone, fax numbers and e-mail address so we can contact you in
case of questions.


mailto:service.svc@boschrexroth.de
http://www.boschrexroth.com
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Index
A
Activating an external holding brake................... 43
Adjusting the basic setting of the drive............... 92
Axes, spindles .........coooviiiiiiiiiii e 93
Linear axis ......cccvveeverinciiieeie e 92
Rotary axis, spindle .......cccccvvvvviiiiiiinienn. 92
Appropriate use
Areas of application ...........ccccceeiiiiiieeennen. 9
INtroduction ..........oovvviiiiiiiiii e 9
Appropriate Use
Areas of USe ..o 9
Auxiliary functions..............eevviiiiiiiiiiiiiiiiinnns 62, 136
Auxiliary function groups .........ccccceeeeeeeieeennnn. 67
Auxiliary function types ..........cccccvvvvvviinennnee. 62
Output and acknowledgement behavior ....... 64
Programming ..........coovvviiiiiiiieieeeeeeeeeeeeeeee, 65
Special functions .............eevveiiveiiiiiiieiiieiieeeens 68
B
Basic configuration............ccccciiiiiiiiiii e 81
Assigning the axes to the drives .................. 83
C
Commissioning the drives............cccccceeeiiiiiieenn. 89
Basic setting .......cccvviiiiii 92
Displaying the drives ...........cccoociiiiieeniiinnns 89
INIHIANIZING «eeeeeeeiii e 90
OptimiziNg .....oooiiiieeeeee e 94
Connecting an optional encoder (X8)................. 41
Connecting standard asynchronous motors....... 40
Connecting the MAD spindle motors.................. 39
Connecting the servo motors............cccvvvvvvvennnne. 42
Control voltage supply, 24 V .......cooooviiiiiiiineeen. 36
D
Data backup........ceeeieiiiiiiieieciie e 125
Complete backup .......cccvvveeeiiiiiiiiniiiee, 125
HMI software ... 126
Individual files ..o 125
INAraWorks .......cooooiiiiiieeeeee e 125
Diagnostics (machine status display).................. 70
Importing the message file .........ccccccccoeeois 74
Managing the message texts .......cc............. 72
Message classification ..o 70
MSD message display ..........ccoevvvviiiiieeeennn. 70
Programming the messages ...........cccccee. 72
Displaying the drives............ccceveiiiiiiiiiiieeeeee 89
Downloading the CNC configuration data........... 57
Downloading the PLC system program.............. 59
Drive SYStem.......cooiiiiiiiiii e 11
E
Electric drive system..........ccccciiiiiiiiis 11

Index
E
Errors in communication with the MTX micro..... 56
E-stop and power contactor processing.............. 38
External reSistor.............eeiiviiiiiii 35
G
Grounding......ccooeeeeiiee e 34
H
Hardware. ..., 23

24-V control voltage supply ......cccccceeveninnnnee. 36

Activating an external holding brake ............ 43

Connecting an Optional Encoder (X8) ......... 41

Connecting standard asynchronous motors . 40

Connecting the MAD spindle motors ............ 39

Connecting the servo motors .........ccccccee..... 42

E-stop and power contactor processing ....... 38

External resistor ...........ccceeeeiiiiiniiii 35

Grounding coNCept .......cccccccuvuernnniniiiniiirnnnens 34

HCTO2/HCQO2 ... 23

1Y/ [0] (o] = N 26

Network types ......ccevvveeiiiiiiiiiiiiieeeeeeeeeee 32

Power connection .............ccccccciiiiiiieieneeenn. 31

Selecting and connecting ...........ccoeeiiiinnnnee. 31
HCTO2/HCQO2........eeieieeeeie e 23
HMI control panels...........cccccvvviieiiiiiiiii 29

VDP80.1FAN-C1-NN-EN for turning ma-

ChINES ... 30

VDP80.1FBN-C1-NN-EN for milling ma-

ChINES ..o 29
HMI control panels VDPS80.............ccceevvvvvvnnnnnnn. 109
HMI software..........ccoovovieiiiiiiiii e 114

Automatic operation mode ............ccceeeeee. 119

Basic function ...........ccoooeiiiiiii 115

Diagnostic .....oooviiiiiieieeeeee e 121

Editing parameters ...........cccccoiiiiiiin. 122

File management ............ccccviiiiiiiiinnn. 116

Managing tools ...........cccccoviiiiiiiiiiiiiiee, 120

Manual data input mode (MDI) .................. 118

Manual operation mode ................cceevunneeees 118

Operating SCreens ........cccceeevvevvieeeeeeeeenne 118

Text editor ... 115

User interface layout ...............evvvviceennnnnn. 114
I
I/O addresses........oocvveiiiiieriieieieee e 134
Inappropriate USe..........cooviiiiieiiieiiiiiiiiieee e 10

Consequences, disclaimer of liability ............. 9
Initializing the drive parameters...............cccvuueeee 90

Loading the basic parameters ..................... 90
Installing IndraWorks Engineering...................... 47

Creating a new project ..........cccoevviiiiiiiinnnee. 50

Downloading the CNC configuration data .... 57
Hardware requirements ..............cccceeeveveeenns 47
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Index

I

...Installing IndraWorks Engineering
Setting communication parameters .............. 52
Software requirements ..........ccccevvvvvvvviiininnnns 47

M

MAD spindle MOtOrs.........ccueeeeeiiiiiiieeee e 27

M-functions..........coooe i 135

Motors
Connecting cables ..., 28
MAD ... 27
QSK e 26

N

NC configuration / parameter editor.................... 76
Basic layout ..........ccoovviiiiiiiii e, 77
Help oo 80
Parameter groups .........coeevevvieeeieeeiiieeeeeeeenn, 78
Quick editor .........ooocveiiie e 79

NC parameterization............cccccceeeiiiiiiiiiieneennne 75
Basic configuration ...........ccccoiiiiiiiiinnnn. 81

NC Parameterization
NC configuration / parameter editor ............. 76

NEetWOrk types. .......ceevviiiiiiiiiiiiie e 32
TN-C network ......ooooiiiie 32
TN-S Network ......oeeevveeeeiiiie e 32

0]

Operating the IndraMotion MTX micro.............. 109
HMI control panels VDP80 ......................... 109
HMI software ..........cccooveiiiiiic e, 114

Optimizing the drive parameters...........ccccccouue. 94
Determining the Kp and Tn parameters ....... 98
Determining the maximum axis jerk value . 107
Optimizing the position control loop ........... 103
Optimizing the velocity control loop .............. 95
Recording the jump response of the veloc-

IEY OOP v 100
Setting the acceleration feedforward .......... 105
Setting the Kv parameter .......................... 104

P

Parameter lists.............coccoiiiii 131

PELV ..o 16

PLC start addresses..............cccoocveiiiiiiiininnne 133

PLC startup........cccoooiiiiiiccee e 59
Auxiliary functions ............ooccii, 62

P
...PLC startup
Diagnostics (machine status display) ........... 70
Downloading .......coovvvevviieeiiieiiee e 59
SHUCIUIE oo 60
PLC system program, structure............cc............ 60
prMAIN main program ..........cccccceeevinivneeennnn. 61
Power connection..........cccooeeeiiiiiiiiieee 31
Protective extra-low voltage............ccoccvveeeeeennn. 16
Q
QSK SEervo motors.........ccceeeeevveeeeeeniiieeee e 26
S
Safety instructions for electric drives and con-
OIS, ., 11
Serial commissioNINgG...........uuuvvveiiiiiiieiiiiiiiinin, 127
Setting communication parameters.................... 52
Communication errors with the MTX micro .. 56
Communication test .........cccceeeeviiiiiieriiiiiennes 55
Setting the IP address of the MTX micro in
the IndraWorks project ..........ccccceeiiiiiiinnnee. 52
Setting the IP address of the PC .................. 54

Setting the IP address on the MTX micro .... 52
Setting the IP address of the MTX micro in the

IndraWorks project..........ccccouvveiiieiieiiieiiiiiiieneeenn. 52
Setting the IP address of the PC.............cc.eeee.. 54
Setting the IP address on the MTX micro........... 52
Software installation.............cccccovieiiiiiiiiniieees 47
Support
see Service Hotline .........cccccccooiiiiiiiiinnnn, 137
System OVErvieW. .........coovuveiiiiiiiiiiieee e 5
Performance ........ccccccevveeee i 6
T
Testing the communication............cccccccovviiinnnee. 55
\'

VDP80.1FAN-C1-NN-EN for turning machines. . 30
VDP80.1FBN-C1-NN-EN for milling machines... 29

W

Wiring diagrams...........ccccoeiii 129
Wiring diagram for MTX micro-c with HCQ
(4-axis configuration) ............cccccccnvririennnnn. 129
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(3-axis configuration) ...........ccccceciniiiiiinnnenn. 130
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