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Section 1 - Introduction

The purpose of this manual is to assist users in the integration, operation and
maintenance of the M-Ax controller. This manual is designed to cover most system
configurations. If you need additional information specific to your system please contact
your representative or a Mold-Masters office whose location can be found in the “Global
Support” section.

1.1 Intended Use

The M-Ax controller is a servo drive controller, which is designed to be safe during normal
operation. Any other uses would fall outside the engineered intent of this machine and
may result in safety hazards. Use of this unit outside of its intended scope will void any
and all warranties.

This manual is written to be used by skilled persons who are familiar with hot runner
controllers and their terminology. Operators should be familiar with plastic injection
molding machines and the controls of such equipment. Maintenance persons should have
sufficient understanding of electrical safety to appreciate the dangers of 3-phase supplies.
They should know how to take appropriate measures to avoid any danger from electrical
supplies.

1.2 Release Details

Table 1-1 Release Details
Document Number Release Date Version
UM--M-Ax--ENG--00--03 | September 2022 03
UM--M-Ax--ENG--03-1 August 2023 03-1
UM--M-Ax--ENG--03-2 May 2024 03-2

1.3 Warranty

For current warranty information please refer to the documents available on the website
www.moldmasters.com/support/warranty or contact your Mold-Masters representative.

1.4 Return Policy

Please do not return any parts to Mold-Masters without a pre-authorization and a return
authorization number supplied by Mold-Masters.

Our policy is one of continuous improvement, and Mold-Masters reserves the right to alter
product specifications at any time without giving notice.

1.5 Movement or Resale of Mold-Masters Products or
Systems

This documentation is intended for use in the country of destination for which the product
or system was purchased.

Mold-Masters takes no responsibility for documentation of products or systems if they
are relocated or resold outside the intended country of destination, as stated on the
accompanying invoice and/or wayhbill.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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1.6 Copyright
© 2024 Mold-Masters (2007) Limited. All Rights Reserved. Mold-Masters®and the Mold-

Masters logo are trademarks of Mold-Masters.

1.7 Units of Measure and Conversion Factors

NOTE

The dimensions given in this manual are from original manufacturing drawings.

All values in this manual are in S.I. units or subdivisions of these units. Imperial units are
given in parenthesis immediately after the S.I. units.

Table 1-2 Units of Measure and Conversion Factors
Abbreviation Unit Conversion Value
bar Bar 14.5 psi
in. Inch 25.4 mm
kg Kilogram 2.2051b
kPa Kilopascal 0.145 psi
gal Gallon 3.785 |
Ib Pound 0.4536 kg
Ibf Pound force 4448 N
Ibf.in. Pound force inch 0.113 Nm
I Litre 0.264 gallon
min Minute
mm Millimeter 0.03937 in.
mQ Milli Ohm
N Newton 0.2248 Ibf
Nm Newton Meter 8.851 Ibf.in.
psi Pound per square inch 0.069 bar
psi Pound per square inch 6.895 kPa
rom Revolutions per minute
s Second
‘ Degree
C Degree Celsius 0.556 ('F -32)
°F Degree Fahrenheit 1.8°C +32

M-Ax Controller User Manual
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Section 2 - Global Support

2.1 Corporate Offices

GLOBAL HEADQUARTERS
CANADA

Mold-Masters (2007) Limited
233 Armstrong Avenue
Georgetown, Ontario

Canada L7G 4X5

tel: +1 905 877 0185

fax: +1 905 877 6979
canada@moldmasters.com

SOUTH AMERICAN
HEADQUARTERS
BRAZIL

Mold-Masters do Brasil Ltda.
R. James Clerk Maxwel,

280 — Techno Park, Campinas
Séo Paulo, Brazil, 13069-380
tel: +55 19 3518 4040
brazil@moldmasters.com

UNITED KINGDOM & IRELAND
Mold-Masters (UK) Ltd Netherwood
Road

Rotherwas Ind. Est.

Hereford, HR2 6JU

United Kingdom

tel: +44 1432265768

fax: +44 1432263782
uk@moldmasters.com

AUSTRIA / EAST &
SOUTHEAST EUROPE
Mold-Masters Handelsges.m.b.H.
Pyhrnstrasse 16

A-4553 Schlierbach

Austria

tel: +43 7582 51877

fax: +43 7582 51877 18
austria@moldmasters.com

ITALY

Mold-Masters Italia

Via Germania, 23
35010 Vigonza (PD)
Italy

tel: +39 049/5019955
fax: +39 049/5019951
italy@moldmasters.com

EUROPEAN
HEADQUARTERS
GERMANY /
SWITZERLAND
Mold-Masters Europa GmbH
Neumattring 1

76532 Baden-Baden, Germany
tel: +49 7221 50990

fax: +49 7221 53093
germany@moldmasters.com

INDIAN HEADQUARTERS
INDIA

Milacron India PVT Ltd. (Mold-
Masters Div.)

3B,Gandhiji Salai,
Nallampalayam, Rathinapuri
Post, Coimbatore T.N. 641027
tel: +91 422 423 4888

fax: +91 422 423 4800
india@moldmasters.com

USA

Mold-Masters Injectioneering
LLC, 29111 Stephenson
Highway, Madison Heights, Ml
48071, USA

tel: +1 800 450 2270 (USA
only) tel: +1 (248)544-5710
fax: +1 (248)544-5712
usa@moldmasters.com

CZECH REPUBLIC
Mold-Masters Europa GmbH
Hamerska 698

75654 Zubri

Czech Republic

tel: +420 571619 017

fax: +420 571 619018
czech@moldmasters.com

KOREA

Mold-Masters Korea Ltd. E
dong, 2nd floor, 2625-6,
Jeongwang-dong, Siheung
City, Gyeonggi-do, 15117,
South Korea

tel: +82-31-431-4756
korea@moldmasters.com

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.

ASIAN HEADQUARTERS
CHINA/HONG KONG/TAIWAN
Mold-Masters (KunShan) Co, Ltd
Zhao Tian Rd

Lu Jia Town, KunShan City

Jiang Su Province

People’s Republic of China

tel: +86 512 86162882

fax: +86 512-86162883
china@moldmasters.com

JAPAN

Mold-Masters KK.

1-4-17 Kurikidai, Asaoku Kawasaki,
Kanagawa

Japan, 215-0032

tel: +81 44 986 2101

fax: +81 44 986 3145
japan@moldmasters.com

FRANCE

Mold-Masters France

Z| la Mariniére,

2 Rue Bernard Palissy
91070 Bondoufle, France
tel: +33 (0) 1 78 0540 20
fax: +33 (0) 1 78 0540 30
france@moldmasters.com

MEXICO

Milacron Mexico Plastics Services
S.A.de C.V.

Circuito El Marques norte #55
Parque Industrial El Marques

El Marques, Queretaro C.P. 76246
Mexico

tel: +52 442 713 5661 (sales)

tel: +52 442 713 5664 (service)
mexico@moldmasters.com

M-Ax Controller User Manual



2=
Mold o,’;‘-_
Masters'

GLOBAL SUPPORT

Corporate Offices - continued

SINGAPORE*

Mold-Masters Singapore PTE. Ltd.
No 48 Toh Guan Road East
#06-140 Enterprise Hub
Singapore 608586

Republic of Singapore

tel: +65 6261 7793

fax: +65 6261 8378
singapore@moldmasters.com
*Coverage includes Southeast
Asia, Australia, and New Zealand

SPAIN

Mold-Masters Europa GmbH
C/ Tecnologia, 17

Edificio Canada PL. 0 Office A2
08840 — Viladecans

Barcelona

tel: +34 93 57541 29

e: spain@moldmasters.com

2.2 International Representatives

Argentina

Sollwert S.R.L.

La Pampa 2849 2/ B C1428EAY
Buenos Aires Argentina

tel: +54 11 4786 5978

fax: +54 11 4786 5978 Ext. 35
sollwert@fibertel.com.ar

Denmark*

Englmayer A/S

Dam Holme 14-16

DK — 3660 Stenloese Denmark
tel: +45 46 733847

fax: +45 46 733859
support@englmayer.dk
*Coverage includes Norway and
Sweden

Portugal

Gecim LDA

Rua Fonte Dos Ingleses, No 2
Engenho 2430-130 Marinha
Grande Portugal

tel: +351 244 575600

fax: +351 244 575601
gecim@gecim.pt

South Africa

Plastic & Chemical Trading
(P&CT) 23 Orange Road
Johannesburg 2192

tel: +27 (0)11 483 3015
sales@plastrading.com

M-Ax Controller User Manual

Belarus

HP Promcomplect Sharangovicha
13

220018 Minsk

tel: +375 29 683-48-99

fax: +375 17 397-05-65
e:info@mold.by

Finland**

ScalarlLtd.

Tehtaankatu 13

11710 Riihimaki

Finland

tel: +358 40 628 0359
info@scalar.fi

**Coverage includes Estonia

Slovenia

RDP ICTAtehnologijed.o.o0.
Zolgarjeva ulica 2

2310 Slovenska Bistrica Slovenija
+386 59969 117

info@picta.si

Ukraine

Company Park LLC Gaydamatska
str., 3, office 116 Kemenskoe City
Dnipropetrovsk Region 51935,
Ukraine

tel: +38 (038) 277-82-82
moldmasters@parkgroup.com.ua

2-2

TURKEY

Mold-Masters Europa GmbH
Merkezi Almanya Turkiye
istanbul Subesi

Alanaldi Caddesi Bahgelerarasi
Sokak No: 31/1

34736 Igerenkdy-Atasehir
Istanbul, Turkey

tel: +90 216 577 32 44

fax: +90 216 577 3245
turkey@moldmasters.com

Bulgaria

Mold-Trade OOD

62, Aleksandrovska

St. Ruse City

Bulgaria

tel: +359 82 821 054
fax: +359 82 821 054
contact@mold-trade.com

Israel

ASAF Industries Ltd. 29 Habanai Street PO Box
5598 Holon 58154 Israel

tel: +972 35581290

fax: +972 35581293

sales@asaf.com

Romania

Tehnic Mold Trade SRL

Str. W. A Mozart nr. 17 Sect. 2 020251
Bucharesti, Romania

tel: +4 021230 60 51

fax : +4 021 231 05 86
contact@matritehightech.ro

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Section 3 - Safety

3.1 Introduction

Please be aware that the safety information provided by Mold-Masters does not absolve
the integrator and employer from understanding and following international and local
standards for safety of machinery. It is the responsibility of the end integrator to integrate
the final system, provide necessary e-stop connections, safety interlocks and guarding, to
select the appropriate electrical cable for the region of use and to ensure compliance with
all relevant standards.

It is the responsibility of the employer to:

* Properly train and instruct its personnel in the safe operation of equipment, including
the use of all the safety devices.

* Provide its personnel with all necessary protective clothing, including such items as a
face shield and heat resistant gloves.

* Ensure the original and continuing competence of personnel caring for, setting up,
inspecting and maintaining injection molding equipment.

» Establish and follow a program of periodic and regular inspections of injection molding
equipment to ensure it is in safe operating condition and proper adjustment.

* Ensure that no modifications, repairs or rebuild of portions are made to the equipment
that reduces the level of safety existing at time of manufacture or remanufacture.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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3.2 Safety Hazards

WARNING
A Also refer to all machine manuals and local regulations and codes for safety information.

The following safety hazards are most commonly associated with injection molding
equipment. See European Standard EN201 or American Standard ANSI/SPI B151.1.

Refer to the illustration of hazard areas below when reading the Safety Hazards Table 3-1

on page 3-3.
2 10 3 5
| L — /7 | 1. Mold area
== [~ | 2. Clamping mechanism area
':ti 0 : :I:' 3. Area of movement of
core and ejector drive
D:[[ = mechanisms outside areas
i 1and 2
':L‘__i | / : | _D:' | 4. Machine nozzle area
Top view with guards removed 5. Plasticating and / or
injection unit area
9 1 6. Feed opening area
2
4 7. Area of the heater bands
| of the plasticizing and / or
injection cylinders
8. Parts discharge area
9. Hoses
10. Area inside the guards and

Front view with guards removed

outside the mold area

Figure 3-1 Injection molding machine hazard areas

M-Ax Controller User Manual
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Table 3-1 Safety Hazards

Hazard Area Potential Hazards

Mold Area Mechanical Hazards

Area between the Crushing and/or shearing and / or impact hazards caused by:
platens. * Movement of the platen

*  Movements of the injection barrel(s) into the mold area

* Movements of cores and ejectors and their drive mechanisms
« Tie bar motion

Thermal Hazards

Burns and / or scalds due to operating temperature of:

The mold heating elements

Plasticized material released from / through the mold.

Clamping Mechanical Hazards

Mechanism Area Crushing and / or shearing and / or impact hazards caused by:
*  Movement of the platen

*  Movement of the drive mechanism of the platen

* Movement of the core and ejector drive mechanism

Movement of Mechanical Hazards

Drive Mechanisms Mechanical hazards of crushing, shearing and / or impact caused by the

Outside the Mold movements of:

Area and Outside *  Core and ejector drive mechanisms

the Clamping

Mechanism Area

Nozzle Area Mechanical Hazards

The nozzle area is Crushing, shearing hazards, and / or impact hazards caused by:

the area between the |+ Forward movement of the plasticizing and / or injection unit including

barrel and the sprue nozzle

bushing. *  Movements of parts of-the power operated nozzle shutoff and their
drives

*  Over pressurization in the nozzle

Thermal Hazards

Burns and or scalds due to operating temperature of:
* The nozzle

* Plasticized material discharging from the nozzle

Plasticizing and / or | Mechanical Hazards
Injection Unit Area Crushing, shearing and / or drawn-into hazards caused by:
Area from the adapter [+  Unintentional gravity movements e.g. for machines with plasticizing

/ barrel head / end cap and / or injection unit positioned above the mold area

to the extruder motor |+  The movements of the screw and / or the injection plunger in the
above the sled cylinder accessible through the feed opening

including the carriage |+ Movement of the carriage unit

cylinders. Thermal Hazards

Burns and or scalds due to operating temperature of:

*  The plasticizing and / or injection unit

* The heating elements e.g. heater bands

*  The plasticized material and / or vapors discharging from the vent
opening, feed throat or hopper

Mechanical and / or Thermal Hazard

Hazards due to reduction in mechanical strength of the plasticizing and / or

injection cylinder due to overheating

Feed Opening Pinching and crushing between injection screw movement and housing

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Table 3-1 Safety Hazards

Hazard Area

Potential Hazards

Area of the Heater
Bands of the
Plasticizing and / or
Injection Cylinders

Burns and / or scalds due to operating temperature of:

» The plasticizing and / or injection unit

* The heating elements e.g. heater bands

»  The plasticized material and / or vapors discharging from the vent
opening, feed throat or hopper

Parts Discharge Area

Mechanical Hazards

Accessible Through the Discharge Area

Crushing, shearing and / or impact hazards caused by:
»  Closing movement of the platen

* Movements of cores and ejectors and their drive mechanisms
Thermal Hazards

Accessible Through the Discharge Area

Burns and / or scalds due to operating temperature of:

* The mold

* Heating elements of the mold

» Plasticized material released from/through the mold

Hoses

*  Whipping action caused by hose assembly failure
* Possible release of fluid under pressure that can cause injury
+ Thermal hazards associated with hot fluid

Area Inside the
Guards and Outside
the Mold Area

Crushing and / or shearing and / or impact hazards caused by:
*  Movement of the platen

* Movement of the drive mechanism of the platen

*  Movement of the core and ejector drive mechanism

»  Clamp opening movement

Electrical Hazards

» Electrical or electromagnetic disturbance generated by the motor
control unit

» Electrical or electromagnetic disturbance that can cause failures in the
machine control systems and adjacent machine controls

» Electrical or electromagnetic disturbance generated by the motor
control unit

Hydraulic
Accumulators

High pressure discharge

Power Operated
Gate

Crush or impact hazards caused by the movement of the power operated
gates

Vapors and Gases

Certain processing conditions and / or resins can cause hazardous fumes
or vapors

M-Ax Controller User Manual
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3.3 Operational Hazards

>
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WARNINGS

Refer to all machine manuals and local regulations and codes for safety information.

The equipment supplied is subjected to high injection pressures and high
temperatures. Ensure that extreme caution is observed in the operation and
maintenance of the injection molding machines.

Only fully trained personnel should operate or maintain equipment.

Do not operate the equipment with unconfined long hair, loose clothing or jewelry,
including name badges, neckties, etc. These may get caught in the equipment and
can cause death or serious injury.

Never disable or bypass a safety device.

Ensure that the protective guards are placed around the nozzle to prevent the
material from splashing or drooling.

A burn hazard exists from material during routine purging. Wear heat-resistant
personal protective equipment (PPE) to prevent burns from contact with hot surfaces
or splatter of hot material and gases.

Material purged from machine may be extremely hot. Ensure protective guards are
in place around the nozzle to prevent material from splashing. Use proper personal
protective equipment.

All operators should wear personal protective equipment, such as face shields and
use heat resistant gloves when working around the feed inlet, purging the machine or
cleaning the gates of the mold.

Remove purged material from the machine immediately.

Decomposing or burning material could result in noxious gases being emitted from the
purged material, feed inlet or mold.

Ensure proper ventilation and exhaust systems are in place to help prevent inhalation
of harmful gases and vapors.

Consult manufacturer’s Material Safety Data Sheets (MSDS).

Hoses fitted to the mold will contain high or low temperature fluids or air under
high pressure. The operator must shut down and lockout these systems as well
as relieving any pressure before performing any work with these hoses. Regularly
inspect and replace all flexible hoses and restraints.

Water and / or hydraulics on the mold may be in close proximity to electrical
connections and equipment. Water leakage may cause an electrical short circuit.
Hydraulic fluid leakage may cause a fire hazard. Always keep water and / or hydraulic
hoses and fittings in good condition to avoid leaks.

Never perform any work on the mold machine unless the hydraulic pump has been
stopped.

Check frequently for possible oil leaks / water leaks. Stop the machine and make
repairs.

M-Ax Controller User Manual
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WARNING

Make sure that the cables are connected to the correct motors. Cables and motors
are clearly labeled. Reversing the cables can result in unexpected and uncontrolled
motion causing a safety risk or damage to the machine.

A crushing hazard exists between the nozzle and mold melt inlet during carriage
forward motion.

A possible shearing hazard exists between the edge of the injection guard and the
injection housing during injection.

The open feed port could present a hazard to a finger or a hand inserted during
operation of the machine.

The electric servo motors could overheat presenting a hot surface which could cause
burns to someone touching it.

The barrel, barrel head, nozzle, heater bands and mold components are hot surfaces
which could result in burns.

Keep flammable liquids or dust away from the hot surfaces as they could ignite.

Follow good housekeeping procedures and keep floors clean to prevent slips, trips
and falls due to spilled material on the work floor.

Apply engineering controls or hearing conservation programs as necessary to control
noise.

When doing any work on the machine that requires moving and lifting the machine,
ensure that lifting equipment (eyebolts, fork lift truck, cranes, etc.) will have sufficient
capacity to handle mold, auxiliary injection unit or Hot Runner weight.

Connect all lifting devices and support the machine using a crane of adequate
capacity before commencing work. Failure to support the machine can result in severe
injury or death.

Mold cable from the controller to the mold must be removed before servicing the mold.

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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3.4 General Safety Symbols

Table 3-2 Typical Safety Symbols

General Description

General — Warning

Indicates an immediate or potentially hazardous situation, which if not
avoided, could result in a serious injury or death, and / or damage to
equipment.

©
&

Warning — Barrel Cover Grounding Strap

Lockout / tagout procedures must be followed before removing the barrel
cover. Barrel cover can become energized upon removal of grounding
straps and contact can result in death or serious injury. Grounding straps
must be reconnected before reconnecting power to machine.

Warning - Crushing and / or Impact Points
Contact with moving parts can cause serious crushing injury. Always keep
guards in place.

Warning — Crush Hazard Closing Mold

>R B PE

Warning — Hazardous Voltage

Contact with hazardous voltages will cause death or serious injury. Turn
off power and review electrical schematics before servicing equipment.
May contain more than one live circuit. Test all circuits before handling to
make sure circuits have been de-energized.

\
14

Warning — High Pressure
Overheated fluids may cause severe burns. Discharge pressure before
disconnecting water lines.

(B

Warning — High Pressure Accumulator

Sudden release of high pressure gas or oil can cause death or serious
injury. Discharge all gas and hydraulic pressure before disconnecting or
disassembling accumulator.

Warning — Hot Surfaces
Contact with exposed hot surfaces will cause serious burn injury. Wear
protective gloves when working near these areas.

Mandatory — Lockout / Tagout

Ensure that all energies are properly locked out, and remain locked out
until the service work is completed. Servicing equipment without disabling
all internal and external power sources can cause death or serious injury.
De-energize all internal and external power sources (electrical, hydraulic,
pneumatic, kinetic, potential, and thermal).

Warning —Molten Material Splashing Hazard

Molten material or high pressure gas can cause death or severe burns.
Wear personal protective equipment while servicing the feed throat,
nozzle, mold areas and when purging the injection unit.

Warning — Read Manual Before Operation

Personnel should read and understand all instructions in the manuals
before working on equipment. Only properly trained personnel should
operate the equipment.

> QP> QP P

Warning - Slip, Trip or Fall Hazard
Do not climb on equipment surfaces. Serious slip, trip or fall injuries can
result from personnel climbing on equipment surfaces.

3-7
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Table 3-2 Typical Safety Symbols

General Description

Caution
Failure to follow instructions may damage equipment

Important
Indicates additional information or used as a reminder

3.5 Wiring Check

CAUTION
System Mains Supply Wiring:

» Before connecting the system to a power supply, it is important to check that the
wiring between the system and the power supply has been done correctly.

» Particular attention must be given to the current rating of the power supply. For
example, if a controller is rated at 63A, then the power supply must also be rated at
63A.

» Check that the phases of power supply are wired correctly.
Controller to Mold Wiring:

» For separate power and thermocouple connections, ensure that the power cables are
never connected to the thermocouple connectors and vice-versa.

* For mixed power and thermocouple connections, ensure that the power and
thermocouple connections have not been wired incorrecily.

Communications Interface and Control Sequence:

» ltis the customer’s responsibility to verify functionality of any custom machine
interface at safe speeds, prior to operating equipment in the production environment
at full speed in automatic mode.

» ltis the customer’s responsibility to verify all required motion sequences are correct,
prior to operating equipment in the production environment at full speed in automatic
mode.

» Switching the machinery into Auto mode without having verified the control interlocks
and motion sequence are correct, may cause damage to machinery and / or
equipment.

Failure to do wiring or connections properly will result in equipment failure.

The use of Mold-Masters standard connections can help to eliminate the potential for
wiring errors.

Mold-Masters Ltd. cannot be responsible for damage caused by customer wiring and / or
connection errors.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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3.6 Lockout Safety
WARNING

DO NOT enter the cabinet without first ISOLATING the supplies.

Voltage and amperage cables are connected to the controller and the mold. Electric
power must be shut off and lockout / tagout procedures followed prior to installing or
removing any cables.

Use lockout / tagout to prevent operation during maintenance.

All maintenance should be performed by properly trained personnel based on local
laws and regulation. Electrical products may not be grounded when removed from the
assembled or normal operating condition.

Ensure proper grounding of all electrical components before performing any
maintenance to avoid potential risk of electrical shock.

Often power sources are inadvertently turned on or valves are opened mistakenly before
maintenance work is completed, resulting in serious injuries and fatalities. Therefore, it is
important to ensure that all energies are properly locked out and that they remain locked
out until the work is completed.

If a lockout is not performed, uncontrolled energies could cause:

» Electrocution from contact with live circuits

+ Cuts, bruises, crushing, amputations or death, resulting from entanglement with
belts, chains, conveyors, rollers, shafts, impellers

* Burns from contact with hot parts, materials or equipment such as furnaces

» Fires and explosions

* Chemical exposures from gases or liquids released from pipelines

M-Ax Controller User Manual
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3.6.1 Electrical Lockout
WARNING - READ MANUAL

Refer to all machine manuals and local regulations and codes.

NOTE

In some instances, there may be more than one power source feeding equipment and
steps must be taken to ensure that all sources are effectively locked out.

o3

Employers must provide an effective lockout / tagout program.

1. Shut down machine using normal operational shutdown procedure and controls. This
should be done by, or in consultation with the machine operator.

2. After ensuring that the machinery has been completely shut down, and all controls in the
“off” position, open the main disconnect switch located in the field.

3. Using your own personal padlock, or one assigned by your supervisor, lock the disconnect
switch in the off position. Do not lock only the box. Remove the key and retain. Complete a
lockout tag and affix to the disconnect switch. Each person working on the equipment must
follow this step. The lock of the person doing the work or in charge must be installed first,
remain throughout and be removed last. Test the main disconnect switch and make sure it
cannot be moved to the “on” position.

4. Try to start the machine using the normal operation controls and point of operation
switches to make sure that the power has been disconnected.

5. Other sources of energy that could create a hazard while working on the equipment must
also be de-energized and appropriately “locked-out”. This can include gravity, compressed
air, hydraulics, steam and other pressurized or hazardous liquids and gases. See Table
3-3.

6. When the work is completed, prior to removing the last lock, make sure the operational
controls are in the “off” position so that the main disconnect switching is done under “no
load”. Ensure all blocks, tools and other foreign materials are removed from machine.
Also ensure that all personnel that may be affected are informed that the lock(s) will be
removed.

Remove lock and tag, and close the main disconnect switch if permission has been given.

When the work has not been completed on the first shift, the next operator should install
a personal lock and tag before the first operator removes the original lock and tag. If the
next operator is delayed, a lock and tag could be installed by the next supervisor. Lockout
procedures should indicate how the transfer is to be conducted.

9. Itis important that, for their personal protection, each worker and/or fore person working
in or on a machine places his/her own safety lock on the disconnect switch. Use tags to
spotlight work in progress and give details of work being done. Only when the work is
completed and the work permit signed off, may each worker remove his/her lock. The
last lock to be removed should be that of the person supervising the lockout and this
responsibility should not be delegated.

© Industrial Accident Prevention Association, 2008.
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Table 3-3 Energy Forms, Energy Sources and General Lockout Guidelines

Energy Form

Energy Source

Lockout Guidelines

Electrical Energy

Power transmission lines
Machine power cords
Motors

Solenoids

Capacitors

(stored electrical energy)

Turn off power at machine
first (i.e., at point of operation
switch), and then at the main
disconnect switch for the
machine.

Lock and tag the main
disconnect switch.

Fully discharge all capacitative
systems (e.g., cycle

machine to drain power from
capacitors) according to the
manufacturer’s instructions.

Hydraulic Energy

Hydraulic systems
(e.g., hydraulic presses, rams,
cylinders, hammers)

Shut off, lock (with chains,
built-in lockout devices, or
lockout attachments) and tag
valves.

Bleed off and blank lines as
necessary.

Pneumatic Energy

Pneumatic systems

(e.g.,lines, pressure reservoirs,
accumulators, air surge tanks,
rams, cylinders)

Shut off, lock (with chains,
built-in lockout devices, or
lockout attachments) and tag
valves.

Bleed off excess air.

If pressure cannot be relieved,
block any possible movement
of machinery.

Kinetic Energy
(Energy of a moving
object or materials.
Moving object may be
powered or coasting)

Blades
Flywheels
Materials in supply lines

Stop and block machine parts
(e.g. stop flywheels and ensure
that they do not recycle).
Review entire cycle of
mechanical motion and ensure
that all motions are stopped.
Block material from moving
into area of work.

Blank as required.

Potential Energy
(Stored energy that
an object has the
potential to release
due to its position)

Springs

(e.g., in air brake cylinders)
Actuators

Counterweights

Raised loads

Top or movable part of a press
or lifting device

If possible, lower all
suspended parts and loads to
the lowest (rest) position.
Block parts that might be
moved by gravity.

Release or block spring
energy.

Thermal Energy

Supply lines
Storage tanks and vessels

Shut off, lock (with chains,
built-in lockout devices, or
lockout attachments) and tag
valves.

Bleed off excess liquids or
gases.

Blank lines as necessary.

M-Ax Controller User Manual
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3.7 Ground Connections

Ground connections are located on self clinching studs attached to the metallic panels of
the controller cabinet. See Figure 3-1.

Ground label

Figure 3-1 Ground connection

3.8 Disposal

WARNING

A Mold-Masters declines any responsibility for personal injury or personal damage arising
from reuse of the individual components, if these parts are used other than for the
original and proper intended purpose.

1. Hot runner and system components must be disconnected from the power supply fully
and properly before disposal, including electricity, hydraulics, pneumatics and cooling.

2. Ensure that the system to be disposed of is free from fluids. In the case of hydraulic
needle valve systems, drain the oil from the lines and cylinders and dispose it in an
environmentally responsible manner.

3. The electrical components are to be dismantled, separating them accordingly as
environmentally-friendly waste or disposed as hazardous waste if necessary.

4. Remove the wiring. The electronic components are to be disposed in accordance with
the national electric scrap ordinance.

5. The metal parts are to be returned for metal recycling (waste metal and scrap trade).
The instructions of the corresponding waste disposal company are to be observed in
this case.

Recycling of all possible materials should be at the forefront of the disposal process.

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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3.9 M-Ax Safety Hazards

é WARNING - ELECTRIC SHOCK HAZARD
It is crucial to comply with these warnings to minimize any personal danger.

» Ensure that all energies are properly locked out in the controller and mold machine
before installation of the controller into the system.

» DO NOT enter the cabinet without first ISOLATING the supplies. There are unguarded
terminals inside the cabinet which may have a dangerous potential across them.
Where a three-phase supply is used, this potential may be up to 600VAC.

* Voltage and amperage cables are connected to the controller and the mold. Electric
power must be shut off and lockout / tagout procedures followed prior to installing or
removing any cables.

* Integration should be done by properly trained personnel based on local codes
and regulations. Electrical products may not be grounded when removed from the
assembled or normal operating condition.

» The main power disconnect is a 3-pole breaker, which is located at the rear of the
cabinet. This main power breaker is used to safely disconnect the total load current at
the time of switch on and switch off.

» The main power breaker can be locked using a padlock applied under the lockout /
tagout procedure found in "3.6 Lockout Safety" on page 3-9.

* Use lockout / tagout to prevent operation during maintenance.

» All maintenance should be performed by properly trained personnel based on local
laws and regulation. Electrical products may not be grounded when removed from the
assembled or normal operating condition.

» Ensure proper grounding of all electrical components before performing any
maintenance to avoid potential risk of electrical shock.

3.9.1 Operational Environment

WARNING

A The display console and controller cabinet together are designed for use in the plastic
injection molding industry as with Mold-Masters and third party servo axis control,
commonly used in mold tools. They must not be used in residential, commercial or light
industrial environments. They must not be used in an explosive atmosphere or where
there is a possibility of such an atmosphere.

The controller cabinet and its touchscreen console should be installed in a clean and dry
environment where the ambient conditions do not exceed the limits that follow:

» Temperature +5 to +45°C
* Relative Humidity = 90% (non-condensing)

Do not make changes to the factory settings without the help of

Mold-Masters service personnel. Changes to these settings can result in hazardous out-
of-control or unexpected movement. It can also damage the machine, and it will void the
warranty.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Section 4 - Hardware Overview

4.1 System Overview
This controller is a very flexible multi-servo axis auxiliary controller.
The servo axis can be used to control linear and rotary axis movements.

The input triggers, input confirmation signals and the status outputs can be connected and
used to control and monitor each axis.

You can add axis interlocks and motion conditions to prevent unwanted motions.
This controller includes:

1. Up to six programmable servo axes, with the capability of more.

Quick view help screen.

Axis configuration interface.

Input and output configuration.

o ke

Euromap 67 interface and monitoring.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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4.2 Controller Back

NS oA ODNd =~

Shown with optional bulkhead connectors

M-Ax I/O connection

E67 connection to IMM

E67 connection to robot

Servo power and encoder connection / cables [* = optional bulkhead connectors]
Remote HRC interface

Hot runner heater / thermocouple connections

Main power breaker

Figure 4-2 M-Ax controller back - connections side

M-Ax Controller User Manual
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4.3 Maximum Cable Lengths

Type of Maximum | Note

Cable Length (m)

Motor cables |75 The sum of the length of all motor cables connected to this module
is not permitted to exceed the maximum value.

Encoder 75 The usable cable length depends on the cross section of the

cables power supply wires of the encoder cable.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Section 5 - Software Overview

5.1 Main Screen

L |g 00 e e 000 e |m 000 e |w 000 [¢ 06 m= |g 000 = 10.00 BI040 15:44:
Moldi= !-? 00 e { 00 s |4 00 e (F 00 ¥ 00 = 4 oo ' o oo L # @ 5
Masteie |2 50 we |3 00 |4 o0 wm |4 00 12 00 = 3 oo W v BB 2 MmTester

W At
@ Moid Opemed
Modd Chosed
Bl @ Epcior 1 Back
Ejector 1 Forward
Rejact

E7 Digital Cuputs
W Moid Acea Froe
W Enabie Moid Open
W Enabie Moid Ciose
W Robot Erabled
Enabée Epocior 1 Back

Figure 5-1 Main screen

5.1.1 Header

B |z 000 ma |p 000 mm |m 000 mm = 000 o 000 m= @ 000 mo 10,00 BRI4/20: 15:44:
Mold = !-t 00 wm £ 00 e (4 00 ww < 00 £ 00 < 00 ees o oo = = @ -
Mastsiw |3 pp we |3 00 we [3 0 we |3 00 |4 o0 = 3 oo e v BB & MMTester

Bl @ Salety Gades Ciosed
IR At
@ Mok Opered
Modd Chosed
Bl @ Dt 1 Back
Ejector 1 Formard
Reject

67 Digital Cutputs
Moid Aron Froo
W Enabie Moid Open

@ Enabie Moid Ciose
W Robot Erabled

| @ Erabie Epcior § Back
W Enatee Ejoctor 1 Fonward

Figure 5-2 Header of the Main screen

Table 5-1 Header

Field

Description

™
B
Mold =
Masters

Tap this button to go to the Home screen.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Table 5-1 Header
0.00 mm | Displays M-Ax axis live data: position, velocity, and torque

5 0.0 — A section exists for each M-Ax axis that exists on the machine.
= 00 Nm
£3 0.00/0.00 Displays the current/last cycle time data

Tap this area to show a dialog box that shows enabled systems.
Enabled systems have a green background.
Disabled systems will not run in automatic mode.

B 17082022 @ 11:22:22 Displays the machine’s date and time
The date and time can be set on the HMI configuration page.

& Supervisor Displays the current logged-in user

@ 171082022 @ 11:25:12 Tap anywhere in this area to bring up a login/logout popup window to
¥ B 8@ & swevisor | change profiles or log out.

5.1.2 Navigation Bar

00 we

D00 == |g 000 m= |m O
6w ) s |2 00 mew
0 3 o

E: - £ o00/000 H owouzozd (@) 154452
I wwas ' R & MM Toster

 §
2 0

Bl @ Salety Gates Ciosed
W st
W @ Woid Opered
WMok Closed
4 Bl @ Ejecior 1 Bsck
Epecton 1 Formard

Reject

Step

E&7 Digital Cutputs.
@ Mok Asoa Froe
W Enatée Moid Open
@ Erabie Moid Ciose

@ Rotot Erabked
| @ Eravic Epcuor § Back
@ Eratie Epcsor 1 Formar

1
am
0
0

Figure 5-3 Navigation bar of the Main screen

Table 5-2 Navigation Bar
Button/Panel Description
Tap this button to go to the Home screen.

Tap this button to show the M-Ax navigation dialog box.
M-Ax buttons will only be displayed for axes that exist on the
machine.

Tap this button to go to the Trace page.

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Table 5-2 Navigation Bar

Button/Panel Description

A

Tap this button to go to the Alarm and Alarm history page.

If changes require a power cycle, a message is displayed in the
top right of the navigation panel. If you tap anywhere in this area,

the following Power restart dialog box will be displayed.

Power

Changes Require Restart

e

Press the Restart button to restart the controller.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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5.1.3 Left Panel

g 000 e | £ ooo/o0s B owo4zoxd (@D 154453
50 | o v+ BB & MM Tester

Mold= |5 o
Masters |1

0 mm ey 000 em |
W )
0

E67 Digital Cutputs Swp i Siep
@ 1k Avea Froo

Velocty
@ Enatie bokd Open

000
000

000

FEFEE

Figure 5-4 Left panel of the Main screen

Table 5-3 Left Panel

Description

Tap this button to power the motors.

be displayed. Tap Ok..

When the motors are powered, the LED and the border will turn green.
To turn the power off, tap this button again. A confirmation dialog box will

heats.

When the hot runner heats are turned on, the border turns green.

will turn blue.

green.

Tap this button (Integrated Hot Runner button) to turn on the hot runner

When the hot runner heats are on but below the set temperature, the LED

When the hot runner heats are on and within tolerance, the LED turns

5-4
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Table 5-3 Left Panel
Button Description

When the hot runner heats are on but there is no connection to the hot
runner, the LED turns red.

Tap this button to go to the directory page.

Tap this button to go to the systems overview page.

Tap this button to go to the data page.

Tap this button to go to the last active page.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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5.1.4 Contextual (Right) Panel
The Contextual menu enables page-dependent content navigation.

eo9
M
sog

MAsS

£ ooorose M oavdozs (@) 154482
e BB & MMTester

EST Digital Inputs.
@ ESwp oK
i Satety Gates Closed
W At
m @ Mold Openea
Mioid Closad
Bl @ Ciecior 1 Back
Ejector 1 Foraard

Reject

EST Digital Qutputs

Masid Aren Froe

| ® Eravie Epcior § Back
W Eratse Epocior 1 Forwan

Figure 5-1 Contextual menu of the Main screen

Table 5-4 Contextual Menu

Button Description

The default menu provides a button to access the EM67 page.
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5.1.5 Footer

o £ oporoce M 0w (@ 154483
[] i v BB & MM Tester

M-Axd

e

MAx3

Epecter | Forward
Reject

67 Digital Gutputs

W Mcid Acea Froe

W Enabie Mok Open

@ Enaiie Moid Cose

W Rstot Eratbled
el @ Eristie Efocior { Back

W Eratee Ejocsor 1 Forward

Figure 5-5 Footer of the Main screen

Table 5-5 Footer
Button/Panel Description

Tap this button to request that the machine enter automatic
mode. When the machine enters automatic mode, the border
of the button will turn green.

Tap this button to request that the machine enter manual
mode. When the machine enters manual mode, the border of
the button will turn green.

Tap this button to request that the machine enter setup mode.
When the machine enters setup mode, the border of the
button will turn green.

This alarm panel displays the most recent alarm. If there is an
é\“ active alarm, this panel will turn red with white text.

Tap the acknowledge button to acknowledge all active alarms.
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Table 5-5 Footer

Button/Panel

Description

Tap this button to do a negative jog. Operation depends on
the machine mode:

LED

Off: Axis position is greater than the lowest motion step
position (negative end position)

Blinking green: Axis is active in the negative direction

Solid green: Axis position is within the tolerance of the lowest
motion-step position

Manual Mode

Finds the last negative move motion step that the axis current
position is within and executes it.

This requires the interlocks are OK for motion to execute.

Holding this button will continue to search for the next motion
step and execute them until the axis is at the minimum profile
position.

Setup Mode

Preforms a negative move using the setup velocity and torque
If the stroke is within the profile this moves to the lowest
motion step position

If the stroke is at the lowest motion step position, this moves
to the 0 position

Calibration Mode

Preforms a negative move using the calibration velocity and
torque

Moves until it hits a hard stop, if button is held while against
the end stop, axis will calibrate this as the 0 position

Tap this button to execute a move to home. Operation
depends on the machine mode:

Manual Mode

Finds and executes the first motion step that will move the
axis from its current position to the axis Home position. This
takes into account both motion step direction, and interlocks.

Setup Mode

Preforms a move using the setup velocity and torque directly
from the current position to the home position. This does not
take into account interlocks.

Calibration Mode
Preforms a move using the calibration velocity and torque
directly from the current position to the home position. This

does not take into account interlocks.

M-Ax Controller User Manual
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Table 5-5 Footer

Button/Panel

Description

Tap and hold this button to execute the currently displayed
step. The current step is displayed in the top right corner of
the button.

Manual Mode:
Only executes the step if the interlocks are all OK.

Setup Mode

Executes a move directly to the step end positions using
the setup velocity and torque. This does not account for
interlocks.

Calibration Mode:

Executes a move directly to the step end positions using the
calibration velocity and torque. This does not account for
interlocks.

Tap this button to do a positive jog. Operation depends on the
machine mode.

LED:

Off: Axis position is less than the highest motion-step position
(positive end position)

Blinking green: Axis is active in the positive direction

Solid green: Axis position is within the tolerance of the highest
motion-step position

Manual Mode

Finds the first positive move motion step that the axis current
position is within and executes it.

This requires the interlocks are OK for motion to execute.

Holding this button will continue to search for the next motion
step and executing them until there are no more available
positive move steps.

Setup Mode

Preforms a positive move using the setup velocity and torque
If the stroke is within the profile this moves to the highest
motion step position

If the stroke is at the highest motion step position, this moves
to the maximum position

Calibration Mode

Preforms a positive move using the calibration velocity and
torque

Moves until it hits a hard stop, if button is held while against
the end stop, axis will calibrate this as the maximum position

M-Ax axis index selection

Motion buttons will execute the movement of the currently
displayed M-Ax axis index.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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5.1.6 Home Screen
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Figure 5-6 Home screen
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Table 5-6 Home Screen

Panel

Description

E67 Digital Inputs
E-Stop OK
Safety Gates Closed
IMM in Auto
Mold Opened
Mold Closed
Ejector 1 Back
Ejector 1 Forward
Reject

Displays critical input signals from the EM67

interface

Green LED’s are inputs from the IMM to the

machine

M-Ax Controller User Manual
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Table 5-6 Home Screen

Panel

Description

E67 Digital Outputs
Mold Area Free
Enable Mold Open
Enable Mold Close
Robot Enabled
Enable Ejector 1 Back
Enable Ejector 1 Forwa

rd

Displays critical output signals from the EM67
interface

Red LED'’s are outputs from the machine to the IMM

M-Ax Velocity % Override

((100.0

%)

0-100% multiplicative factor that is applied to all
move velocity set points in manual and automatic
mode.

M-Ax1

Step
Velocity
Position

Torque

0.00
0.00
0.00

mm/s

mm

N-m

00

Only displays axes that currently exist on the
machine

Displays the current motion step, velocity, position
and torque

Visual indicator where the axis is between 0 and the
maximum stroke

The currently selected axis is highlighted.

Tap any of the axes to change the axis selection.
This axis selection is the same as the axis selection
index in the footer.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Figure 5-7 Page directory with the M-Ax button selected
M-Ax buttons will only be displayed for axes that exist on the machine.
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Figure 5-8 Page directory with the Machine button selected

Table 5-7 Machine Buttons

Button Description

Tap the Machine Options button to go to the Machine Options page.
You must be logged in as an administrator to view this page.
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Table 5-7 Machine Buttons

Button Description

Tap the Hot Runner Controller button to go to the Hot Runner Controller
page.

Tap the Hardware I/O button to go to the Hardware 1/O page.

Tap the Custom Digital/Analog I/O button to go to the Custom Digital/
Analog Inputs and Outputs page.

Tap the Machine Axis Information button to go to the Machine Axis
Information page.

Tap the Alarms button to go to the Alarms page. The Alarms history can be
viewed on this page.

Tap the Data button to go to the Data page. Here, you can view the recipe,
fixed, and user data.

Tap the Additional Documents button to go to the Additional Documents
page. This page displays controller schematics and the user manual. If you
are logged in as an admin, you can view the systems diagnostics here.

Tap the Production button to go to the Production page.

Tap the HMI Configuration button to go to the HMI Configuration page.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Table 5-7 Machine Buttons

Button

Description

Tap the User Management button to go to the User Management page.

Tap the Wait Time button to go to the Wait Messages page.

Tap the Schedule button to go to the Schedule page.

Tap the Change Log button to go to the Change Log page.

Tap the Log Book button to go to the Log Book page.

Tap the Machine Information button to go to the Machine Information page.

Tap this button to go to the Free Timers page.

Tap this button to go to the Counters page.

Tap this button to go to the Safety PLC page.

M-Ax Controller User Manual
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Figure 5-9 Page directory with Data button selected

Table 5-8 Data Buttons

Button Description
Tap the Trace button to go to the Trace page.

Tap the Data Logger button to go to the Data Logger page.

Tap the Cycle Information button to go to the Cycle Information page.

Tap the Material button to go to the Material Data page.
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5.3.1 Motion Page
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Figure 5-10 Motion page

Table 5-9 Motion Page

Button/Field

Description

Steps

CHD

Number of motion steps. 2-10

Max Motion Time

Maximum allowed motion time

Only monitored in auto mode

If set time is exceeded, an alarm is generated and the
machine mode switches from auto to manual.

A value of 0 disables this feature

Sige Trigges ¥ Mways On

Start trigger to begin axis motion steps

Only used in auto mode

Press this field to open the conditions dialog box to select
a start trigger.

Position
50.0

Step

" ®

Velocity
0.0

Displays live axis values:
*  Current Step
*  Current Position
*  Current Velocity

30.0

Axis motion start position

Axis must be in this position to allow a switch to auto
mode

Last motion step must return back to this position

M-Ax Controller User Manual
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Table 5-9 Motion Page

Button/Field

Description

=
o

s

Simple display of the motion step
Values:

+  Step Index

*  Motion Direction Graphic

* End Position

*  Velocity Profile Graphic

*  Execute In Manual

* Execute In Auto

*  Function Text

* Conditions Graphic

Active motion steps are indicated by a green highlight
over the step index. Motion steps can be selected; a
selected step is indicated by the edit icon to the right of
the step.

The condition lock background will be displayed in red if
the motion conditions are not met, and green if they are.

Edit button

Tap this button to open the detailed motion-step dialog
box and edit the selected step.

Go-to position button

Press the Go-to position button to move the axis directly
to the selected-step end position.

In manual mode, tap this button to find the shortest path
to the position, following the motion profile steps and
interlocks.

In setup/calibration mode, tap and hold this button to
move the axis directly to the selected-step end position.
This move ignores interlocks. Uses setup/calibration
mode settings

Dynamic monitoring Button

Tap this button to navigate to the Dynamic Montioring
page for the selected step. Torque and velocity monitoring
can be configured for the step.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Table 5-9 Motion Page

Button/Field

Description

Conditions

Start Trigger 01

Conditions panel

New condition button
Tap this button to open a new condition dialog for the
selected motion step.

Edit logic button

Tap the edit logic button to set up the conditions of the
AND/OR evaluation. By default all conditions are ANDed
together.

Tap a condition to open the detailed condition dialog and
edit or delete the selected condition’s data.

Each motion step can have up to 9 individually configured
conditions.

Condition backgrounds display their current state.
Conditions used as motion start triggers will appear
as gray in manual mode as they are only monitored
in automatic mode to start the motion. Condition
backgrounds are displayed in red if the condition is
currently not valid, and green if it is.

Caution: Start triggers OR’ed with an interlock in the logic
dialog could result in the interlock being ignored.

M-Ax Controller User Manual
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Figure 5-11 Motion-detailed-dialog box

Table 5-10 Settings Fields
Field Description
Function Custom name for the motion step. It is displayed on the motion page.

Values: Any string

Position Motion-steps end position
Value: Any number between 0 and the Axis Maximum Position

Interlock check delay [ Value: Any positive number

Only available in auto mode

Adds an additional delay when entering the motion step before the steps
conditions are evaluated

A value of 0 disables this feature.

Max Interlock Wait Value: Any positive number

Time Only available in auto mode

Maximum allowed wait time for the interlock check to start a motion step.
If this time is exceeded it is assumed something has gone wrong, an
alarm is generated and the machine changes to manual mode.

A value of 0 disables this feature.

Motion Start Delay Value: Any positive number

Only available in auto mode

Adds an additional delay before a executing a motion step, but only after
the motion start conditions are met

A value of 0 disables this feature.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Table 5-10 Settings Fields

Field

Description

Max Motion Time

Value: Any positive number

Only available in auto mode

Maximum allowed time for the step to complete its motion. If this time is
exceeded it is assumed something has gone wrong, an alarm is thrown
and the machine drops to manual mode.

A value of 0 disables this feature

Table 5-11 Dialog Buttons

Button

Description

Cancel button
Tap this button to discard changes and close the dialog box.

Save button
Tap this button to save changes to the selected steps Recipe data.

M-Ax Controller User Manual
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Table 5-12 Profile Fields

Field

Description

Position

Value: Any number between the start position and the end position

Defines the transition positions of the motion steps profile. As the axis
moves from its start position to end position, as it passes through the profile
position it will transition the axis velocity and torque to the associated
velocity and torque.

These values can be entered manually or tapping the Position label will pop
up a Yes/No dialog to automatically evenly distribute the positions.

Velocity

Value: Any number between 0 and the Axis Maximum Velocity

Velocity profile for the current step; follows the profile positions.

These values can be entered individually or by tapping the Velocity label to
pop up a numeric input field to enter a value for all three profile steps.

Torque

Value: Any number between 0 and the Axis Maximum Torque

Torque profile for the current step; follows the profile positions.

These values can be entered manually or by tapping the Torque to bring up
a numeric input field to enter a value for all three profile steps.

Execute in Manual

If checked, the axis will execute this step in manual mode when stepping
through the motion steps.

If this is not checked, this step will be skipped in manual mode stepped
execution. You must ensure that the following step can be executed or the
motion will not execute.

Execute in Auto

If checked, the axis will execute this step in auto mode when stepping

through the motion steps.

If this is not checked, this step will be skipped in auto mode. You must

ensure the following step can be executed or the axis can get hung up.

Motion Smoothing

A motion smoothing factor can be set if the motion profile curve needs to
be smoothed into more of an S-curve. A value of Off, Low, Medium, High or
Custom can be selected; these values will adjust the motion's Jerk (rate of
change of acceleration).

Custom Smoothing
Factor

If custom is selected, a Jerk value can be entered manually for the motion.
The lower the value, the slower the accelerations' rate of change will be.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Figure 5-12 Motion-detailed-dialog box with Sensor tab selected
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Table 5-13 Sensor Fields

Field

Description

Enable

Enables the steps end position, in position sensor monitoring.

Values: 0, 1

If enabled, when the step finishes the in position sensor must be high to
move onto the next step. If it is not high within the set amount of time of
the motion finishing, an alarm is generated and the machine is taken out of
automatic mode.

In-Position Sensor | Custom digital inputs

Values: 0—-n
Tap this dropdown box to select a custom digital input to use as the in-
position sensor.

Timeout

Allowed amount of time for the sensor to show the axis is in position once
motion has been completed. If the sensor does not go high after Timeout
seconds, an error is generated.

M-Ax Controller User Manual
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Figure 5-13 Motion-detailed-dialog box with Shot pin tab selected

Table 5-14 Shot Pin Fields
Field Description

Extend After Move Only visible if the axis has shot pin enabled

To have the shot pin extended after the selected motion step has
completed its move, tap this check box.

Note: If the shot pin is not retracted, it will automatically be retracted
before any move occurs.
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Figure 5-14 Interlock-detailed-dialog box

Table 5-15 Interlock Detailed-Dialog Box

Field/Button Description
Type Interlock type selection
Values:
[None ) « None
*  Euromap 67
e Emulti
*  MAXAxis

* Digital Inputs
» Digital Outputs
* Analog Inputs
* Analog Outputs

«  Mode

e System
* Cycle
E-Drive
e Timers

« Counters

After you choose an interlock type, the right
panel will display related options.
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Table 5-15 Interlock Detailed-Dialog Box

Field/Button Description

Interlock monitoring type

Vionitoring
= Values:

(tart Condition ) »  Start Condition—Interlock only needs
to be OK to start the motion. Ignored
outside of auto mode

*  Continuously Monitored—Interlock must
be OK throughout the motion, If the
motion begins and the interlock is not
OK, an error is generated, motion is
stopped, and the machine changes to
manual mode.

Evaluation Start condition—Evaluation type
\ Direct M +  Direct—Is true when the variable is

true

* Rising Edge—Is true as soon as the
variable changes from false to true

* Falling Edge—Is true as soon as the
variable changes from true to false

Delete button

If this dialog was opened from an existing
interlock, the delete button will remove the
interlock from the motion step.

If the dialog was opened from the New Interlock
button, this will close the dialog and not affect
the motion step.

Save button
Tap this button to save the new or changed
interlock to the selected motion step.
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Figure 5-15 Sample interlock-detailed-dialog box

For example, to configure the selected motion step to be interlocked with one of the
custom digital inputs, the configuration type can be changed to "Digital Input". The panels
to the right are populated depending on the selections of the left panels. In this example,

a dropdown list of all the custom digital inputs is displayed. If active low is checked, the
condition will be true when the selected digital input is low. If active low is not checked, the
condition will be true when the input is high.
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Figure 5-16 Dynamic monitoring page

Table 5-16 Graph

Field/Button Description

Torque check box—Shows or hides the actual torque curve and the tolerance
bands

Torque [N-m]

Velocity check box—Shows or hides the actual velocity curve and the tolerance
band

Velocity [mm/s]
N
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Figure 5-17 Information panel

Table 5-17 Information Panel

Field/Button Description

s e Dynamic Monitoring Status Values:
« Off
« Idle

*  Monitoring

*  Record—Waiting for motion
* Record—Active

* Record—Finished

* Record—Failed

* Error

Toraue Lim Viokaban Limit Violations

st Asine wemome == f there is a torque or velocity limit violation, the
associated LED will light up and the position
and value where the violation occurred will be
displayed.
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Record Cycle Delay

Manual Control

( Record | Reset |

Figure 5-18 Record tab

Table 5-18 Record Tab

Field/Button

Description

Erm Sscig R

Percent End Stroke Monitored

Values: 0—-100%

The percent of the current move to be
monitored by the dynamic monitoring program
The monitored stroke range is displayed below
the left and right Y-axis of the graph.

Agfomatc Control
A Aomaicaly Recod On Parameler CRarges
Aufomatically Recod in dudo Wode

Recoed Cpoke Dty

. Triggers a new record trace when any of the

Automatic Control
Automatically record on parameter change:

motion profile settings have changed. If this is
not enabled, it is very likely that changes to the
motion will cause a violation.

Automatically record in auto mode: Triggers a
new record trace when the machine enters auto
mode and the active cycle count reaches the
number entered in the Record Cycle Delay field

Bsreal Contred

Manual Control
e | Allows the operator to manually record or reset

a trace

Record button: Dynamic Monitoring goes into
the Record—Waiting For Motion state and will
record the motion the next time it is run.

Reset button: Dynamic Monitoring goes into the
Off state and the existing trace is deleted.
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Figure 5-19 Torque tab

Table 5-19 Torque Tab

Field/Button Description

. Enable Dynamic Torque Monitoring
Drynusrric Boicu ldessioring of

hmcow - : Dynamic Torque Monitoring Tolerance.

Individual values for the upper and lower
tolerance bands can be set individually.
Depending on the settings, these will be in units
force or percent.
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Enable
Dynamic Velocity Monitoring J’
Tolerance

Velocity Tolerance

Figure 5-20 Velocity tab

Table 5-20 Velocity Tab

Field/Button

Description

Dryruarric: Visloasty Monioning

Enable Dynamic Velocity Monitoring

Vo Tl s

Dynamic Velocity Monitoring Tolerance

A lower tolerance band can be set. Depending
on the settings, these will be in units of velocity
or percent.
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Figure 5-21 Settings tab

Table 5-21 Settings Tab

Field/Button Description

Torque Noise Suppression Torque Noise Suppression: Limits the minimum
value of the upper band torque tolerance to a
percentage of the motor's peak torque.

Values:
* Low
*  Medium
* High
o Off
Torque Smoothing Torque Smoothing: Adjusts the number of

entries used in the torque moving average filter.
The higher the setting the less susceptible
the torque will be to random spikes and noise;
however, this may reduce the response time by
some milliseconds.
Values:

e Low

*  Medium

* High

o Off
Torque Monitoring Mode Torque Monitoring Mode: Selects which torque
tolerance bands to monitor.
Values:

* Positive Limit

* Negative Limit

* Both
Tolerance Types Set the tolerance type for the tolerance band.
Values:

* Percent

+ Offset

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.



Mold z SOFTWARE OVERVIEW 5.33
asters’

5.3.5 Axis Configuration

When the title bars are divided into sections with only one highlighted, these are separate
tabs that you can select to display more content on the same page.
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Figure 5-22 Axis configuration page with the Axis tab selected

5.3.5.1 Axis Tab

Table 5-22 Settings Panel

Field Description

Name Custom name for the axis. Appears on the directory/M-Ax navigation sections
Values: Any string

Type Axis Type
Values:

» Basic Linear Axis
» Basic Rotary Axis
» Periodic Rotary Axis

Enable Enables and disables the axis
Values: Checked or unchecked

Configuration
Shot Pin Enables shot pin functionality

Table 5-23 Axis Interlocks Panel
Axis Interlocks | Axis interlock conditions
All configured interlocks must be true for the axis to move. If there are any
movement requests/attempts while the axis interlocks are not ok, the system will
generate an error.
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Table 5-24 Position Panel

Field

Description

Maximum

Physical maximum axis stroke
Values: Any positive value

Axis Period.

For a rotary periodic axis, the Maximum Position is used as the

Max Position Offset

maximum stroke
Values: Any positive value

Offset from the maximum stroke to determine the software

Min Position Offset

minimum stroke
Values: Any positive value

Offset from the minimum stroke to determine the software

Forward Position Tolerance

Values: Any positive value

Tolerance for a forward movement to be in position

Back Position Tolerance

Values: Any positive value

Tolerance for a backward movement to be in position

Lag error limit

1/100%" of a unit.

Allowed difference between the set and the actual position in

M-Ax Controller User Manual
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VSR

Min. PO = Minimum position offset
Max. PO = Maximum position offset
HS = Hard stop

VSR = Valid stroke range

Max. HS = Maximum hard stop

Minimum hard stop = 0 — Min position offset

Maximum hard stop = Maximum position — Min position offset
Minimum software (SW) position = 0

Maximum SW position = Maximum Hard stop — Max position offset

Table 5-25 Torque Panel

Field Description
Maximum Maximum allowed torque for the axis
Values: Any positive value
Forward—Maximum Maximum allowed torque for forward moves
Values: Any positive value up to the Maximum
Forward—Setup Mode Torque used for forward moves in setup mode

Values: Any positive value up to the Forward Maximum

Forward—Calibration Mode | Torque used for forward moves in calibration mode
Any positive value up to the Forward Maximum

Back—Maximum Maximum allowed torque for backward moves
Any positive value up to the Maximum
Back—Setup Mode Torque used for backward moves in setup mode
Any positive value up to the Back Maximum
Back—Calibration Mode Torque used for backward moves in calibration mode

Any positive value up to the Back Maximum
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Table 5-26 Forward Panel

Field

Description

Max Velocity

Maximum allowed velocity for forward moves
Values: Any positive value

Acceleration

Acceleration for forward moves
Values: Any positive value

Deceleration

Deceleration for forward moves
Values: Any positive value

Setup Mode—Velocity

Velocity for forward moves in setup mode
Values: Any positive value

Calibration Mode—Velocity

Velocity for forward moves in calibration mode
Values: Any positive value

Table 5-27 Back Panel

Field

Description

Max Velocity

Maximum allowed velocity for backward moves
Values: Any positive value

Acceleration

Acceleration for backward moves
Values: Any positive value

Deceleration

Deceleration for backward moves
Values: Any positive value

Setup Mode—Velocity

Velocity for backward moves in setup mode
Values: Any positive value

Calibration Mode—Velocity

Velocity for backward moves in calibration mode
Values: Any positive value

M-Ax Controller User Manual
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5.3.5.4 Shot Pin Tab
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Figure 5-25 Axis configuration page with the Shot pin tab selected

Table 5-28 Shot Pin Fields

Field

Description

Torque Disable

Axis torque can be disabled before or after the
shot pin is extended if the mechanical system
requires

Values:

*  Never

» Before Shot Pin Extended
»  After Shot Pin Extended

Extend

In-Position Sensor

This check box is shown If the shot pin extend
has an in-position feedback sensor.

Sensor

Selected custom digital input that the shot pin
extend feedback sensor is wired to

Activation Time

Values: Time in seconds

If there is an in-position sensor: the Activation
time is the maximum allowable time after the
shot pin extend signal is set before seeing

the in position feedback signal go high. If the
feedback signal is not high in the set amount of
time, an error is generated.

If there is no in-position sensor: the Activation
time is the required activation time for the shot
pin to travel from retracted to the extended
position. After the activation time has elapsed,
the system will assume the shot pin is
extended.
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Table 5-28 Shot Pin Fields
Field | Description
Retract

In-Position Sensor

This check box is shown If the shot pin retract
has an in-position feedback sensor.

Sensor

Selected custom digital input that the shot pin
retract feedback sensor is wired to

Activation Time

Values: Time in seconds

If there is an in-position sensor: Activation time
is the maximum allowable time after the shot
pin retract signal is set before the in-position
feedback signal goes high. If the feedback
signal does not go high in the set amount of
time, an error is generated.

If there is no in position sensor: Activation time
is the required activation time for the shot pin to
travel from extended to the retracted position.
After the activation time has elapsed, the
system will assume the shot pin is retracted.

Manual push button to extend the shot pin

Manual push button to retract the shot pin

M-Ax Controller User Manual
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5.3.6 Drive Configuration
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Figure 5-26 Drive page

Table 5-29 Controller Panel
Field/Button Description

Position Controller—Proportional Gain Proportional Gain
Values: Any number

Position Controller—Integral Time Integral Time
Values: Any number

Position Controller—Prediction Time Prediction Time
Values: Any number

Position Controller—Total Time Delay Total Time Delay
Values: Any number

Speed Controller—Proportional Gain Proportional Gain
Values: Any number

Speed Controller—Integral Time Integral Time
Values: Any number

Speed Controller—Filter Time Filter Time
Values: Any number

Notch Filter—Enabled Enables notch filter
Values: Checked or unchecked

Notch Filter—Center Frequency Center Frequency
Values: Any number

Notch Filter—Bandwidth Bandwidth
Values: Any number
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Table 5-29 Controller Panel

Field/Button

Description

Autotune—Active

Values: Off or green
If auto-tuning is active, the LED will appear
green.

[ Autotune ]

Autotune Controllers

Tap this button to open a dialog box to start
auto-tuning. Tap OK to start the controllers
auto-tuning, if possible. If it is not possible
to start auto-tuning, an error will be
displayed.

Only visible if the logged-in user has
commissioning permissions

Table 5-30 Encoder Panel

Field Description
Type Updates based on axis type
Values:
e Linear
*  Rotary

* Rotary Periodic

Single Turn Encoder

Multi-turn/single-turn encoder selection
If configured with a single turn encoder, the axis must be
calibrated every time the unit is powered on.

Invert Direction

Reverses the direction of the motor rotation

Input Gear

Number of rotations on the encoder side
Values: Any number

Output Gear

Number of rotations on the load side which correspond to the
number of rotations on the encoder side
Values: Any number

Lead Distance

The distance moved by the axis while the output of the
gearbox (on the load side) moves one rotation.
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5.3.7 Motor Configuration
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Figure 5-27 Motor configuration page

Table 5-31 Panels of the Motor Configuration Page

Panel Description

Motor Parameters Active motor parameters

Temperature Sensor Parameters Active-motor temperature-sensor parameters
Brake Parameters Active-motor brake parameters

Table 5-32 Motor Selection Panel
Field/Button Description

Motor Data MSK040C_0450_NN.xml Active motor data file
Values: Motor Type

Tap this button to update the motor data.
Any changes made to the motor selection
must be updated on the drive, and a
power cycle is required for the changes to
take effect.

Only visible if the logged-in user has edit
configuration permissions
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Table 5-33 Commutation Offset Panel

Button

Description

Active

Values: Off or green
If commutation offset auto-tuning is active, the
LED will appear green.

Commutation Offset

Current commutation offset value

[ Autotune ]

Tap this button to start auto-tuning.

If it is not possible to start auto-tuning, an error
will be displayed.

Only visible if logged-in user has commissioning
permissions.

5.3.7.1 Motor-Selection Dialog Box
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Table 5-34 Motor-Selection Dialog Box

Field/Button Description
List of available motor groups
B&R o
Tap to select a specific motor group
+ B&R
Misc » Exlar
» Bosch Rexroth
Custom Data . Misc
* Custom Data
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Table 5-34 Motor-Selection Dialog Box

Field/Button

Description

Filename

MS2N10_E1BNL.xml
MS2N10_F1BHL.xml
MSKO030C_0900_NN.xml
MSK040B_0450_NN.xml
MSK040B_0600_NN.xml
MSK040C_0450_NN.xml
MSK040C_0600_NN.xml
MSK061C_0600_NN.xm|

MSKO71E 0300 FN.xml

List of available motors in a motor group
Tap to select a specific motor.

Page Up button
Tap this button to navigate up through the motor
list.

Page Up
Page Down button
Tap this button to navigate down through the motor
list.
Page Down
Load button
A Tap this button to open the Load dialog box;
H additional options can be selected.
Load

Save button: Tap this button to load the selected
motor data file to the axis. Changes made to the
motor selection take over on boot up and a power
cycle is required for them to take effect.

Edit button

Only available when the Custom Data motor group
is selected. Opens the Edit Motor Data dialog box
for the selected motor data file.
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Table 5-35 Motor-Data Dialog Box

Field/Button

Description

Motor Data

Motor Parameters
Type

Software Compatibility
Winding Connections
Number of Pole Pairs
Nominal Speed
Maximum Speed
Nominal Voltage
Nominal Current

Stall Current

Peak Current

ﬂ

515

9,000 min~!
9,000 min~'
600.0

1.7

1.7

o] : h @
©| |
>||»|[>]]<

Editable list of motor parameters required for
creating a custom motor data table

Nominal Torque N-m
Stall Torque 0.8 N-m
Peak Torque 4.0 N-m
Rename ( ] Rename
Rename box
Rename button
To rename the selected custom motor-data file,
enter text in the Rename box and tap the Rename
button.
Create [ J Create
Create box

Create button

To create a new motor data file, enter text in the
Create box and tap the Create button.

M-Ax Controller User Manual
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Table 5-35 Motor-Data Dialog Box

Field/Button Description
Save button
v
1 Tap the Save button to save the motor data to the
selected custom motor-data file.
Save
Delete button
- =
Tap the Delete button to delete the selected motor
data file.
Delete
Cancel button
Tap the Cancel button to close the Edit Motor-Data
Dialog box without making any changes.
Cancel
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5.3.8 Calibration
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Figure 5-29 Calibration page

Table 5-36 Calibration Panel
Field/Button Description
Enable Calibration Tap this check box to enter calibration mode. Calibrating the axis or
Mode changing pages will automatically exit calibration mode.
Homing Mode Values:
» Direct
*  Switch
* End Stop
» Automatic
Calibration Mode Values: Off or green
Prerequisite for automatic calibration; machine must be in calibration
mode.
The LED is green if the condition is met.
Motors On Values: Off or green
Prerequisite for automatic calibration; machine must have the motors on.
The LED is green if the condition is met.
Calibrated Values: Off or green
The LED is green if the axis is calibrated successfully.
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Table 5-36 Calibration Panel
Field/Button Description

Home Home button

Tap the Start button to begin the calibration. If the conditions are all met,
the calibration will begin.

Direct:
Homes the axis to the Homing Position.

Switch:
Homes the axis to the selected input using the set parameters.

End Stop:
Homes the axis to either the positive or negative hard stop based on your
selection.

Automatic:
*You must ensure that the axis can move the full stroke unobstructed.

Procedure:
1. The axis moves positive until it hits a hard stop.

2. The axis is homed to the maximum position.
3. The axis moves negative until it hits a hard stop.
4

If the hard stop position is within the forward tolerance to the 0
position, then automatic calibration is successful and the calibrated
LED will turn green.

5. If automatic calibration fails, an error is displayed.

Table 5-37 Settings Panel

Field Description
Homing Position Homing position of the axis
Values: Any positive value
Homing Acceleration Acceleration used for homing to switch

Values: Any positive value

Start Velocity Starting velocity used for homing to switch
Values: A positive calibration velocity

Homing Velocity Homing Velocity

Values: A positive calibration velocity

Should be a very small value. Once the switch is found this is used
to find the edge of the switch for homing.

Start Direction Initial direction of travel to find the homing switch
Values: Positive or Negative

Homing Direction Final direction of motion to find the homing switch edge
Values: Positive or Negative

Homing Switch Selection of custom digital input to be used for homing procedure
Values: Custom digital inputs
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Figure 5-30 Custom I/O page with Digital Inputs tab selected

Table 5-38 Fields of the Digital Inputs Panel

Field Description

Name Custom name
Values: Any string

Hardware Address Address of the hardware location for the selected
110
Values: Hardware Location

Input Shows the current status of the input

Values: Red or off

Triggers Additional Actions If this checkbox is checked, a rising edge of the 1/0
can trigger additional actions.
Values: Checked or unchecked

Action The selected additional action will be triggered on a
rising edge of the digital input.
Values:

*  None

* Heats On (E-Multi only)

* Integrated HRC On
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Table 5-39 Digital Outputs Panel
Field/Button Description
Name Custom name
Values: Any string
Hardware Address Address of the hardware location for the selected 1/0
Values: Hardware Location
Mode Digital output mode
Values:
* Direct
* Timed
* Pulsed
*  Switched
Direct: Controlled directly from the conditions evaluation. If the evaluation
is true, the output is on; if it is false, the output is off.
Timed: On a rising edge of the condition evaluation, the output is turned
on for the set amount of time. If the conditions evaluation is false before
the time has elapsed or once the timer has elapsed, then the output is
turned off.
Pulsed: While the condition evaluation is true, the output is pulsed for the
set pulse time.
Switched: Turns the output on/off using user defined conditions
Delay On Delay On
Values: Any positive value
When the condition evaluation is true, there is a delay of this amount of
time before controlling the output based on the mode.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.

M-Ax Controller User Manual



5-50

Mold ,:2: SOFTWARE OVERVIEW
Masters
Table 5-39 Digital Outputs Panel
Field/Button Description
Delay On Trigger to turn on the output for Switched mode. Pressing this field will
open the conditions dialog box.
Delay Off Trigger to turn of the output for Switched mode. Pressing this field will
open the conditions dialog box.
Invert Output Invert the output after all the evaluations
Values: Checked or unchecked
Output Values: Red or off
Table 5-40 Conditions Panel
Field Description

New conditions button

Add new conditions

Tap the new condition button to open a new detailed-condition
dialog box for the selected motion step.

Edit condition logic

Tap the edit logic button to set up the conditions AND/OR
evaluation. By default all conditions are ANDed together.

- DI

DI 2: Interlock 01

Edit or delete existing conditions
Tap a condition to edit or delete the selected conditions data.

Each motion step can have up to nine individually configured
conditions.

Condition backgrounds will display their current state. The
condition background will be red if the condition is not valid and
green ifitis.
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Figure 5-32 Custom I/O page with the Analog Inputs tab selected

Table 5-41 Analog Inputs Tab

Field Description
Name Custom name
Values: Any string
Hardware Address Address of the hardware location for the selected 1/0

Values: Hardware location

Minimum Voltage

Minimum input voltage for scaling the input
Values: -10 V to +10 V

Maximum Voltage

Maximum input voltage for scaling the input
Values: -10 Vto +10V

Minimum Value

Minimum value for scaling the input
Values: Any value

Maximum Value

Maximum value for scaling the input
Values: Any value

Actual Voltage

Actual voltage at the card
Values: -10 V to +10 V

Value

Scaled value
Values: Any value
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Figure 5-33 Custom I/O page with the Analog Output tab selected

Table 5-42 Analog Outputs Tab

Field

Description

Process Variable

Tap anywhere in this field to select a process variable (PV).
Values: Process variable

Name Custom name
Values: Any string
Hardware Address Address of the hardware location for the selected 1/0O

Minimum Value

Minimum value for scaling the input
Values: Any value

Maximum Value

Maximum value for scaling the input
Values: Any value

Minimum Voltage

Minimum input voltage for scaling the input
Values: -10 Vto +10 V

Maximum Voltage

Maximum input voltage for scaling the input
Values: -10 Vto +10 V

PV Value

Current value of the selected process variable

Voltage

Scaled voltage output of the selected process variable
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Table 5-43 Trace Page

Field/Button

Description

>

T#05s_952ms

\

Move Cursor

Move the cursor one step left or right

The cursor time stamp is displayed to the right
of the buttons.

Display Trace

Y-axis: Percent

X-axis: Time

All percent values are scaled to be between 0
and 100.

Pinch to zoom.

You can drag the cursor to the required
location. You can make fine adjustments with
the Move Cursor buttons.

MAx1 Actual Position

Cursor 67.7
Min 421
Max 800

MAx1 Actual Velocity

Cursor 12.0
Min -5.0
Max 240

PV (Process Variable) Overview

Displays the traced PV name, value at cursor,
minimum/maximum values and the line colors
of the traces.

Autoscale

Autoscale button

Automatically scales minimum and maximum
scaling values of PV’s

Scale maximum = Max value + 0.1*max value
Scale minimum = Min value - 0.1*min value
Custom scaling can be set on the trace
configuration page
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Table 5-43 Trace Page

Field/Button Description
Start/Stop Button
“ Tap this button to start recording the trace.

Tap this button to stop recording the trace.
Start / Stop

Save Button
) Tap this button to save trace data as a csv file.
B If a USB memory stick is plugged into the
system, the trace data is saved to the USB
memory stick. Otherwise, the trace is saved to
the user data. The trace data can be exported
from the user data page.

Save

5.5.2 Trace Configuration Page
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Figure 5-35 Trace configuration page

Table 5-44 Capture Panel
Field Description

Interval Process variable (PV) sampling time

Every interval the current values of the selected PV values are recorded.
The entered value will automatically be adjusted to a multiple of 0.008

s. Changing the interval will adjust the Duration to the maximum time
possible at that interval.

Duration Total PV capture duration
Changing the duration will adjust the Interval to the lowest possible
interval.

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.



SOFTWARE OVERVIEW 5-55

»

Mold
Mas

<’

Table 5-45 Options Panel

Field Description

Continuously Trace Once the trace has finished, the trace automatically returns to checking
the trigger state waiting to start again.

Save After Trace Automatically saves the trace after it finishes

Autoscale to Min/Max | When checked, after a trace is finished it will automatically scale the
PV’s min and max values to fit the trace onto the graph.

Enable Ideal Trace Enabling Ideal Trace converts process variables (PV’s) 6 to 10 into ideal
traces. Ideal traces are copies of PV’s 1 to 5 and allow the user to save
a trace for comparison on future traces.

After enabling ideal trace, an icon will appear on PV’s 6 to 10. Tapping
this field will open up a confirmation dialog box to copy the paired trace
into this index.

This is available on both the trace page or the configuration page.

Overwrite Oldest Trace | The trace folder is restricted in size. If the size limit is reached, an error
will be displayed when saving if not overwriting the oldest file. This
requires that space be made in the user data trace folder or the oldest
file be overwritten.

Table 5-46 Process-Variable (PV) Settings Panel

Field Description
Enable [ Process Variable Scale Min ‘Scale Max Minimum Maximum Unit Color ProCeSS Variable Settings
= oo e em el L M [ Checkbox: Hide/show trace on graph

Process Variable: Name of the process
variable. Tapping anywhere in this area opens
the PV selection dialog box.

Scale Min: Minimum value to scale process
variable

Scale Max: Maximum value to scale process
variable

Min: Minimum value recorded during the trace
Max: Maximum value recorded during the trace
Trace color: Displays the trace color. Tap it to
change the color.
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Table 5-47 Trigger Panel

Field/Button Description
Mode Select the trigger mode to begin the trace.
Values:
* Immediate
* Threshold
*  Cycle Start

Immediate: Trace begins as soon as the start/
stop button is pressed

Threshold: Trace begins as soon as the
threshold conditions are met

Cycle Start: Trace begins as soon as a new
cycle is started

Threshold—Variable Selected Trace PV’s

Values: Any value

Dropdown list is populated with the currently
selected trace variables.

Selected variable will be compared to the
threshold variable and condition.

Threshold—Value Value to be compared to selected variable

Threshold—Condition Values: > or <
Condition used to compare the selected
variable to the Value
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5.6 HMI Configuration
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HMI Configuration
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Figure 5-36 HMI configuration page

Table 5-48 Settings Panel

(

Get

) (

Set )

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.

Field Description

System Language ( Engiish )| System language selector

System Units ( metric )| System unit selector

System Time ((Thursaay, sanuary 01, 1870 120000 | Tap the Get button to update the Date and Time

values to the current date and time.
Tap the Set button to update the system time to
the Date and Time value.

Tap the Date and Time field to change the Date
and Time value manually.

[ Thursday, January 01, 1970 12:00:00 AM

Thursday, January 01, 1970 12:00:00 AM

et Gamsstn ) - —
1969
1970 January TTTT
W February TTTT
1972 March 03 02 02 02

Reset

Enter
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Table 5-49 Ethernet Panel

Field Description
s IP Address
e e Subnet Mask
dusemey ). . Gateway
(v ] Update button
Tap the update button to change the system’s
Ethernet parameters.

Table 5-50 System Values Panel
Field Description

Absolute Values Velocity and Torque Display If checked, the velocity and torque displays will
be converted to absolute values. If unchecked,
the velocity and torque will be positive or

negative depending on the direction of motion.

Table 5-51 Screensaver Panel

Field Description

Screensaver Timer Tap this selector to change the screensaver
timer. After the selected amount of time
without any activity, the HMI will display the
screensaver.

Screen Off Time After an hour of no activity, the backlight on the
HMI will turn off. Any activity will wake up the
HMIL.

Screensaver Button
[ Screensaver J Tap this button to go to the Screensaver.
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5.7 Euromap 67 (EM67)
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Figure 5-37 EM67 page with the Signals tab selected

Table 5-52 Signals Panel

Fields Description

Inputs from IMM A summary of digital input signals from the IMM through the Euromap 67
interface

Values: Green or off

Outputs to IMM A summary of digital output signals to the IMM through the Euromap 67
interface
Values: Red or off

Outputs to Robot A summary of signals passed to the robot (In the case that the EM67
interface is daisy-chained to another device.)
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Figure 5-38 EM67 page with the Output Configuration tab selected

Configurable EM67 outputs are listed in the left panel. Tap the buttons in the Conditions
Panel (right panel) to modify a selected output.

Table 5-53 Output Configuration Panel

Field Description
Output Output status
Values: Red or off
Conditions Evaluation Evaluation of the configured conditions

If no conditions are configured, it is OK by default.
Values: Red or off

Manual Mode Operation If a specific output for one of the EM67 signals is required while
outside of automatic mode, you can configure it to always be on,
always off, or rely on the configured conditions.

Values:
* Always On
*  Always Off

»  Conditions

Automatic Mode Operation | Automatic mode will always use the condition evaluation

If any signals are automatically interlocked with the machine, a
message is displayed at the bottom of the Output panel informing
this. For example, Enable Mold Close is always interlocked with
critical alarms. If there are any active critical alarms, the Enable
mold closed signal will be FALSE.
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Figure 5-39 EM67 page with the Settings tab selected

Table 5-54 Settings Panel
Field Description

Force Reject When Not in Auto Always force the reject signal to be TRUE when not in
automatic mode

Table 5-55 E12/SPI Interface Panel
Field Description
Enable Enables the E67 to E12/SPI Interface. This reduces the

number of E-Stop and Safety Gate channels to one to make
the EB7 interface compatible with E12 and SPI interfaces.
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5.8 Alarms
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Figure 5-40 Alarm page

Table 5-56 Alarm Page

Field/Button Description
r——— ="\ Displays all active alarms

Click a header to sort alarms by timestamp,
code, message, and state.

° More Information Button

1 Alarm messages preceded by an integer

and followed by a colon have more detailed
information available. To view this information,
select an alarm and press this button to open
the detailed alarm-dialog box.

‘ Alarm Paging Button

More Info

If there are more alarms than the page can
display, use the previous, next, and page index
buttons to navigate the alarms.

Previous | 1 | Next
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Figure 5-41 Alarm history page
The Alarm history page has the same interface as the Alarms page.
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-1067380817: Error triggered by command

Info: Craramand parameter
Data type: UINT

Description:
Runtime srmor tgoered by & Command. This command i used bo 1l the rrar Randling of &n applicktion.

Reaction:
Depending on the parameter value:
hane,
: Hovernent stopped with the axis limits, The controller remaing switched on.
= Hovernent stopped with the axis limits and by switching off the controller.

: HMovernent is aborted by switching off the controller and the powsr section immediately, The drive has ro elecirical bargue.
: Hovernent is aborted with induction stop.
For different controler modes see also &rror number - 1067175812,

1
kst
3
4: Movemant stopped with peed regulated ramp, with axis bnits and by switching off the controlier.
5
&

Cause/Remedy:
Coemmand CMD_ERROR [with a parameter value 1 ko §) or CHD_ERROR_VAX1 (with a pararmeter value 1 to 2)

1

Figure 5-42 Detailed alarm box
The Detailed alarm box provides additional alarm information about internal errors.
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5.9 Data

All interactions with data files are done through this page: Loading, saving, deleting,
creating, and renaming Recipe and Fixed data files. You can also import and export user
data here.

5.9.1 Recipe

= | 00 = w 000 000 m= |w 000 |e o0 g 000 1000 ORM4/20: 13:84:48
Maold = + o e £ 00 < 0O e 4 00 < oo < o & owie = % ©
Masters |4 a5 we 3 0o 3 00 N 3 o0 3 ob s v+ BB & MMTester

Loaded Fecipe Data

|

Fiorama Moddad Saw
e mesases | aw )

Figure 5-43 Recipe data page

Table 5-57 Recipe Data Page
Field/Button Description

Loaded Recipe Data: Recipe.tar Displays the last loaded recipe file

B create [ } Create File Field

To create a file containing all the current recipe
values, enter a filename in the text field, and
press the Create button.

B e [ J Rename File Field

To rename a file, enter a filename in the
Rename text field, and press the Rename
button.

= = Displays Recipe Files
Select a recipe file to interact with using the
other buttons.
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Table 5-57 Recipe Data Page
Field/Button Description
Page Up Button
‘ If multiple recipe files are displayed on one
S page, use the Page Up button to scroll up
age ©p through the recipe file list.
Refresh Button
c Tap this button to refresh the recipe file list.
Refresh
‘. Load Button
Tap this button to load the selected recipe file.
Load
Save Button
M
Tap the Save button to save the selected recipe
Save file.
Delete Button
m Tap the Delete Button to delete the selected
Delete recipe file.
Page Down Button
' If there are multiple recipe files displayed on
Page Down one page, use the Page Down button to scroll
down through the recipe file list.
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Figure 5-44 Fixed data page

Table 5-58 Fixed Data Page

Field/Button

Description

Loaded Fixed Data:

MAx_Config.xml

Displays the last-loaded fixed data file

‘o Create [

Create File Field

Enter a filename in the Create File text field,
and press the Create button to create a file
with that name containing all the current fixed
values.

E/“ Rename [

Rename File Field
Enter a filename in the Rename text field, and
press the Rename button to rename a file.

MAX_Contgant

Moated sz

2022.08.45 151450

Select a fixed file to interact with using the other
buttons.

Page Up

Page Up Button

If multiple recipe files are displayed on one
page, use the Page Up button to scroll up
through the recipe file list.

M-Ax Controller User Manual
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Table 5-58 Fixed Data Page
Field/Button Description
Refresh Button

(2

Tap this button to refresh the recipe file list.

Refresh

Load Button

[

Tap this button to load the selected recipe file.

Load
Save Button
v,
Tap the Save button to save the selected recipe
file.
Save
o Delete Button
m Tap the Delete Button to delete the selected
Delete recipe file.
Page Down Button
' If there are multiple recipe files displayed on
one page, use the Page Down button to scroll
Page Down

down through the recipe file list.
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Figure 5-45 User data page

Table 5-59 User Data Page

Field/Button

Description

UsSB

File device selector panel
Values: User, USB

Current Directory:

Current Directory
Shows the directory path. The path is blank
when at the directory root.

Audit

Trace
Web

Explore
- Datalog

2
3

Displays all files/folders in the active directory

4

Back

Back button
Tap the Back button to go back to the parent
folder.

M-Ax Controller User Manual
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Table 5-59 User Data Page

Field/Button

Description

Scroll Up button

F N Tap the Scroll Up button to scroll up through the
Scroll Up contents of the current folder.
Scroll Down button
v Tap the Scroll Down button to scroll down
Scroll Down through the contents of the current folder.

Enter

Enter button
Tap the Enter button to open the selected
folder.

c

Refresh button
Tap the Refresh button to refresh the content
list.

Refresh
Multi-Select button
A Tap the Multi-Select button to enable the
. selection of multiple files/folders. This button
Multi-Select does not work concurrently with the scrolling

buttons.

Copy button
Tap the Copy button to copy the selected files/
folders.

Copy

Cut button

Tap the Cut button to cut the selected files/
folders.
Cut

Paste button
Tap the Paste button to paste previously cut or
copied files/folders in the current directory.

Paste
Delete button
Tap this button to delete the selected files/
-
Im folders.
Delete

All deleted files are permanently deleted and
cannot be recovered.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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5.10 Documents
5.10.1 PDF/Documents Page
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Figure 5-46 PDF/Documents page

Table 5-60 Documents Page

Field/Button Description

LEmuIti_Sc.hematics.pdf - J Dropdown list of all available PDF files on the
controller
Tap a PDF file to view the file.
Refresh button

O Tap this button to update the list of PDF files.
Standard PDF interface control buttons: sidebar

@ ™V 2 of16 display and page selection

Standard PDF interface control button: zoom control
— <4  AutomaticZoom v

s Standard PDF interface control button: presentation
o » mode on/off
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Figure 5-47 Web page
Table 5-61 Web Page
Button Description
|— —| Full screen button

Tap the Full screen button to switch to full screen view.

LJ

Tap the Mold-Masters logo to switch from full screen view to the PDF Viewer
Mold %= | Page.
Masters’
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5.10.2.1 System Diagnostics Manager (SDM)
To go to the SDM page, tap the SDM button at the bottom of the Web page.

Mold 2=
Masters'

SDM SDM
System

Software

Hardware

Motion

Logger

Profiler

2017 B8R , www.br-automation.com 4PPCB0.156B-138 | br-automation | RUN | 2023-06-02 / 14:32:52

Figure 5-48 SDM interface (Full page)

Use the SDM interface to diagnose the controller. You can generate a system dump, view
hardware and application statuses, and get information on the CPU system.

5.10.2.2 Mapp Cockpit
To go to the Mapp Cockpit, tap the Cockpit button at the bottom of the Web page.

Mold 2=
Masters:

The Mapp Cockpit is a web-based HMI application that enables the commissioning of
automation components.
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The Mapp Cockpit has troubleshooting options and enables additional interaction with
automation components. You can:
1. Test the behavior by executing a command of a component

2. Monitor the behavior of a component (observe live values, record a trace, and check
logged events).

3. Change the configuration of a component to achieve a desired behavior, and, if
necessary, test the behavior again.

4. Permanently save changes to the configuration.

5. Merge the changed configuration with the configuration of the Automation Studio
project.

The Mapp Cockpit provides additional troubleshooting functions such as universal trace,
which enables a decentralized trace on ACOPOS servo drives and in the PLC.
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5.11.1 Production Pag
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Table 5-62 Production Setup Panel

Field

Description

Job Name

User defined name for the current production job
Values: Any text string, 27 characters displayed

Parts Required

Number of produced parts required for current job
Values: Any positive integer

Number of Cavities

Number of cavities in mold / number of parts produced per
injection cycle
Values: Any positive integer

Part Weight Average weight of finished part
Values: Any positive value
Runner Weight Average weight of runner

Values: Any positive value

Allowed Consecutive Rejects

Maximum allowed number of consecutive reject cycles
before the machine exits automatic cycling with an error
Values: Any positive integer

Material Density

Density of material being used
Values: Any positive integer
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Table 5-63 Hour Meter Panel

Field Description
Semi Automatic Hours spent in semi-automatic mode of operation
Automatic Hours spent in full automatic mode of operation

Full automatic is not normally available on the machine.
Motors On Hours spent with the motors enabled
Power On Hours spent with the power enabled
Cycle Count Current machine cycle count

Table 5-64 Production Data Panel

Field/Button Description
Total Parts Produced Total number of parts produced by the machine
Total Cycles Total number of production cycles of this machine
Reset Totals button
Tap the Resets Totals button to reset the total parts produced
and total cycles to 0.
Shift Parts Produced Total number of parts produced on current shift
Shift Cycles Total number of production cycles on current shift
Reset Shifts button
Tap the Reset Shifts button to reset the shift parts produced
and shift cycles to 0.
Cycle Time Current cycle time
Parts Per Hour Average number of parts produced per hour of cycling
Required Cycles The number of machine cycles required to produce the parts

required. Equal to parts required / number of cavities

Production Time Required The amount of time to produce the parts required. Equal to
required cycles * cycle time

Production Time Remaining The amount of time remaining to finish the production run

Resin Consumption The weight of resin already consumed during the current
production run

Resin Required The weight of resin required to make the parts required for
current production run

Resin Remaining The weight of resin required for remaining production

Injection Throughput The weight of resin consumed per hour

Estimated kWh/kg The estimated energy in kWh required to process one kg of
material
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5.11.2 Mold Coding (Option)
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Figure 5-50 Mold coding page

Table 5-65 Mold Coding Page

Field/Button

Description

Mold Coding

Mold identifier attached to the currently loaded
recipe
Values: Any positive integer up to 255

Digital Output 1
Digital Output 3
Digital Qutput 5

Digital Output 7

OO0 e e

Indicates the output status for the binary
decimal coding of the mold code

Values: Off or red

Digital Output 2
Digital Output 4

Digital Qutput 6

ONON O

Digital Output 8

Edit button

Tap the Edit button to edit the mold coding
value.
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Timestamp * code  * Message

07/06/2023 13:48:24 58 Injection Unit - Wait for nozzle contact detection

07/06/2023 13:48:24 40 Auto Sequence - Wait for injection unit forward

07/06/2023 13:48:24 34 Auto Sequence - Wait for cycle to finish

Previous (1] Next

Figure 5-51 Wait timers page

Table 5-66 Wait Timers Page

Field Description

Timestamp * code  * Message Displays _aII ac_tlye wait pomts_ (conditions a
07/06/2023 13:48:24 58 Injection Unit - Wait for nozzle contact detection program IS Waltlng for to Contlnue)

07/06/2023 13:48:24 40 Auto Sequence - Wait for injection unit forward Alarms can be sorted by tlmeStamp’ COde’ and

message by tapping their header section.

Previous Next ‘

Page navigation buttons

If there are more wait timers than the page
can display, you can use the previous, next,
and page index buttons to navigate to the wait
timers.
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Figure 5-52 Schedule page

Table 5-67 Schedule Page

Field/Button

Description

Sunday Monday. Tuesday.

Wednesday Thursday

Friday

Week schedule

Add event button

Tap the Add event button to add an event to the
schedule for that day. Events can be set for multiple
days.

07:15

16:15
o !

Green: Start event for barrel heats
Red: Stop event for barrel heats

Tap the event to modify or delete the event.

08:00 —

16:15 —

Green: Start event for motors
Red: Stop event for motors

Tap the event to modify or delete the event.

M-Ax Controller User Manual

5-78

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.



Mold ,:2-_ SOFTWARE OVERVIEW 5-79
Masters
Table 5-67 Schedule Page
Field/Button Description
08:00 20 Green: Start event for digital output
" ' Red: Stop event for digital output
08:05 - The digital output number is indicated.
. ! Tap the event to modify or delete the event.

Green: Start event for integrated hot runner controller

> oo
’ Red: Stop event for integrated hot runner controller

Tap the event to modify or delete the event.

When you tap an event, the add/modify dialog box is displayed.
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Table 5-68 Dialog Box of the Schedule Page

Field/Button

Description

e ~

Heats v

Event function

Values: Heats, Motors, HRC, Output 1,
Output 2, Output 3, Output 4

Tap this button to select the event function.

07:15

Time entry
Values: Any time
Tap this box to enter a time for the event.

Values: On, Off

Tap the On option button to enable the
event. Tap the Off option button to disable
the event.

Day(s) of the week for the event

Values: S (Sunday), M (Monday), T
(Tuesday), W (Wednesday), T (Thursday), F
(Friday), S (Saturday)

Cancel/Delete button

Tap the Cancel/Delete button to cancel
the adding of a new event or to delete an
existing event.

Save button
Tap the Save button to save the new or
modified event.
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5.14 Change Log
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Information
2023/06/07 13:35:14 -

MMTester has logged in

£3 270/7.40 BB 070612023 (@) 14:58:52
< ¢ BB & MMTester

2023/06/07 13:35:14 -

2023/06/07 13:31:25 -

Invalid credentials entered

MMTester changed

lobalPV:gFi tom.Option:

from 0.00000 to 1.00000

2023/06/07 13:31:20 -

2023/06/07 13:31:16 -

MMTester changed bEMuli ::AsGlobalPV:gFixed.System.Options.bEMulti from 0.00000 to 1.00000

MMTester has logged in

2023/06/07 13:31:16 -

2023/06/07 13:16:43 -

Invalid credentials entered.

MMTester has logged in.

2023/06/07 13:16:43 -

Invalid credentials entered.

2023/06/07 10:36:47 -

MMTester has logged in.

2023/06/07 10:36:47 -

Invalid credentials entered.

2023/06/07 09:59:33 -

MMTester was logged out automatically.

2023/06/07 08:59:23 -

MMTester changed Velocity[0] = gRecipe. EMulti Carriage.Std

Velogity[0] from 4.00000 to 20.00000

2023/06/07 08:58:53 -

2023/06/07 08:58:08 -

MMTester changed Velocity[0] = gRecipe. EMulti Carriage Std

MMTester has logged in.

Velocity[0] from 20.00000 to 4.00000

Previous (1 [ 2

Figure 5-53 Change log page

Table 5-69 Change Log Page

Field/Button

Description

Information filter

Enter information into this box to filter the list
of entries so that the list only contains entries
with the entered information.

List of all recorded changes
Changes are sorted by date and time.

Page navigation buttons

If there are more entries that the page can
display, use the previous, next, and page index
buttons to navigate to the other entries.

Export change log button

Tap the Export change log button to export the
change log to the user data as a text file.

To delete the exported text file or copy the file
to a USB drive, see section "8.26.3 User Data"
on page 8-144.
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5.15 Log Book

SOFTWARE OVERVIEW

~ |<@mm212
Mold2 [+ 37 mms

M Log book

-k 05 mm
0.0 mms

z T =

£3 382/740 [ 070612023 @) 15:16:35
B =) 2 MMTester

Waiting...last update 07/06/2023 13:32:09

g Start 31/12/1999

All
Refresh Update Reset Error
End 07/06/2023 Today Error Severity

4 Timestamp 4 No.

® 07.06.2023
17:32:10.20
p 07.06.2023
17:32:10.19
07.06.2023
¥ 17:32:09.978

1080213525

1080213524

1080213525

4 Error

‘ Command initialization of channel started
Command initialization of axis started

Command initialization of channel started

Notification
[] Information

Warning

Motion / gAxinjectSL Enog

Motion / gAxInjectMA Log book

. 07.06.2023
Y 17:32:09.977

1080213524

Command initialization of axis started

Motion / gAxinjectMA Access/Security

[V] c

07.06.2023
¥ 17:32:09.966

1076898061

Write operation to system partition
>>> . /.J....ILogicallUserData/Sequence/Sequence.xm

«
ISR
3

System / mappldie Connectivity

07.06.2023
= 17:32:09.935
- 07.06.2023
17:32:09.667

& 07.06.2023
¥ 17:32:09.656

1080225792

1076899304

1086390773

MC_BR_ReadCyclicPosition call

Client logged in to OPC UA server
>>> Anonymous

mapp View Server started

Control

Motion / gAxinjUnit Fieldbus
Conneciivity / [] Firewall
OpcUaBkgWorker_165F Mapp
Visualization / mapp Motion
View Server

Safety

AN
&3

88
R 8

o 07062023
© 17:32:08.243

1086391292

Used mapp View version: 5.21.0

a
3
5]

Visualization / mapp [V] System

p 07.06.2023
©17:32:08.201

1086390772

Starting mapp View server.

View Server
Text Syst

Visualization / mapp EHERED

View Server Unit System

~ 07.06.2023
Y 17:32:08.115

1096810503

Used mapp Cockpit version: 5.21.0

Commissioning / User
CoTrace

<
N
3

07.06.2023

C

Figure 5-54 Log book page

Table 5-70 Log Book Page

Field/Button

Description

Start ( o101/2000 )

Start date for displaying log book entries

End (0710612023 )

End date for displaying log book entries

( All

)

Select All button
Tap the All button to set the Start and End
dates to include all log book entries.

( Today

Select Today button

Tap the Today button to set the Start and End
dates to include all log book entries for today
only.

4 ) Refresh button
Refresh Tap the R.efresh button to refresh the list of log
book entries.
( 3 Update button
Update Tap the Update button to update the list of log
entries according the type, severity, and date
. 7 selections.
4 ) Reset Error button
e Tap t_he Reset Error button to reset errors from
reading the log book.
. J
Error 0 Error code for log book access functions
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Table 5-70 Log Book Page

Field/Button

Description

Log book entries

Tap the timestamp, ID number, error message,
or log book name header to sort the log book
entries by the header.

Severity

Severity check box
Tap the Severity check box to select entries of
all severity levels.

Severity level check boxes

Notification (239 ) S N otfiontion

Information (3038 ) . Information

Warning ( 508 ) - Warning

Error (727 ) - Error
The number in parentheses indicates the
number of log book entries having that severity
level.
Log book check box

Log book Tap the Log book check box to select the
entries of all log books.

. Log book check boxes

Access/Security (2 ) *  Access/Security

Commissioning (2 ) . Commissioning

Connectivity ( 824 ) - Connectivity

Control (80 ) * Control

Fieldbus (46 ) © Fleldbus
« Fi Il

Firewall (1) rewa
Mapp

Mapp (1299 ) *  Motion

Motion ( 801 ) . Safety

Safety (1) - System

System (1502 ) * Text System

Text System ( 1) * Unit System

Unit System (1) T User
*  Visualization

User (1) , .

. o The number in parentheses indicates the
Visualization (951 ) number of entries in the log book.
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5.16 Machine Information

Mot s | B ®R25
old 2. |4 00 mms
Masters 00 o

-k 501 mm
00 mms
0.0 KN

£3 0.00/000 {5 070612023 @) 16:05:16
B =) 2 MMTester

Z YT - 4 o m A

%00 pm

Machine Info

Information

Model EM2-80SC-20
Serial Number C5487851-10

Software Version PA

Ship Date 2023-02-07

Figure 5-55 Machine Information page

Table 5-71 Machine Information Page
Field/Button Description
Model Model type of the machine
Serial number Serial number of the machine
Software Version Release version of the software
Ship date Date the machine was shipped from Mold-Masters
Restart button
[ Restart ] Tap the Restart button to restart the controller.
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5.17 Data Logger
5.17.1 Data Logger Page

2 <@ 753 00 om 201 mm oo o
Mold'Z (3= 00 mms ? - 5B £} o0.00/7.50 B8 08062023 (@) 11:54:22
Masters 00 bar 00 ¢ EB 2 MMTester

- Switchover Inj - Peak Boost Inj- Peak Boost Inj - Peak Hold, Inj - Switchover
Position Velocity Pressure Pressure Pressure

e oess 0.0 000
e oess 005 xre 000
1nes oesn 005 3 ]
e oess 005 o 000
1ss s
e oess
e s
Tnes oesn
e s
e oess
o053 s
1000 oess
250 2655

oess

s

oess

s

oess

s

oess

Show Statistics

¥ v {»IV&]

Page Down Step Down Scroll Left Start / Stop Auto Scroll

ScrollRight

Figure 5-56 Data logger page

Table 5-72 Data Logger Page

Field Description

[ e i s e patet i e wsites | A [ist of values recorded over time for the

00 162 oa55 000 637.00 000

selected process variables

Show Statistics Show Statistics button
Tap the Show Statistics button to display the
statistics overlay panel.
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@ 11:55:38
ﬁ MMTester

Inj - Switchover
Position

Inj - Peak Boost
Velocity.

Inj - Peak Boost Inj - Peak Hold Inj - Switchover
Pressure Pressure Fressure

s
e
15
s
s
s
s
1
s
s
0o

10.00
g0

o255 000 ) 000
oess 005 o7 000
o255 o008 000
oess 005 o387 000
2855 000
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o255
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oess
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oess
oess
oess
oess
oes5

Minimum
Maximum
Mean
Range

Figure 5-57 Data logger page with statistics
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Table 5-73 Statistics Panel of the Data Logger Page

Field

Description

Minimum

Minimum value recorded

Maximum

Maximum value recorded

Mean

Mean (average) for the column

Range

Range between the maximum and the minimum value for the column

Std. Dev.

Standard deviation

M-Ax Controller User Manual
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5.17.2 Data Logger Configuration

© 000 mm
2 00 mms
= 00 Nm

£3 0007000 [ 250412024 @) 13:38:05
A ¢ B & MMTester

.
Mold /=
Masters'

M Data Logger Configuration

Record ‘ Save

Save Interval 1.0 s Save Interval

Process Variable Limit Min Limit Max Process Variable Limit Min

Injection: Switchover Position

Injection: Peak Boost Velocity

Injection: Peak Boost Pressure

Injection: Peak Hold Pressure

Injection: Switchover Pressure

Figure 5-58 Data logger configuration page

Table 5-74 Record Panel

Field Description
Mode Values: Time, Cycle Start

Data sampling can be performed on a time interval or after a trigger
Save Interval Time interval between data sampling

Values: Any positive value

Can only be changed when the Mode is set to Time

Table 5-75 Save Panel

Field Description

Auto Save Values: No, Yes
When set to yes, the collected data is saved as a CSV file to local memory
or a USB drive after each save interval.

Save Interval Time interval between automatic saving of the collected data to a CSV file
Values: Any positive value
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Table 5-76 Process Variables Panel

Field Description
Process Variable Unit Limit Min Limit Max Process Variable (PV) settings
Inj - Switchover Pasition mm 19.00 20.50 . PI'OCGSS Val'lab|e Name Of prOCeSS
Inj - Peak Boost Velocity mm/s -110.00 -90.00 . . .
variable Tap anywhere in this area to open

the PV selection dialog.

* Unit: Associated units for the selected
process variable

*  Minimum: Minimum value recorded during
the trace

*  Maximum: Maximum value recorded
during the trace
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5.18 Cycle Information

s <em 736 mm |<@@§ 00  om 05 mm Y Y :42:
moaz [ZF ™ /ﬁ - N m 3 460/7.50 B 27/06/2023 (@) 15:42:25
Masters 345 bar 48 W 5 ¢ BB & MMTester

il Cycle Information Max Cycle Time Gycle Start Trigger
(o0 s) (Euromap 67 v )Clamp Closed

@ Cycle Time Actual / Last Time Consecutive Cycles:

Idle 004/ 030 s

§J | Injection 320/ 320 s

Plasticizing 000/ 026 s
Decompression Before 0.00/ 030 s
Decompression After 000/ 024 s
Carriage Forward 074/ 112 s
Carriage Backward 0.00/ 1.06 s
Wait Time 000/ 1.00 s

Wait Time Cooling 0.02/ 002 s

Figure 5-59 Cycle information page

Table 5-77 Cycle Information Page

Field Description

Max Cycle Time Maximum allowed cycle time before cycling
quits with an alarm

Values: Any positive number

To disable the limit, set the Max Cycle Time to

0.0 seconds.
Cycle Start Trigger Cycle Start Trigger
(E 67 + ) Clamp Closed v ) Values:
uromap amp Close: +  Euromap 67

*  E-Multi, M-Ax
* Digital Input
 E-Drive

Tap the left dropdown list box to select the
primary component to use for cycle start
triggering.
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Table 5-77 Cycle Information Page

Field Description
Cycle Start Trigger Cycle Start Trigger
Values:
(Euromap 67 v ICIamp Closed v J Euromap 67:

*  Clamp Closed,

*  Clamp Open,

* Ejector 1 Forward,
* Ejector 1 Back

E-Multi:
* Injection Start

* Carriage Forward
» Carriage Backward

* Plasticizing Start

M-Ax:

«  M-Ax1

«  M-Ax2

«  M-Ax3

-  M-Ax4

e M-Ax5

e M-Ax6
Digital Input:
DI 1 through DI 16
E-Drive:

e E-Drive 1
e E-Drive 2

Tap the right dropdown list box to select
the specific condition to trigger a new cycle
recording..

Consecutive Cycles: 11

Consecutive Cycles

Current count of consecutive automatic cycles
Resets when the machine exits automatic
mode

List of current and previous cycles

Displays a colour bar for each cycle
component representing the portion of the
cycle each component required

A pale shade of a colour is used for the current
cycle while a darker shade of the same colour
is used for the previous cycle uses.
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Masters: 00 e

Material Data

@ 00 o 500 mm
& g =
00

£} oo0/000 [ 30062023 (@) 10:48:29
<= P 3] & MMTester

*All values are intented to be a guide and are subject to change

ABSIPC

Calculator

Material

Manufacturer

“Trade Name

PA6GF

PA 6.6

Grade
1| Structure
Filler Content

Filler Structure

PA 6.6 GF

Density at 23°C

Glass Transition or Melting Temperature

Vicat Softening Temperature

PCGF

Viscosity Measured at Shear Rate of 1000/s

Viscosity Measured at Melt Temperature

Flow Length By Wall Thickness of 1mm / 2mm

PCIPBT

PE-HD

PE.LD

Melt Temperature
Mold Temperature

Max. Peripheral Screw Spee

d

Acrylonitrile/Butadiene/Styrene

ABS Shot Weight 0.000 g

Flowpath

Bayer Wall Thickness

Novodur Wall Thickness Factor

P2H-AT

Projected Area

Amorphous Mold Reaction Pressure
Screw Diameter 0.000 m
Material Throughput 00 i
1 gom || | Calculated Values:
1150 -c ) | stroke Volume 0000 o
Fillng Pressure 00 bar
2080  pas ) | | Clamping Force 00 N
2200 -c ) | |Cooling Time 00 5

© - o
o °
=)

S 2

90.0 mm 370.0 mm Screw Speed 00 pm
2200 “c

-(_260.0 °C Heat Loss 00 kJin

80.0 °c

02 mis

S

Figure 5-60 Material data page

Tap a material in the left panel to see the material’s data.

Table 5-78 Material Data Panel

Field

Description

Glass Transition or Melting Temperature
Vicat Softening Temperature

Viscosity Measured at Shear Rate of 1000/s
Viscosity Measured at Melt Temperature

Flow Length By Wall Thickness of 1mm/2mm
Melt Temperature

Mold Temperature

Max. Peripheral Screw Speed

1150 c

208.0 Pas
2200 °c
700 m

©
&
=)
S

02 mis

Material ABS Origin information for the selected material
Acrylonitrile/Butadiene/Styrene

Manufacturer Bayer

Trade Name Naovodur

Grade P2H-AT

Structure Amorphous

Filler Content 00 %

Fillar Stroefire.

Density at 23°C 11 glem*®

Material data
Values: Any numeric value

Tap a field to modify the values used by the
calculator.
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Table 5-79 Calculator Panel

Field Description
Shot Weight Weight of plastic injected into mold each cycle
Values: Any Numeric Value
Flowpath Length of plastic flow from the sprue to the edge of the part

Values: Any Numeric Value

Wall Thickness

Thickness of part wall
Values: Any Numeric Value

Wall Thickness Factor

Multiplication factor used in the calculation of the filling pressure
based on the wall thickness

Projected Area

Total of the projected areas of the cavities and runners in relation
to the parting surface
Values: Any Numeric Value

Mold Reaction Pressure

Cavity pressure inside the mold
Values: Any Numeric Value

Screw Diameter

Diameter of the injection screw
Values: Any Numeric Value

Material Throughput

Weight of plastic resin processed by the machine per hour
Values: Any Numeric Value

Calculated Values

Stroke Volume

Volume of material required (shot size)

Filling Pressure

Approximate injection pressure required

Clamping Force

Clamping force required

Cooling Time

Minimum part cooling time after the injection and hold process is
completed

Screw Speed

Rotational screw speed during plasticizing

Heat Loss

The heat received by the system multiplied by the material
throughput
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5.20 Free Timers
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Timers

O

Enable

Timer 2

Reset When Entering Auto

Timer 3
mer | | Time

Timer 4 Start Trigger

Timer § Start Trigger #  EMulti: Injection Back
| | stop Trigger
Timer 6

| | stop Trigger # Cycle: Cycle Start

need Reset Trigger

Timer 8 Reset Trigger % EMult: Injecting

Timer 9 Only Reset If Elapsed

| |Data
Timer 10
Time Remaining

Timer Elapsed

Figure 5-61 Timers page

Tap a timer in the left panel to see the timer’s settings.

Table 5-80 Settings Panel

Field

Description

Enable

Tap this check box to enable the timer.

Reset When Entering Auto

Tap this check box to have the timer reset when the mode of
operation changes from manual, setup, or configuration to
automatic.

The timer stops counting down, the Time Remaining is reset
to full, set delay time, and returns to idle to wait for the start
trigger.

Time Set delay time
Values: Any positive number

Start Trigger

Start Trigger Trigger condition to start the timer counting
Once the Time Remaining equals zero, the Timer Elapsed flag
is set.

Stop Trigger

Stop Trigger Trigger condition to stop the timer counting down and return to

idle

The stop trigger does not cause the timer to reset.

© 2024 Mold-Masters (2007) Limited. All Rights Reserved.
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Table 5-80 Settings Panel

Field Description
Reset Trigger
Reset Trigger Trigger for the timer to stop counting down, reset Time

Remaining to the full, set delay time, and return to idle to wait
for the start trigger

Only Reset If Elapsed Tap this check box to have the reset trigger processed only if
the time remaining is zero.

Data

Time Remaining Remaining delay time before the timer has elapsed

Timer Elapsed Values: Off or red

If red, the timer delay is complete.
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5.21 Counters
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Counters

Enable

Counter 2

Reset When Entering Auto

Counter 3
ounter Target Count

Counter 4 Increment Trigger

Counter 5 Increment Trigger # EMulti: Injecting
Reset Trigger

Counter 6 &
Reset Trigger % Mode: Not In Automatic

Counter 7
ounter Only Reset If Elapsed

Counter 8 Data

Counter 9 Count

Counter Elapsed

Counter 10

Figure 5-62 Counters page

Tap a counter in the left panel to see the counter’s settings.

Table 5-81 Counters Page

Field Description

Enable Tap this check box to enable the timer.

Reset When Entering Auto Tap this check box to have the counter reset when the mode
of operation changes from manual, setup, or configuration to
automatic.

The Counter stops counting, the Count is reset to zero, and
returns to idle to wait for the start trigger.

Target Count Set number of start trigger events that need to be counted
before the count is complete
Values: Any positive integer

Increment Trigger

Increment Trigger Trigger condition to start the counter
Once the Count equals the Target Count, the Counter Elapsed
flag is set.

Reset Trigger

Reset Trigger Trigger for the counter to stop counting, reset the Count to 0,
and return to idle to wait for the start trigger

Only Reset If Elapsed Tap this check box to have the reset trigger processed only if
the Count equals the Target Count.

Data

Count Actual number of start trigger events counted

Counter Elapsed Values: Off or red

If red, the count is complete.
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5.22 Key Switch

If additional, non-standard functionality is required, a key switch has been provided to
make the functionality available. The key switch is a momentary switch with a spring
return so the key switch can only be operated intentionally and cannot be left in the active
position. The following is a list of available secondary functionality available when the key
switch is active:

All Axes:

« If a motor is equipped with a brake, the brake can be forced off on the Axis page
when the key switch input is active, allowing the axis to be moved freely if required.
» Direct calibration—In calibration mode with the motors powered on, an axis can
be calibrated directly to the minimum or maximum position when the key switch is
active by holding the negative or positive jog button.

Custom 1/0O:

» Displays additional buttons on the Custom I/O Digital Outputs page that when
pressed force the selected output on or off.
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Section 6 - System Setup

6.1 Installation
It is important to comply with the following warnings to avoid an accident or injury.

WARNING
A Make sure that you read "Section 3 - Safety" before connecting or operating the
controller.

The integrator is responsible for understanding and following international and local
standards for machinery safety when integrating the controller with the injection molding
system.

M-Ax controllers are supplied with a properly sized power cable to run the M-Ax
controller at the maximum current capacity. The integrator must use the appropriate
connection-device/connector at the power source to withstand the full system load.

The M-Ax controller power supply must have a fused disconnect or a main circuit
breaker, according to local safety codes. The M-Ax controller must be located so that the
controller disconnect switch and supply disconnect switch are easily accessible.

Refer to the controller nameplate on the cabinet for confirmation of the main supply
requirements. Please contact Mold-Masters for advice if the local power supply is
outside the specified range.

f WARNING - ELECTRIC SHOCK HAZARD

* Make sure that all energies are properly locked out in the controller and the injection
molding system before installing the controller in the system.

* Do not open the cabinet without isolating the main power supply. The exposed
terminals inside the cabinet may have a dangerous potential of up to 600 VAC across
them.

* Power and signal cables are connected between the controller and the molding
system. Electric power must be shut off, and lockout/tagout procedures must be
followed before installing or removing cables.

* Integration should be done by properly trained personnel based on local codes and
regulations.

* Do not mix electrical power cables with thermocouple extension cables. They are not
designed to carry the power load or list accurate temperature readings of the other’s
application.

f WARNING - TRIP HAZARD

The integrator should make sure that the controller cables do not create a trip hazard on
the floor between the controller and the molding machine.
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6.2 Connecting the M-Ax to a power supply
WARNING - ELECTRIC SHOCK HAZARD

Use extreme care when connecting the controller to a three-phase power supply.
Incorrect connection may result in damage to the controller.

For all M-Ax controllers, the main power switch is a rotary circuit breaker at the rear or
front of the cabinet. This switch is rated to safely handle the total load current during switch
on and switch off. You can use a padlock or a similar device to lock the switch in the off
position to lockout electrical supply during maintenance.

An authorized electrician must connect the M-Ax to the power supply using appropriate
plugs and terminals, and follow the local electrical safety and protection code. Cables have
L1, L2, L3, N, and ground markings for identification.

6.3 Connecting the molding machine to the M-Ax
There are four sets of cables that connect the molding machine to the M-Ax:
1. Servo power and feedback cables

2. IMM EG67 cable

3. Heater-1/0-IMM cables (optional)

4. EU13 input and output cables

The correct sequence must be followed when installing the cables.

The servo power and feedback cables must be routed through the cable track before
being connected to the motors.

M-Ax units are compatible with both E67 and SPI injection machines. All units ship with
an IMM EG67 cable. For injection molding machines with E67, connect the cable to the
E67 terminal on the molding machine. For injection molding machines with SPI, use the
optional IMM SPI adapter on the E67 cable.

The heater-1/0-IMM cables can be connected directly, and all the cables should be routed
so they do not interfere with the operation of the molding machine.

M-Ax controllers have Euromap (EM) 13 input and output terminals on the back of the
cabinet. The controller is supplied with 10 m long EU13 input and output cables.

6.4 Connecting a robot to the M-Ax

M-Ax units are compatible with both E67 and SPI robots. All units are shipped with a robot
jumper plug on the ROBOT E67 connector on the controller

If an E67 robot is to be used, connect the robot's E67 cable to the ROBOT E67 terminal on
the controller. If an SPI robot is to be used, attach the optional ROBOT SPI ADAPTER to
the ROBOT E67 terminal on the controller and connect the robot’'s SPI cable thereto.
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Section 7 - Operation

WARNING
Ensure that you have fully read "Section 3 - Safety" before operating the M-Ax controller.

Always ensure that the M-Ax controller is in a safe to start position before operating the
controller.

7.1 Logging in

Login

User

Password

2
Mold /—
Masters:

Figure 7-1 M-Ax login
NOTE
Anonymous logins are not allowed.

1. Tap the User box, and choose a user type from the dropdown menu.

Login

User I{MMTester v ]I

Password [ ]

I
Mold /=
Masters’

Login

User [MMTester v ]

Password I[ ]I

.
Mold =
Masters’

3. Tap the Login button.
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7.2 Configuring the Controller

7.2.1 Configuring the 1/0

All changes made on this page are saved in Recipe data. After making changes, save the
Recipe data so that no changes are lost. See section "7.2.3.2 Saving recipe data" on page
7-14 for more information.

7.2.1.1 Navigating to the Custom 1/0O page

1. Tap the Directory page button in the left panel.

2. Tap the Machine button.

3. Tap the Custom I/O page button.

Note: All changes made on the Custom 1/O page are saved to Recipe Data.

7.2.1.2 Assigning a custom name
1. Tap adigital input in the list on the left side of the Custom 1/O page.

< 000 mm
2 00 mms
= 00 Nm

Mold =
Masters | 2

3 0o m £3  0.00/0.00 B 16/052023 @) 13:32:29
s
MAX ¢vBER 2 MMTester

Custom 10
Digital Inputs Digital Outputs Analog Inputs Analog Outputs

Name

Hardware Address

L |input

Actions

Triggers Additional Action

Action
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2. Tap in the Name box.
3. Enter text, and tap Enter.

Custom 10 Name
@ # s % & ( )
1123|4567 |8 |9e]|0]- ‘ = ‘ a
a w 3 R T Y U T ° P ( )
q w e r t y u i o p [ 1 Enter
A s ) F G H J K U . 1
a s | d f g h i k 1 ; ‘ ' \ < >
z X c v B N " < > g
4+ z x c v b n m s ‘ . / 4+
&#* E

To close the keyboard without assigning text to the I/O function, tap outside of the key-
board area.

7.2.1.3 Adding an output condition

1. Tap the Digital Outputs tab of the Custom I/O page.

2. Tap a digital output in the list on the left side of the Custom I/O page.

S 000 mm | 000 mm | 000 mm |y 000 mm |g 000 mm |g 000 mm 152
MoldZ (X 00 mms |£ 00 mmw 00 mms |£ 00 mms [Z 00 mms [Z 00 mm £ ooo/o00 B 160512023 D 13:52:29
Masters' | 00 wNm |2 00 Nm [= 00 nNm |3 00 Nm |[S 00 Nm [ 00 Nm MAX ¢ BER & MMTester

Digital Inputs Digital Outputs Analog Outputs

Settings Conditions

Name
Hardware Address

| Mode

Delay On
On Time
Pulse Time
Invert Output

Output

The digital output will be OFF by default if there are no conditions defined.
3. Tap the New Conditions button.
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4. Select a condition type from the Type dropdown list box.

Type
| None )

Euromap 67

EMulti

MAX Axis

10

Mode

¥

If you tap Mode, the Conditions panel will be display the mode options.
Mode

' Manual v

Automatic

Setup

| Calibration

5. Tap the Save button.
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The Conditions panel shows the conditions for the selected digital output.

Conditions

@ In Manual

7.2.1.4 Editing an output condition
1. Tap a condition in the Conditions panel.

| Conditions

Manual

¥

2. Edit the condition. See "7.2.1.3 Adding an output condition" on page 7-3 for further
information.

')

If you change the Mode selection from Manual to Automatic and tap save, the interlock
in the conditions panel will be updated.

Conditions
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7.2.1.5 Deleting an output condition
1. Tap the output condition in the condition panel.

Conditions

2. Tap the delete button.

The Conditions Panel will be updated.

Conditions

7.2.1.6 Editing an output setting

1. In the Settings panel, tap any field or tap a field and enter the new information.
See "5.4 Custom I/O" on page 5-48 for more information.
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7.2.2 Configuring an axis

7.2.2.1 Navigating to an axis page
1. Select the M-Ax button in the Navigation panel.

7-7

S < 000 mm |q 000 mm |[o 000 mm |y 000 mm |9 000 mm |o 000 mm -25:
MoldZ (% 00 mms | 00 mws ¥ 00 mms |3 00 mms |¥ 00 mms |3 00 mms £ oo0r000 8 17052023 D 10:25:46
Masters: | X 09 ym |2 00 ~Nm [2 00 n~Nm |2 00 ~m [2 00 Nm [2 00 Nm < WA ¢ BB & MMTester

Configuration
M-AX: 1

General

Motion

‘ Settings
Name
Type

Enable

2. Tap the M-Ax axis to configure.

3. Tap the Settings button in the Contextual panel.

000 mm |q 000 mm [ 000 mm [g 000 mm |g 000 mm [g 000 mm 125:
Mold/Z= (2 00 mms |[Z 00 mws [£ 00 mms [Z 00 mms [Z 00 mms [Z 00 mme £ oo0/000 B 17052023 © 10:25:46
Masters' |2 00 wxm |2 00 Nm |2 00 w~Nm |2 00 Nm [2 00 Nm |2 00 Nm < M ¢BEBR & MMTester

Configuration
M-Ax: 1

General

Motion

‘ Settings

Name
Type

Enable
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7.2.2.2 Enabling an axis
The motors must be off to perform the following task.

1. Navigate to an axis page. See section "7.2.2.1 Navigating to an axis page" on page
7-7.

2. Tap the Enable checkbox.

~ |y 000 mm
Mold/= |2 00 mms
Masters' | = 00 nm

%0 £} 000/000 (& 17052023 @) 10:25:46
N < M ¢ B 2 MMTester

Configuration
M-Ax: 1

‘ Settings

Name

Type Basic Linear Axis v
Enable

If there are any axis interlocks required, they can be added using the Axis Interlock panel.
See section "5.3.5 Axis Configuration" on page 5-33 and section "5.3.3 Interlock Detailed-
Dialog Box" on page 5-24 for more information.
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7.2.2.3 Configuring axis position, torque, and motion parameters

1. Navigate to an axis page. See section "7.2.2.1 Navigating to an axis page" on page
7-7.

2. Tap the Settings button in the Contextual panel.

= 000 mm 000 mm
Mold/ 2= 00 mms 00 mms
Masters < 0.0 0.0 N

O £3 0007000 & 17/052023 @) 10:25:46
mms
< VA - & MMTester

3. Tap the General tab.

Configuration

M-Ax: 1 Axis General Motion

Enter the axis position settings in the Position group box.
Enter torque limits and values in the Torque group box.
Tap the Motion tab.

Enter the motion parameters in the Motion group box.

N o o~

See "5.3.5 Axis Configuration" on page 5-33 for more information.
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7.2.2.4 Configuring a motor
CAUTION
If you change a motor, the commutation offset must be determined again.

For more information, see "7.2.2.5 Determining a commutation offset" on page 7-10.

1. Tap the Motor button in the Contextual panel.
2. Tap the Select button and select a motor from the Motor Data dialog box.

. Motor Selection

Motor Data MSKO040C_0450_ NN.xml

The message “Changes require restart” will be displayed in the top right of the
Navigation panel.

Changes require restart

3. Reset the controller.

You can confirm that the motor parameters are correct by going to the MAx1 axis motor

page.

7.2.2.5 Determining a commutation offset
Requirements:
» The motors should not be powered on until the commutation offset has been

determined. Before the commutation offset has been determined there can be

unpredictable motion when powering the drive while the axis is enabled.

. In the commutation-offset group box, tap the Autotune button.
2. Tap OK in the Start Auto-tuning dialog box.
The Active LED will be green while auto-tuning is running.
3. Wait until the LED turns off.
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7.2.2.6 Configuring a drive
1. Tap the Drive button in the Contextual panel.

N

2. Edit the Encoder Revolutions, Motor Revolutions, and the Reference Distance.
3. Save the Fixed data.

7.2.2.7 Auto-tuning a controller
1. Tap the Autotune button in the Controller group dialog box.
2. Tap OK in the Auto-tuning dialog box.

The Autotune active LED will turn green when auto-tuning starts. When the LED turns
off, auto-tuning is complete.

3. Optional: Save the Fixed or Recipe data values if they have been changed.
4. Optional: Reset the controller.

There are four methods of calibrating an axis:

1. Manual
2. Direct
3. Switch

4. Automatic

7.2.2.8 Manually calibrating an axis
1. Go to the Axis page.
2. Tap the Calibration button in the Contextual panel.

3. Turn the motors on
4. Tap the Enable Calibration Mode check box to enter calibration mode.

5. Tap the Jog negative or Jog positive button in the footer until contact is made with the
end stop.

6. If the negative jog was used, the stroke should be set to 0 - Min Position Offset.

7. |If the Positive jog was used, the stroke should be set to Maximum Position - Min
Position Offset.

8. After the axis is calibrated to one of the end stops, jog to the other end stop and
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release the button once contact is made.
9. Confirm that the axis position is correct.
10. Switch to setup mode and negative jog the axis until the 0 position is reached.
11. Confirm that the hard stop is a distance of Min Position Offset away.
12. Positive jog the axis until the Maximum software position is reached,
13. Confirm that the hard stop is a distance of Max Position Offset away.
The axis position range is now from 0 to Maximum Position - Max Position Offset - Min
Position Offset. You must go into Calibration mode to travel outside this range.
7.2.2.9 Using automatic calibration of an axis
1. Go to the Axis page.
2. Tap the Calibration button in the Contextual panel.

Turn on the motors.

Tap the Enable Calibration Mode check box to enter calibration mode.
Make sure that the axis is free to move its full stroke.

Select Switch, End Stop, or Automatic in the Homing-mode drop-down box.
Tap the Start button.

N o o s~ w

The axis will begin the automatic calibration based on the selected mode and param-
eters.

If automatic calibration finishes without errors, the Calibrated LED will turn green.

See section "5.3.8 Calibration" on page 5-46 for more information about calibration
types.

7.2.2.10 Configuring the axis motion

1. Go to the Axis page.

2. Tap the M-Ax button in the Contextual panel.

3. Enter the number of motion steps required for this axis.
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4. Enter the starting position for the motion steps. (The final motion step must return to
this position.)

M (300 ]

5. Select a start trigger.

Start Trigger [Always On ]

. Select the first motion step.
7. Tap the edit button.

N

8. In the motion detailed-dialog box, set the Direction, Position, Profile, and any additional
parameters that are required.

9. Optional: If the motion step requires additional interlocks, press the New Interlock
button to configure the new interlocks. (Up to nine interlocks can be configured for each
motion step.)

10. Tap the Save button.
11. Repeat the previous steps for all motion steps.
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7.2.3 Recipel/Fixed Data

7.2.3.1 Creating a recipe file
1. Tap the data button in the left panel to go to the Data page.

2. Tap in the text box and enter a name in the field using the pop-up keyboard.

-

‘0 Create

.

3. Tap the create button.
The new recipe data file will be displayed in the file list and will be used as the active
loaded recipe data file.

7.2.3.2 Saving recipe data

1. Tap the data button in the left panel to go to the Data page.

2. Tap a recipe file in the file list.
3. Tap the save button.
The saved data file will be used as the active loaded recipe data file.

7.2.3.3 Deleting a recipe file
1. Tap the data button in the left panel to go to the Data page.

2. Tap a recipe file in the file list.
3. Tap the delete button.
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7.2.3.4 Creating a fixed data file
1. Tap the Fixed data page button in the Contextual panel.

2. Tap in the text box and enter a name in the field using the pop-up keyboard.

‘0 Create [

3. Tap the create button.

The new fixed data file will be displayed in the file list and will be used as the active
loaded fixed data file.

7.2.3.5 Saving fixed data
1. Tap the Fixed data page button in the Contextual panel.

2. Tap a fixed data file in the file list.
3. Tap the save button.
The saved data file will be used as the active loaded fixed data file.

7.2.3.6 Deleting a fixed data file
1. Tap the Fixed data page button in the Contextual panel.

2. Tap a fixed data file in the file list.
3. Tap the delete button.
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7.2.4 User Management

7.2.4.1 Navigating to the User Management Page
1. Tap the Directory button in the left panel.

2. Tap the Machine button.

3. Tap the User button.

All users are displayed in the User Management panel.

g & . £3 0.00/0.00 B 17052023 @) 10:57:06
= Y < A ¢ BB & MMTester

i User Management

@ | User Last Logged In

Administrator Everyone, Commissioning, EditConfig, EditRecipe, ViewConfigPages, Administrators Monday, May 01, 2023 9:25:28 PM

Anonymous Everyone Tuesday, May 02, 2023 4:54:23 PM

MMTester Everyone, Commissioning, EditConfig, EditRecipe, ViewConfigPages, Administrators Wednesday, May 17, 2023 2:37:06 PM

Operator Everyone Tuesday, May 09, 2023 12:42:02 PM

Supervisor Everyone, Commissioning, EGitRecipe, ViewConfigPages. Tuesday, May 09, 2023 12:32:09 PM

Technician Everyone, EdiiRecipe, ViewConfigPages Tuesday, May 09, 2023 12:42:10 PM

Previous [ 1 |  Next

& )

Edit Import/Export

All users, except for Operator, can access this page, and can create, edit, or delete
user profiles that have a lower level role than the currently logged-in user.
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7.2.4.2 Creating a user
1. Tap the Add button.

o+

Add

2. Tap the fields of the Add a user dialog box and enter information,

Add a user

SYSTEM SETUP

User

Available roles

Name

Password

Confirm

User account requirements:

[ ] commissioning
[ ] EditConfig
[ ] EditRecipe
D Everyone
[ ] viewConfigP...

User

Available roles

Name

Password

Confirm [

User account requirements:

D Commissioning
[ ] EditConfig
[ ] EditRecipe
D Everyone
[ ] viewConfigP...
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Press the OK button.
The new user is added to the list of users.

New User Commissioning, EditConfig, EditRecipe, Everyone q Wednesday, May 17, 2023 2:59:56 PM

Operator Everyone Tuesday, May 09, 2023 12:42:02 PM

7.2.4.3 Deleting a user
1. From the list of users, tap the user you want to delete.

Operator
2. Tap the Delete button.
3. Tap the Yes button in the confirmation dialog box.

7.2.4.4 Exporting user management data
1. Tap the Import/Export button.

2. In the Export panel of the Import/Export dialog box, tap the Filename field and enter a
filename.

Import/Export

Ferame E—

Filename

Import Group Settings

NS

Import User Accounts
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3. The user data is exported to the User Data/Users folder.

S < 132 mm | 000 mm [o 000 mm |y 000 mm |g 000 mm | 000 mm -05:
Mold'Z (% 00 mms [ 00 mms | 00 mms |$ 00 mms [£ 00 mms |X 00 mms £ oeos000 B 17052023 D 1:05:57
asters’ |2 o0 xm |2 00 Nm |2 00 nwNm |2 00 wNm |2 00 nNm [2 00 Nm < i P 5] & MMTester

Current Directory: _Users

Explorer

(S
Test Export.usr
Refresh

]

Multi-Select

Copy

Cut

Paste

a v [ 4
Scroll Up Seroll Down Enter

L

7.2.4.5 Importing user management data

1.

Using the User Data page, move the .usr file to the User Data/Users folder. See
section "5.9.3 User Data" on page 5-68 for more information about the User Data
page.

Go to the User Management page and tap the Import/Export button.
From the list of files, tap the file that you want to import.
Tap the Import button.

Import/Export

Import Export ‘

Filename
Test Exportusr

Filename Test Export.usr
Import Group Settings

Import User Accounts

<&
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7.3 Using the controller

Forward motion is motion traveling towards 0. Backward motion is motion traveling away
from O.

7.3.1 Powering the motors
1. Tap the Motor button in the left panel.

If the motors are successfully powered, the LED and the border of the Motor button will
turn green.

7.3.2 Turning off power to the motors
1. Tap the green Motor button in the left panel.

2. Tap OK in the dialog box.

If power is successfully turned off to the motors, the LED and the border of the Motor
button will turn white.

Note: Some critical alarms will turn off the motors or restrict the motors from powering if
they are active. If you cannot power the motors, check the active alarms.
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7.3.3 Putting the controller into setup mode

Setup mode allows you to move the axes freely within the software position limits. Any
configured interlocks will be ignored while jogging in setup mode.

Tap the Setup button in the Footer to put the controller into setup mode.

All moves in setup mode are executed with the velocity and torque set in Axis
Configuration.

See section "5.1.5 Footer" on page 5-7 for more information on the Footer buttons.

7.3.4 Putting the controller into calibration mode

Calibration mode allows you to move the axes without restrictions. Any configured
interlocks or software position limits will be ignored while jogging in calibration mode.
Calibration mode should only be used to calibrate the axis, or in the event that something
has moved the axes outside of the software’s limited range and the axis is not able to
move in another mode. All moves in calibration mode are executed with the velocity and
torque set in Axis Configuration.

1. Tap the Setup mode button in the Footer.

2. Go to the M-Ax calibration page
3. Tap the Enable Calibration Mode checkbox.

The border of the Setup mode button will change from green to yellow when the
controller is in calibration mode.

See "7.2.2 Configuring an axis" on page 7-7 for more information on calibrating an axis.
See "5.1.5 Footer" on page 5-7 for more information on the Footer buttons.
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7.3.5 Putting the controller into manual mode

Manual mode allows you to move the axes within the predefined motion steps. All manual
moves take into account the interlocks defined for the motion steps to be executed. Motion
will be executed with the velocity and torque set up for each motion step.

Tap the Manual button in the Footer to put the controller into manual mode.

See section "5.1.5 Footer" on page 5-7 for more information on the Footer buttons.

7.3.6 Putting the controller into auto mode
Requirements for auto mode:

1. Motor power on

EM67—Safety gates must be closed
EM67/Machine—E-Stops must be OK

Enabled MAx axes must be in their start positions

o &~ e

No critical alarms active

Tap the Auto button in the Footer to put the controller into auto mode.

If the change to automatic mode is not possible, an alarm will be displayed in the footer.

|° 25 Switch to automatic mode not allowed!
L]

Tap the alarm acknowledge icon in the Footer alarm display.

Once the machine is switched into auto mode, the M-Ax axes will monitor for the axis start

M-Ax Controller User Manual © 2024 Mold-Masters (2007) Limited. All Rights Reserved.



SYSTEM SETUP 7-23

w

Mold
Mas

<’

trigger to be OK. Once the axis start trigger is OK, the motion steps will check the steps
interlocks and execute the motion steps until all the steps are completed. After all the
steps are completed, the axis will again wait for the axis start trigger to begin motion again.

For more information on setting up the axes motion steps, see section "7.2.2 Configuring
an axis" on page 7-7.
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Section 8 - Maintenance

WARNING

Ensure that you have fully read "Section 3 - Safety
procedures on the M-Ax controller.

>

before doing maintenance

Always isolate your controller at the source before you open the unit to inspect it or
replace fuses.

8.1 Replacement Parts

Mold-Masters does not expect that you will need to repair any controller parts at board
level other than fuses. In the unlikely event of any board failure then we provide an
excellent repair and exchange facility for all our customers.

8.2 Cleaning and Inspection

Every environment suffers some degree of contamination, and it is necessary to inspect
the fan filters at regular intervals. Monthly inspection is recommended. Any excess dust
that has entered into the cabinet may be removed with a light brush and vacuum cleaner.

If the equipment is subject to vibration, we recommend that you use an insulated
screwdriver to check that no terminals have become loose.
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calibrating an axis 7-11
Connections
Connecting a Robot to the M-Ax 6-2

Hard stop 5-35
Hazard Areas 3-2

Maximum hard stop 5-35
Maximum position offset 5-35
Maximum SW position 5-35
Minimum Hard stop 5-35
Minimum position offset 5-35
Minimum software position 5-35

S

Safety
Hazard Areas 3-2
Lockout 3-10
S.I. units 1-2

T
trip hazard 6-1

Vv
Valid stroke range 5-35
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