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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
M-Ax-UM-EN-00-02-8 July 2019 02-8

1.3 Warranty

For current warranty information please refer to the documents available from
our website: https://www.milacron.com/mold-masters-warranty/ or contact
your Mold-Masters representative.

1.4 Return Policy

Please do not return any parts to Mold-Masters without a preauthorization
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 waypbill.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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1.6 Copyright

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. Mold-Masters®and
the Mold-Masters logo are trademarks of Mold-Masters.

M-Ax Controller User Manual

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 3.7851
Ib Pound 0.4536 kg
Ibf Pound force 4.448 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
rpm Revolutions per minute
S Second
° Degree

C Degree Celsius 0.556 ('F -32)
°E Degree Fahrenheit 1.8 °C +32

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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1.8 Trademarks and Patents

ACCU-VALVE, DURA, E-MULTI, FLEX-DURA FLEX-SERIES, FUSION-SERIES, HOT EDGE,
MASTERPROBE, MASTER-SHOT, MOLD-MASTERS, MELT-DISK, MOLD-MASTERS ACADEMY,
MASTER-SERIES, MASTERSOLUTION, MASTERSPEED, MERLIN, MOLD-MASTERS SYSTEM,
MPET, STACK-LINK, are the registered trademarks of MOLD-MASTERS (2007) LIMITED.

Information contained herein is, to our best knowledge, true and accurate, but all recommendations or
suggestions are made without guarantee. Since the conditions of use are beyond our control, Mold-
Masters disclaims any liability incurred in connection with the use of our products and information
contained herein. No person is authorized to make any statement or recommendation not contained
herein, and any such statement or recommendation so made shall not bind Mold-Masters. Furthermore,
nothing contained herein shall be construed as a recommendation to use any product in conflict with
existing patents covering any products or its use, and no license implied or in fact granted herein under
the claims of any patents.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic
or mechanical, including photocopy, recording, or any information storage and retrieval system without
permission in writing from the publisher. All details, standards and specifications may be altered in
accordance with technical development without prior notification.

May be manufactured under one or more of the following U.S. Patents:

5792493, 5795599, 5820899, 5843361, 5849343, 5853777, 5935615, 5935616, 5935621, 5942257,
5952016, 5980236, 6009616, 6017209, 6030198, 6030202, 6062841, 6074191, 6077067, 6079972,
6095790, 6099780, 6113381, 6135751, 6162043, 6162044, 6176700, 6196826, 6203310, 6230384,
6270711, 6274075, 6286751, 6302680, 6318990, 6323465, 6348171, 6350401, 6394784, 6398537,
6405785, 6440350, 6454558, 6447283, 6488881, 6561789, 6575731, 6625873, 6638053, 6648622,
6655945, 6675055, 6688875, 6701997, 6739863, 6752618, 6755641, 6761557, 6769901, 6776600,
6780003, 6789745, 6830447, 6835060, 6840758, 6852265, 6860732, 6869276, 6884061, 6887418,
6890473, 6893249, 6921257, 6921259, 6936199, 6945767, 6945768, 6955534, 6962492, 6971869,
6988883, 6992269, 7014455, 7018197, 7022278, 7025585, 7025586, 7029269, 7040378, 7044191,
7044728, 7048532, 7086852, 7105123, 7108502, 7108503, 7115226, 7118703, 7118704, 7122145,
7125242, 7125243, 7128566, 7131832, 7131833, 7131834, 7134868, 7137806, 7137807, 7143496,
7156648, 7160100, 7160101, 7165965, 7168941, 7168943, 7172409, 7172411, 7175419, 7175420,
7179081, 7182591, 7182893, 7189071, 7192268, 7192270, 7198740, 7201335, 7210917, 7223092,
7238019, 7244118, 7252498, 7255555, 7258536, 7270538, 7303720, 7306454, 7306455, 7314367,
7320588, 7320589, 7320590 7326049, 7344372, 7347684, 7364425, 7364426, 7370417,7377768,
7381050, 7396226, 7407379, 7407380, 7410353, 7410354, 7413432, 7416402, 7438551, 7462030,
7462031, 7462314, 7465165, 7470122, 7507081, 7510392, 7513771, 7513772, 7517214,
7524183, 7527490, 7544056, 7547208, 7553150, 7559760, 7559762, 7565221, 7581944, 7611349,
7614869, 7614872, 7618253, 7658605, 7658606, 7671304, 7678320, 7686603, 7703188, 7713046,
7722351, 7731489, 7753676, 7766646, 7766647, 7775788, 7780433, 7780434, 7794228, 7802983,
7803306, 7806681, 7824163, 7845936, 7850442, 7874833, 7877163, 7891969, 7918660, 7918663,
7931455, 7963762, 7988445, 7998390, 8062025, 8066506, 8113812, 8142182, 8152513, 8167608,
8202082, 8206145, 8210842, 8241032, 8280544, 8282386, 8308475, 8308476, 8328546, 8353697,
8414285, 8425216, 8449287, 8465688, 8469687, 8475155, 8475158, 8480391, 8568133, 8690563,
8715547,8753102, 8757998, 8758002, 8845321, 8899964, 8940202, 8985997, 9004906, 9028243,
9073246, 9186830, 9186833, 9227351,9248593, 9272455, 9327436, D525592, RE38265, RE38396,
RE38920, RE39935, RE40478, RE40952, RE41536E, RE41648E+ Pending.

© 2019 MOLD-MASTERS (2007) LIMITED, ALL RIGHTS RESERVED
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Section 2 - Global Support

2.1 Manufacturing Facilities

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
Sé&o 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 1432 265768

fax: +44 1432 263782
uk@moldmasters.com

2.2 Regional Offices

AUSTRIA / East and South
East 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 ltalia

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
Postfach/P.O. Box 19 01 45

76503 Baden-Baden, Germany
Neumattring 1

76532 Baden-Baden, Germany

tel: +49 7221 50990

fax: +49 7221 53093
germany@moldmasters.com

INDIA

Mold-Masters Technologies
Private Limited

# 247, Alagesan Road,

Shiv Building, Saibaba Colony.
Coimbatore T. N.

India 641 011

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
Hlavni 823

75654 Zubri

Czech Republic

tel: +420 571619017

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
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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 K.K.
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

ZI la Mariniére,

2 Rue Bernard Palissy
91070 Bondoufle, France
tel: +33 (0) 178 054020
fax: +33 (0) 1 78 05 40 30
france@moldmasters.com

MEXICO

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

Circuito ElI 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
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Regional Offices - continued

POLAND

Mold-Masters Europa GmbH
Skr. Pocztowa 59

00-908 Warszawa

Poland

tel: +48 (0) 66 91 80 888
fax: +48 (0) 66 91 80 208
poland@moldmasters.com

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 32 45
turkey@moldmasters.com

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

2.3 International Representatives

ARGENTINA

Sollwert S.R.L.

tel: +54 11 4786 5978

e: sollwert@fibertel.com.ar

BULGARIA

Mold-Trade OOD

tel: +359 82 821 054

e: contact@mold-trade.com

GREECE

lonian Chemicals S.A.

tel: +30 210 6836918-9

€: m.paviou@ionianchemicals.com

ROMANIA

Tehnic Mold Trade SRL

tel: +4 021 230 60 51

e: contact@matritehightech.ro
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DENMARK*

Englmayer A/S

tel: +45 46 733847

e: support@engimayer.dk
*Coverage includes Norway and
Sweden.

ISRAEL

ASAF Industries
tel: +972 3 5581290
e: sales@asaf.com

RUSSIA

System LLC

tel: +7 (495) 199-14-51

e: moldmasters@system.com.ru

SLOVENIA

RD Picta Tehnologije d.o.o.
tel: +386 59 969 117

e: inffo@picta.si

SPAIN

Ferromatik Milacron /

Mold Masters Europa GmbH
C/. Enric Morera, 7

Polig. Ind. Foinvasa

08110 Montcada i Reixac
Barcelona, Spain

tel: +34 93 575 41 29

fax: +34 93 575 34 19
spain@moldmasters.com

BELARUS

HP Promcomplect
tel: +375 29
683-48-99 e:
info@mold.by

FINLAND

Oy Scalar Ltd.

tel: +358 10 387 2955
e: info@scalar.fi

PORTUGAL

Gecim LDA

tel: +351 244 575600
e: gecim@gemic.pt

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.

2-2



Mold 2 SAFETY 3-1

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.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Masters
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.

—No
—_
o
w
w
A

Mold area

=/ 2. Clamping mechanism area
':ti /1 [F 3. Area of movement of
core and ejector drive
L mechanisms outside areas
1and 2
:L‘_—i || / ' | _D:' | | 4. Machine nozzle area
Top view with guards removed 5. F/?Sl;i_caﬁ”g.f”d /or
injection unit area
9 , 1 s 6. Feed opening area
—— : 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
outside the mold area

Front view with guards removed

Figure 3-1 Injection molding machine hazard areas
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Safety Hazards - continued

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

See Figure 3-1area1 |+ 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:
See Figure 3-1area2 |+ 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
See Figure 3-1 area 3

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
See Figure 3-1 area 4 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

See Figure 3-1 area 5 | 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
See Figure 3-1 area 6

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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Safety Hazards - continued

Table 3-1 Safety Hazards

Hazard Area

Potential Hazards

Area of the Heater
Bands of the
Plasticizing and / or
Injection Cylinders
See Figure 3-1 area 7

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
See Figure 3-1 area 8

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
See Figure 3-1 area 9

*  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

See Figure 3-1 area
10

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

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.

3-4



Mold 2 SAFETY
Masters 3.3 Operational Hazards
WARNINGS
A » Refer to all machine manuals and local regulations and codes for safety
information.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.

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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Operational Hazards - continued

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.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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3.4 General Safety Symbols
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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.

G,
&

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.

>

-

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

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

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.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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General Safety Symbols - continued

Table 3-2 Typical Safety Symbols

Symbol

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 incorrectly.

Communications Interface and Control Sequence:

It is 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.

It is 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.

© 2020 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



M-Ax Controller User Manual

SAFETY 3-10

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.

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.

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.

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.

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

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.

It is 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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3.6.2 Energy Forms and Lockout Guidelines
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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.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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3.7 Grounded Earth Connections

Grounded earth connections are located on the M5 self clinching studs
attached to the metallic panels of the controller cabinet. See Figure 3-2.

Grounded
earth label

Figure 3-2 Example of grounded earth connections

3.8 Disposal

WARNING

A Milacron 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 © 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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3.9 M-Ax Safety Hazards

Masters
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 Milacron 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.
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SAFETY
3.9.2 Cabinet Push / Tip Forces

Table 3-4 Cabinet Push / Tip Forces

Small Cabinet Large Cabinet

Force required to move

cabinet on castors 11 Ibs (5KG F)

22 Ibs (10KG F)

Force required to tip
cabinet if one castoris | 33 Ibs (15KG F)
missing

40Ibs (18KG F)

3.10 M-Ax Controller Safety Features

I |<—o1

|
s - .2

] Mol =

| 1. Alarm indicator light

2. Emergency stop button

3. Main power breaker

Figure 3-3 M-Ax controller safety features
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OVERVIEW
Section 4 - 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.

Digital outputs can be programmed using the permission tables.

The motion permission tables prevent unwanted motions. Inputs and outputs
can be added and removed by the Super User.

This controller includes:

Six programmable servo axes, with the capability of more.
Quick view help screen.

Axis configuration interface.

Input and output configuration.

o bk~ w0 N =

Euromap 67 interface and monitoring.
6. Motion permission tables and programmable outputs.

4.2 Super User

Only a user with Supervisor level 12 authority can configure the auxiliary
axis and its input / output. In this document, this user will be called the Super
User.

M-Ax Controller User Manual
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Masters:
4.3 Controller Front

[Aanters

Human machine interface (HMI)
2. Emergency stop button (red)

3. Servo status and enable / disable button
(white)

4. Auto / Manual mode status button (green)

5. Filter tray

Figure 4-1 M-Ax controller front
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4.4 Controller Back - Connections Side

Shown with standard wire connectors 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

NS o RN 0Dd

Main power breaker

Figure 4-2 M-Ax controller back - connections side
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Masters -
Section 5 - System Setup

5.1 Installation

WARNING
A Ensure that you have fully read “Section 3 - Safety” before connecting or
operating the controller.

It is the responsibility of the integrator to understand and follow international
and local standards for safety of machinery when integrating the controller
with the molding system.

The M-Ax controller should be located in such a way that the main
disconnect is easily accessible in case of emergency.

M-Ax controllers are shipped with a power cable, which is a correct size to
run the system. When you install a connector on the cable, ensure that the
connector can safely withstand the full system load.

The M-Ax controller supply should have a fused disconnect or main circuit
breaker according to local safety codes. Refer to the serial plate on the
controller cabinet for confirmation of the main supply requirements. If the
local supply is outside the specified range, please contact Mold-Masters for

advice.
WARNING - ELECTRIC SHOCK HAZARD
A 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.

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

f E WARNING - TRIP HAZARD

The integrator should ensure that the controller cables do not present a trip
hazard on the floor between the controller and the mold machine.
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5.2 Connecting the Controller to the M-Ax
There are 3 sets of cables that connect the controller to the M-Ax:

w

1. servo power cables
2. servo feedback cables
3. heater - 1/O - IMM cables (optional)

The correct sequence must be followed when installing the cables. The
servo power and feedback cables need to be routed through the cable track
before being connected to the motors. The heater - I/O - IMM cables can

be connected directly, and all the cables should be routed so they do not
interfere with the mold or molding machine operation.

5.3 Connecting a Robot to the M-Ax

M-Ax units are compatible with both E67 and SPI robots. In all cases, the
controller is shipped with a robot jumper plug.

If no robot is used, connect the robot jumper plug to the “ROBOT E67”
connector on the controller.

Figure 5-1 Robot jumper plug

If an E67 robot is to be used, connect the robot's E67 cable to the “ROBOT
E67” connector on the controller. If an SPI robot is to be used, attach

the optional “ROBOT SPI ADAPTER” to the “ROBOT E67” connector on
the controller, and connect the robot’s SPI cable into the “ROBOT SPI
ADAPTER.”

5.4 Connecting the M-Ax to the Molding Machine

M-Ax units are compatible with both E67 and SPI injection machines. All units
ship with an IMM E67 cable. The cable connects to the IMM E67 connection
on the controller. If used with an E67 IMM, the cable plugs into the IMM’s E67
connection directly. If an SPI IMM is used, the cable plugs into the optional
IMM SPI adapter, which then plugs into the IMM SPI connection.
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Section 6 - Operation

WARNING
A 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.

6.1 Mode of Operation

1. Hot runner controller: Hot Runner Controller functionality is described in
the M2 temperature controller manual.

2. Servo controller: Manual and Auto buttons are operated by pressing the
yellow Auto/Manual button located beneath the HMI. See “Figure 4-1
M-Ax controller front” on page 4-2.

6.1.1 Controller Power Up

CAUTION
Although the main breaker has the capacity to switch the whole system

“Off”, it is recommended that this is only done in an emergency. The
controller uses computer technology and should be switched off in stages.
A sequenced method for switching “On” and “Off” protects the console and
keeps the switched load to a minimum to extend the life of the main isolator.

For all M-Ax controllers, the main power disconnect is a 3-pole breaker,
located at the rear of the cabinet. This breaker is rated to safely disconnect
the total load current when switched “Off”.

e Main power breaker
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OPERATION
When powered up, the controller starts up in HRC mode, as shown here:

Controller Power Up - continued

TR WA lm.mr e
e el WL - el L
R R W] R R
e e R P
e e
(RG] - ARl -REC] - Rl R
oRECEL - WECEL G G -]
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Wl - Wl -l -l W,
-Gl -

ammnmj Logn ;m{ DG

I e
(HHCaL W] WL W]
e e e e
WGl - WG] Gl -Gl - L
W ] Rl R -]
Gl R W HC ET

TP | T m [.n.l:.ul

m-wnn:msmm

After the controller unit has powered up, select servo control function with this

button:
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6.2 Movement Naming Conventions
There are four possible positions an axis can move to:

6.2.1 IN

IN means an axis position that is full stroke into the work area. Damage can
occur to the axis when it is fully in the work area.

IN (In to trouble) can be described as forward, backward, advanced or
retracted. It will still be fully in the work area.

Triggers and status I/O points can be selected to start movement and show
status for the IN position.
6.2.2 OUT

OUT means an axis position that is full stroke out of the work area. No
damage can occur to the axis when it is fully out of the work area.

OUT (Out of trouble) can be described as forward, backward, advanced or
retracted. It will still be fully out of the work area.

Triggers and status I/O points can be selected to start movement and show
status for the OUT position.
6.2.3 MidIN

MidIN means an axis position that is partially in to the work area. Damage
can occur to the axis because it is in an intermediate position in the work area
before full stroke IN.

Triggers and status I/O points can be selected to start movement and show
status for the MidIN position.
6.2.4 MidOUT

MidOUT means an axis position that is partially in to the work area. Damage
can occur to the axis because it is in an intermediate position in the work area
before full stroke OUT.

Triggers and status I/O points can be selected to start movement and show
status for the MidOUT position.

6.2.5 Rotary Movements

When using a rotary axis, the four profile movements are shown as Index#1,
Index#2, Index#3 and Index#4.
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6.3 Manual Mode Indication
Manual mode without Calibration / Homing done.

£ -
@ 2
1. Auto / Auto Ready

2. Manual / Setup

6.3.1 Auto Ready Indication
Auto / Auto Ready is orange and Manual / Setup is green.

Auto Ready is achieved when there are no alarms present for the component
and Calibration / Homing is done.

NOTE
Although the axis is in Auto Ready mode, it is still in Manual mode as well

so the component can still be moved as if it were in Manual / Setup mode.

&
{

6.3.2 Auto Mode Indication

Auto / Auto Ready is green and Manual / Setup is off. To enter full Auto mode,
tap”F1” on HMI panel with component in Auto Ready mode.

&
U

NOTE
The hand icon will turn green when the component is in Manual / Setup

mode and orange when the component is ready for Auto mode.
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OPERATION

6.3.3 Power Jog

Power jog allows a higher torque limit to be set on the Axis Configuration
screen, found on the Jogging tab.

[

The Power jog icon will turn green when power jog is enabled.

6.3.4 Permission Table Override

Permission table override allows a Super User to get the component out of a
locked condition. This action may be required if the permission table will not
allow any movement of the component due to a fault condition.

Jog IN and jog OUT functions will be accessible to the Super User, although
they will not be shown as available by the permission table.

A

The Permission Override icon will turn green when permission override is
enabled.

Permission override will be turned off when the Super User taps this button
again or by logging out or by leaving the screen.

NOTE
Power jog is only available when a Super User is logged in.

M-Ax Controller User Manual






aste Section 7 - Quick View

w

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

The Quick View screen was created to assist users in starting up the
controller.

.9

All the components operated by the controller can be quickly accessed by
tapping the appropriate button shown below.

Temperature control Core1 Axis1 VG Core2 Axis2

3}
[=lunn

i
i

-

Each axis that has been configured by the Super User can be accessed by all
users via the Quick View screen as shown below.

NOTE
All axes must be in Auto Ready mode before Auto mode can be activated.

The component is in Auto Ready mode when the corresponding button
border on the Quick View screen turns orange in color.

See “7.1 Auto Ready Mode” on page 7-2 for further information.

Users can also access the component screen directly once they are familiar
with the controller.

B e iti_vo1.34 (192,168,99.00) [OP460LDA-0010, 1024x768] =10l x|
b & @ rpm e 0 bar™
g? &b, Waiting for first cycle start 00 mm ADMIN |18
Nove
Heowve Quick Start Assistance
& Are you logged in? i b
Tempaerature Control Corel Axis] VG CoreZ Axis2 -
- = f
¥ o= =] '\ m
[ | & 4 | &' 5 _—
Interlecks and Fermissions
Configure Permissiens
Check Interlock Status Auto/Setup Calibration
Not Ready Fer Auto [—
r 4 r
é J‘ w Ready Fer Auto
- - ;. - ;’ - | | [
I T i 5
? | Be | [El0 [ oA |-
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QUICK VIEW
7.1 Auto Ready Mode

Auto Ready is the state where the axis is ready to be placed into Auto mode.
NOTE

All components must be in this state before the machine can be placed into
Auto mode.

The axis must be homed and positioned at its OUT position within the At
Home window.

See “13.7 Homing / Referencing Tab” on page 13-32 for more information on
homing an axis.

7.2 Status Color Codes

The status bar as well as the quick buttons share a similar color code.
Servo off = gray

Manual mode with servo enabled = white

Auto Ready with servo homed and enabled = orange

Auto mode = green

Faulted = red

Stepping mode active = blue

o g bk w N~
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Section 8 - Operator Level
Axis Control Screen

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

This screen is created for each axis defined by the Super User. The lower
level users are able to operate the axis but only within the settings created by
the Super User.

8.1 Accessing Operator Level Axis Control
Screens

A button is created automatically each time the Super User configures an
axis. There are two ways to access this screen.

8.1.1 Quick View Screen Access

To access the Quick View screen, tap the “?” button. The Operations tab will
display the buttons for the components configured by the Super User.

Not Ready For Auto

‘3 d:\;’ ﬁ Ready For Auto '

AL Y o rpm e 0 par™
= /A, Remote signal (NSI02-16) HRC is NOT On. Movemant NOT Allowed 1 % 000 mm |ADMIN 16
HRC IEGTEEE NORMAL Eiector SpinStack
Operations [Axis Configuration [EMult |
Quick Start Assistance
Mold: 727]
ﬁ) Are you logged in? - 727) —1=
- =
Software Version¥ v1.34 Aux 161210 =
Temperature Control Ejector Axis1 SpinStack Axis2
i3] =2 - I'I-ﬁ
Bl = T, Sl
Interlocks and Permissions
Configure Permissions
Check Interiock Status Aute/Setup Calibration

(7 LTI G2 LS -1 VN
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OPERATOR LEVEL AXIS CONTROL SCREEN

8.1.2 Main Button Bar Access

The Operator Level Axis Control screens can be accessed from the main
toolbar found at the bottom of the screen.

&l

[t L0 [ [se]a [~

If the user taps on the “Axis” button found at the eighth button position, the
corresponding Axis Control screen will be displayed.

Axis Screen buttons will stack on top of each other as they are created by the
Super User.

&,

CE EH GG TN

8.1.2.1 Back Button

The user can tap on the back arrow button to display a list of recently
accessed screens. Tapping on the back arrow button without selecting from
the list takes the user back to the most recently accessed screen.

|

%

100

n EMulti_v01.34 [192.168.99.99) [OP460LDA-0010. 1024x768]

_tntsrv&l 0,006 s Time pretrig. 0.2 s Time posttr. 5.0s Sk | =

| [supervisor 12|

| Lineart | Edrive2  Rotand |

List of last selected screens .\ r@

Back arrow button
?
| \ r e

Activate

1028 2078 2114 4452 \ 5108 l bﬁ
0.0 <

4 setup | o Zoom | A view | 4 Export | P - T

e, log (e | -

M-Ax Controller User Manual

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.



Mold 2 OPERATOR LEVEL AXIS CONTROL SCREEN 8-3

8.2 Axis Icons

The Axis Screen button and Jog button icons will be displayed based on the
configuration by the Super User. The number on the icon is the auxiliary axis

number.
gl,? | ADMIN 18
Lins s [ T Koraryd
Astual Pos, Il-ilimm actusival 000]mms  Astusl Tom, 2w Lin=ar 11 | X
—
e | 3
m G0 ta Fully 1IN FosiDion, (PTedopened) Ga 19 Fully DUT Potimion, (Cleled)

a B [Trigges _r b Modd Closed | 200 E" B rigger _{. ZAT: Mbola Dpened: | mhq

Step  dccel  Decel  Torque Valocity Position Stap dzeedl  Decwl  Torgue Vaelscity Position

ﬁ 1 | toooe|| Ts000]| i2o0]| asoo)| sees| v | Tsese)| Tsocal| 2s00]] saco)| mse)

o "

Paak Tarquel_ 0.00] Lllttmclrﬂl Pean Terqua|_B0A] N l.umy-:l-ﬂ]m ! &

B o

8 @
b
=k

'? e (5| A -

8.2.1 Linear Axis
The icon for linear axis selected is:

8.2.2 Rotary Axis
The icon for rotary axis selected is:

=3

The icon for rotary axis not selected is:
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8.2.3 Jog Icon Selection
The Super User can change the jog icons to match the axis movements.

| ey | B o m oo v

00 mm |ADMIN 16
| CubeF1 | [ LiftReta | |

[ 9|
=

Buxiliary Axis Configuration

5honNamem; |E-LTRLETE Cube Front Linear 11

L t gging | Cimits 7 | Fimers | Other
Temperature Controller Interlock Set Screen and Jog Button Graphics
— i Uil R
_I Allow Servo ONLY if Heats are ready _] Valve Style E @ ouT? = '._J ouT?

[ e

Master/Slave Mode

Select Master Axis ort =)

o e e D . R ] 3
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8.2.3.3 Linear
This is an example of a typical linear axis.

Auxiliary Axis Configuration

B LT Vi Axis 1: CubeF1 hdl = P cubeF1  [MEETPIPUN Cube Front Linear 11

Configure Selected Axis

Move Profiles| Triggers/inputs Status/Outputs | Gearing/Scaling | Homing/Referencing Jogging |Limits  |Timers |other |

Temperature Contreller Interlock Set Screen and Jog Butten Graphics

=
_] Allow Servo ONLY if Heats are ready _] Valve Style E @ ouT? = O ouT?
P A

Select the icon that displays on the Jog buttons. The
icon selected will appear on the OUT movement
button so that means the other icon will display on the
IN movement button.

8.2.3.1 Valve Gate
This is an example of a typical servo valve gate or E-Drive axis.

Set Screen and Jog Button Graphics

V] vavesye [ () our [ ®) ourz

e

Select the icon that displays on the Jog buttons. The
icon selected will appear on the OUT movement
button so that means the other icon will display on the
IN movement button.

8.2.3.2 Rotary
This is an example of a typical rotary axis.

Temperature Controller Interlock

_J Allow Servo ONLY if Heats are ready

Temperature Controlier Interiock Set Screen and Jog Button Graphics

Jvwesmse G @ovrr FQ ovm

e
Select the icon that displays on the Jog buttons. The
icon selected will appear on the OUT movement
button so that means the other icon will display on the
IN movement button.

_J Allow Servo ONLY if Heats are ready
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Masters
Section 9 - Axis Operation
Screen
WARNING
A Ensure that you have fully read “Section 3 - Safety”” before operating your

M-Ax controller.

These screens are created by the Super User to allow other users to operate
and monitor each axis.

B emutti_v01.34 [192.166.99.99) [OP4GOLDA-0010. 10245768]

=L ADMIN 16
= |
Linear1 Edrive2 Rotang
Actual Pos. 44.89 |mm Actual Vel, D.DZ__I mm/s  Actual Terq. 0lu Linear 11 o =h
I i
oy G
Go to Fully IN Position, (fwdopenead) Go to Fully OUT Pesition, (Closed)
d A Trigger_f Z86: Mold Closed: ((_ 2.00)ys| | B Trigger_§ ZAT: Mold Opened: {|_ 050 s
Step Accel Decel Torque Velocity Position Step Accel Decel Torque Velocity Position
- Ldadic: A ' it e e
LT 1| loo,onH TSD,DOH 12,Dn]| 35,001 so.w] 1 | 750.oo| ?50.00' 25.00' 50.00' o.oo'

|
|
2 | 150.00)| 15000 1200|| s0.00|| s.00|
|
|

2 [ 100,00 100.00] [ 12.00] [ 100.00] | 100.00]

Peak Torque| 0.00 1% Last Cycle, 0.00|s Peak Torque 0.0DI% Last Cycle| 0.00]s A
LA

f

0

? & 2| A
9.1 Axis Operation Screen Profile Tab

The main control of the axis is found on the Profile tab.

9.1.3.1 Actual Values

These values display the live current actual position, actual velocity and
actual torque after the axis is homed.

Actual Pos.| 44.89 imm Actual Vel 0.02 | mm/s Actual Tory. 0 %
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9.1.1 Profiles

There are four possible profiles for each axis. Each profile is one complete
nonstop movement.

A profile can be triggered by:

* aninput preconfigured by the Super User.
* asettime delay from the end of the last profile
* acombination of a trigger and a set time delay

NOTE
The first profile cannot be started by a time delay only.

Profile order of operation ) o

indicator. (A,B,C and D) Profile This profile is triggered by the

A will be first to run followed by~ falling edge of Core 3 go Eject and
the others in sequence. then a delay of five seconds occurs.

Gofo Fully IN Position, (Eject Parts) T

\/ \

A | Trigger: Core 3 go Eject: (Delay=5.00 s)

Step  Accel Decel Torgque Velocity Position
1 | 250.00) | 250.00)| 3.00|| 25.00| 2.00
2 | 25000)( 500.00)| s00|| 2500| 4.00
3 | 100.00)| 100.00)| =00|| 18.00|| 22.00

Peak Torgque ﬂ.DD|Kn Last Cycle, 0.00]s

9.1.1.1 Profile Order of Operation

The letter on the top left corner of each profile indicates the place in the
sequence where the profile will be triggered.

See graphic above.

9.1.1.2 Trigger Edge

The trigger can be set by the Super User to happen on the leading or falling
edge of the configured input.

Falling Edge

1

Leading Edge

L)
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9.1.1.3 Profile Steps

It is possible to have up to three steps in any profile, which is useful if a quick
start to a movement and a change in ramps is required before the axis comes
to its final set position.

NOTE
One torque limit value is set for all steps in the profile.
Below is an example of a rotary axis. The third step position is greyed out

because this is the final position at which the axis is configured to stop. The
steps before are used to adjust the motion to the final rotation position.

Step Accel Decel Torque Velocity Position
1 | 25000][ 250.00|| 5.00| 25.00|| 50.00
2 | 250.00)| 250.00|| 5.00]| s0.00)|| e5.00
3 1| 250.00){ 250.00)( 5.0} 1000} 90.00

9.1.1.4 At Position Indicator

The green line behind step three indicates the current step of the profile.

Step Accel Decel Torque VYelocity Position

1 | 25000][ 250.00|| 5.00| 25.00|| 50.00

2 | 250.00]| 250.00)| 5.00)| s0.00|| e5.00

3 1| 250.00}| 250.00}{ 5.0} 10.00} s0.00
NOTE

Rotary axis last step set position of last profile will be forced to the rotary
full stroke set by the Super User in the Axis Configuration screen on the
Gear Ratio tab.

9.1.1.5 Last Cycle Peak Torque
Indicates the peak torque applied during the last time the profile was run.

Peak Torque, 0.00 |Kn

9.1.1.6 Last Cycle Time
Indicates the time it took to run the profile last time it was triggered.

Last Cycle| 1.12s
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AXIS OPERATION SCREEN
9.2 Screen Status Tab

This tab displays the information that follows:

» permission result for the axis profiles
* axis status indicators
* Euromap 67 status

Homing

- - | Moving
| Robot Status

B erviulti_vo1.34 (192,168.99.99) [OP460LDA-0010, 1024 768] —
| [ o L 0 bar”
s x pm 0 ba
Eu? | diy Remota signal (NSIOZ-16) HRC Is NOT On. ru'levnarnntrmT Allowed i% e o [ 7
HRC METTIITM NORMAL.  Eiector  SpinStack
Actual Pos.| 088|mm  Actualvel 030)mms  ActuaiTora  0]kN Ejector Axisl |
‘Eﬁ [Prafiles: | status |
| Status indicators |
. !;Callbra,rmn Fermit Status IMPM Status piIte | =
| Enabled ’:[ [N in Auto [_l
1 p— —
J[EectorGoiN L | [ " [0) [Motd Opened |g
. ) Meld Closed |!]
| Auto Mode [ : -,
[EjectorCoOUT [i' 0 M 0
| Homed _—
: Y — [Ejet 1 Fwd |!J
uy

I'- In Position
| Auta/Setup Permit

|

- . EjectorGolN |:| AN Eosition CE [Robot Enabled D
i
T (] |AtouTPosition O
|
| —
| Faulted ]
B | | step )

RERCCEEISS

F
&
il
=
N
B
1

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.

9-4



Mold /= AXIS OPERATION SCREEN 9.5

9.2.1 Control Buttons

The control buttons to operate the axis are found listed vertically on the left
side of the Axis Control screen.

9.2.1.1 Servo Off
The axis is not operable when the servo is turned off. To turn the servo on:
1. Clear all existing error messages.
2. Tap the “F10” button located beneath the HMI display on the controller.
The LED on the button will turn on.
£3 «— Axis is not Auto Ready.

H<——o Axis is Manual mode.

I} «<—e Servo is not enabled.

9.2.1.2 Servo On but Not Homed
The user will see this graphic if the servo is on but not homed:

NOTE
The actual display position is not correct until the axis is homed. Jogging

the axis is allowed.

£3

2

& Servo is not homed.

£y

8 Jog OUT button.

B Jog IN button.
Permissions override
button is displayed when

& Super User is logged in.

=] Servo is enabled.
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AXIS OPERATION SCREEN

9.2.1.3 Permissions Override
CAUTION

Jogging axis in Permission Override mode can cause damage to
equipment. Make sure to take great care because the axis can now be
moved while ignoring set permissions.

When the Super User activates the Permissions Override function, the
“Permission Override” button turns green and the Jog buttons turn light red.
The servo must be enabled to activate this function.

NOTE

Jogging is the only active function allowed during Permission Override
mode.

0gaa

=
a

G

9.2.1.4 Auto Ready

When homing has been completed without error, then the buttons will appear
as below:

E} | AXxis is ready for Auto
mode. It is Auto Ready.

@ <«———e Axis is in Manual mode.

@ <———e Homingis done.

[
’EK.J‘ «——e Step mode is not active.

Axis can be jogged
OUT.

1

+—=o Axijs can be jogged IN.

Power Jog is not active.

0 £ > &

«—= Servo is enabled.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.



Mold 2 AXIS OPERATION SCREEN 9.7

9.2.1.5 Step Mode

When the axis is homed and is Auto Ready, the stepping function can be
used.

Stepping allows the user to step through the configured profiles of the axis
without waiting for a trigger.

The axis moves like it is in Auto mode but waits for the Step button before
each profile is run sequentially. This mode is very useful for testing the
configuration of the profiles.

NOTE
The triggers and time delays are ignored in Step mode. When the Step

button is tapped the profiles will run sequentially. The profiles will run on a
false to true transition of the step button.

To enable Step mode:
1. Tap the “Step mode” button.
2. Tap the “OK” button to confirm.
The Step mode button turns green, and the Step button appears.
3. Tap the “Step” button to step through the profiles.

4. Tap the “Step mode” button, and then tap “OK” to exit Step mode.
The “Step” button disappears and the Step mode icon deactivates.

£

2 Step mode is activated.
3

) <«——e Sfep button. Tap to step

T through the profiles.

o

¥

T
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AXIS OPERATION SCREEN

9.2.1.6 Auto Mode

When the system is ready to go to Auto mode, tap the [F2] button located
below the HMI on the controller.

The LED on the button will turn on and the control buttons will appear as
shown below:

{(’} <«——e Auto mode is active.

{

LT
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Section 10 - Status Bar

WARNING
A Ensure that you have fully read “Section 3 - Safety”” before operating your
M-Ax controller.

The Status bar can be seen at the top of all screens.

As seen in the graphic here, the auxiliary access short names created by the
Super User are displayed on the right hand side. The Status bar can hold up
to six auxiliary axes.

A color coding system is used to indicate the status of the axes.

HRC IECIETTM NORMAL Ejector SpinStack

All of the status items for auxiliary axis follow a color code we have created.

10.1 Servo Off

If the servo is off, then the status item turns grey in color.

HRC IELGIEE M NORMAL Ejector SpinStack

10.2 Manual Mode

If the servo is on but not homed (not Auto Ready), then the color code is
white.

HRC B=anelal:{ = NORMAL Ejector SpinStack

10.3 Auto Ready

If the axis has been homed and is Auto Ready, then the color is orange.

HRC -aneld:=5 " NORMAL Eiector SpinStack

10.4 Step Mode

If the user has Stepping mode activated, then the color is blue.

HRC IEGEE M NORMAL. ESTTITEM  SpinStack
10.5 Auto Mode

If the controller is in Auto mode, then the color is green.

HRC IR NORMAL Ejector SpinStack
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Masters -
Section 11 - 1/0
Configuration
WARNING
Ensure that you have fully read “Section 3 - Safety” before configuring the
M-Ax controller.
This screen allows the Super User to configure physical inputs and outputs
that are connected to the controller.
At bootup, the I/O point is checked to see if a connection exists. If the
software determines the connection between the variable and the hardware is
correct and exists, the /O point will be displayed on this screen.
L 00 rpm e 0.0 bar™
£5 _ |% 0.0 mm [ADMIN 18
CubeF1 LiftRot3
Update - | ¥ M
e ———
State Address Connector Pin Shert Name Leng Name Add to Lists Add to Permission Tables
(Jres i 02 | | (B | || riggers| | status | | aute |_| Homing
|State Address Cennecter Pin Shert Name Long Name Add to Lists Add te Permission Tables
[re-_ai03 [13 |[213 |13 | || Triggers | status | | auto | | Homing
[state Address Cennector Pin Short Name Long Name Add to Lists Add to Permission Tables f
(Jree_aio 4 Y] | 214 |[ 714 | |_) triggers| | status || auto | | Heming @
|state Address Cennector Pin Short Name Long Name Add to Lists Add to Permission Tables | r
(e i s |15 || 215 | 215 | | riggers | status || aute | | Homing @
[state Address  ConnectorPin  Short Name Long Name Add to Lists Add to Permission Tables |
(CJr=e i 06 | B & | | riggers | status| | aute | | Heming
:Hl-\tr- Address Conneactor Pin Short Name Long Name Add to Lists Add to Permission Tables ( o
(Jres_ain 7 | 12 B 1 _| mriggers| | status || Aute | | Homing £
|state Address Connector Pin Shert Name Long Name Add to Lists Add to Permission Tables s
|:|:{==_.di_l_l |Elll'3 -IH-B10 I|Stzipm'l‘riq I[Strip‘perx Go IN (strip [i _J Triggers __J Status _J Auto _I Homing
|state Address Connector Pin Short Name Long Name Add to Lists Add to Permission Tables
(Jres i 12 [m13-m-p11 |[veomsoopen  |[D® VG Go open | ) Triggers ] aute || Homing
[state Address Connector Pin Short Name Long Name Add to Lists Add to Permission Tables |
b di13 [vis-mie12  |[vommGociose |1t VG Go close | | Triaaers | aute | | Homina
& [ oy | A |~

11.1 Navigation Buttons

Use these buttons to move up and down through the lists.

2 v
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11.2 Triggers / Status Naming Conventions

To minimize confusion when naming the servos axes, Camel case notation is
recommended.

In Camel case notation, all words run together, each word is capitalized and
no spaces are left between words.

For example: an input that triggers Core 1 to go to the IN position would be
named “Core1GolN”.

11.2.1 Triggers

Use the word “Go” for inputs which act as triggers.

For example: an input that triggers Core 1 to go to the IN position would be
named “Core1GoIN”.

11.2.2 Confirmation Input

Use the symbol “=” for inputs which act as confirmation that the axis is in
position.

For example: an input that signals that Core 1 is at the IN position would be
named “Core1=IN".

11.2.3 Status Output

Use the symbol “@” for outputs which activate when the axis is in position.
For example: an output that is set when Core 1 is at the IN position would be
named “Core1@IN”.

11.2.4 Axis at Set Position

Use the symbol “!” for inputs that are turned on when the axis encoder
matches the required user set position.

For example: “Core1!OUT".

11.3 Update Button

Tap the [Update] button after an I/O point is configured to assign this point its
function and to update all drop down lists and permission tables.

2 2

| I I | I I Il |

State Address Connector Pin Short Name Long Name Add to Lists Add to Permission Tables

“7 I ? I | Trinnare I Ctatiic I Avta | Hamina
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11.4 Types of 1/O Fields

Only the Super User can edit the Connector Pin, Short Name and Long
Name fields.

The state of the I/O point can be seen on the left side of the I/O strip. If a
successful connection between the software and the physical I/O point exists,
then Yes is displayed on the far left side of the I/O point.

The color green indicates that the state is active, and the color white indicates
that the state is inactive.

State Address Connector Pin Short Mame Long Mame Add to Lists Add to Permission Tables

[Jves DM272. 0.7 | EU13-IN-A16 ].COVﬂiSOUT ]|'3'3"‘?3"s out ] _] Triggers_] Status _J Auto _J Calibration

11.4.1 State

The state indicator displays the true or false condition of the physical input or
output.

The state of the I/O point can be seen on the left side of the 1/O strip.

If a successful connection between the software and the physical I/O point
exists, then Yes is displayed on the far left side of the 1/0 point. The word Yes
will be green if the state is active, and it will be white if the state is inactive.

NOTE
If No is displayed then there is a problem with the 1/O configuration. Contact

Mold-Masters support. See “Section 2 - Global Support” on page 2-1.

11.4.2 Address
The address is the PLC I/O address.

The card numbering system and the 1/O point system are 0 based, so the first
card or point will be named 0, not 1. Inputs are shown by i and outputs are
shown by o.

Example 1: For address DM272_0 i7 the PLC address would be 1/O card 0
(the first card), input 7.

Example 2: For address DM272_1 05 the PLC address would be 1/O card 1,
output 5.

Address
DM2T2 1 iS

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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11.4.3 Connector Pin

The Connector Pin field used to enter the pin-out of a connector. It cross-
references the connector and the PLC I/O address, which helps with the
setup of the cabling and wiring.

NOTE

This field is only used to display a link between the I/O point and the
connector.

i Connector Pin

H5T03-11 l

11.4.4 Short Name

Short text that describes the 1/0 point or axis where space is limited, such as
permission tables.

See “11.2 Triggers / Status Naming Conventions” on page 11-2 for
recommended naming conventions.

Auto Mode Movement Permissions {Teggle Buttons foi

Prev. | Next EjectorisIN EjectorisOuT

Ejectorto0UT

EjectorfoIN

il

A

s—

SpinStackGolUT

11.4.5 Long Name

Long text that describes the I/O point or axis where space is not so limited,
such as Axis screens.

See “11.2 Triggers / Status Naming Conventions” for recommended naming
conventions.

EXII . , o
00  mm

ne  AuxZName
9. ojkn Ejector Axisl

Go to Fully OUT Position

B Trlgger:_F Core 3 go OUT; (Delay = 0,00 s)

Step Accel Decel Teorgue Velocity Pesition

1 ol s0000){ 40000} s00)| ssoo0){ o000}

Peak Torgue ﬂm|Hn Last Cycle ﬂ.ﬂls

=
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11.4.6 Wired In (Inputs)

These physical inputs are attached to the controller. They can be configured
to send “in position” confirmation signals from outside sensors to the auxiliary
axis, or they can be used to trigger auxiliary axis movements. These inputs
can be added to the permission tables to control the movement of permission

outputs.
State Address Connector Pin Short Mame Long Mame Add to Lists Add to Permission Tables
[Jves DM272.0.57 [EV13-IN-A16 || CoredisOUT ) [ core 3is ouT ) || Triggers | status| | Auto | | Calibration

11.4.7 Wired Out (Outputs)

These are physical outputs attached to the computer, which can be
configured to turn on when an auxiliary axis reaches a configured position.
The output can be controlled from the permission tables.

State Address Cennecter Pin Sheort Name Leng Name Add to Lists Add te Permission Tables

()ve- DM272.3 00 |FU13-0uT-B9 || Coresisout |(cores Ejector is our1 | | status || aute | | calibration

11.4.8 E67 In (Inputs)

The Euromap 67 inputs are attached through a Euromap 67 connector to
the controller, and they are used to send signals from outside equipment to
the auxiliary axis to trigger movement. Euromap 67 inputs can be added to
permission tables to control the movement of permission outputs.

State Address Short Name Long Name Add to Lists Add to Permission Tables
(e 85 | zes || core1ros1 | || Triggers ) aute || calibration

11.4.9 E67 Out (Outputs)

The Euromap 67 outputs are attached through a Euromap 67 connector to
the controller, and they are used to send signals from outside equipment to
the auxiliary axis to trigger movement. Euromap 67 outputs can be added to
permission tables to control the movement of permission outputs.

State Address Short Name Long Name Add to Lists Add to Permission Tables

()= B8 Bs J[Enab1e core2 Pos2 | || Triggers | aute || calibration

11.4.10 Axis Pos (Profile Positions)

These inputs are generated automatically when an axis is enabled and the
profiles are selected. This allows the position of one auxiliary axis to trigger
the movement of other auxiliary axes. This input will turn on when the axis is
at the requested position and any configured status inputs are true. These
inputs can be added to the permission tables to control the movement of
permission outputs.

State Short Name Long Name Add to Lists Add to Permission Tables

()res  SoftInput [Ejectorisour  |[Ejector Is our | | ) Triggers | aute || calibration
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Address
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I/O CONFIGURATION 11-6

11.4.13 Axis Motion (Profile Motions)

An axis pos output is created automatically when an axis is enabled and

its profiles are selected. It lets the settings of the permission tables stop all
movement of the profile movement if the result of the permission is false.
This input will turn on when it is safe for the axis to move. This output can be
added to the permission tables to control the movement of an axis based on
the permission settings.

Short Name Leng Name Add to Lists Add to Permission Tables

CubeF Movell |[rxis #1: ovenn)  cuber1 | aute | | Homing

11.4.14 USED 1/O0

The tabs with the word USED in the title list the inputs and outputs which
have been set as triggers, confirmation inputs or status outputs.

When the user selects 1/0O from any of the other tabs for use as a trigger,
confirmation input or status output and taps the Update button, the selections
will be moved to the corresponding USED tab.

2 v
veeo s || |

Leng Name Add to Lists Add to Permission Tables

emoStartGo I \/| Triaaers | Auto | Hamina

11.4.11 USED Triggers

After the user creates a trigger item and taps the Update button, the trigger
item is removed from the I/O tab and added to the USED Triggers tab. All
items in this tab will be added to all trigger selection lists for each auxiliary
axis set up Input and Output tabs. These defined triggers will also populate
the trigger selection lists for the M-Ax and valve gates, if used.

Short Name Long Name Add to Lists Add to Permission Tables

(zns |[Mo1a c1osea | W) Triggers | auto || calibration

11.4.12 USED Confirmation Inputs

After the user checks the status checkbox and taps the Update button, the
I/0O point is removed from the I/O tab and added to the Set Confirmation
Inputs tab. All items in this tab are added to all status input selection lists for
each auxiliary axis. Status inputs are used to confirm that an axis is in the
correct position. If the selected status input is not true, then a fault message
is generated.

Address Ceonnector Pin Short Name Long Name Add to Lists Add to Permission Tables

(Jr-- DM2720i6 |EV13-TN-R15 || Core3isIN ) core 3 is ™ | || Triggersl¥/) status | | Auto || calibration

M-Ax Controller User Manual
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11.4.15 USED Status Outputs

After the user checks the Status checkbox and taps the Update button, the
I/0O point is removed from the I/O tab and added to the USED Status Outputs
tab. All items in this tab are added to all status output selection lists for each
auxiliary axis. Status outputs are used to confirm that an axis is in the correct
position. If the selected status input is not true, then a fault message is

generated.
State Address Connector Pin Short Name Long Mame Add to Lists Add to Permission Tables
[Jr-- DMZT2 000 [EU13-0uT-R9 || cCoretatour || core1 at out | /| status | Aute || calibration

11.4.16 Add to Permission Tables

When the Auto or Calibration checkboxes are selected, the 1/0 point is added
to the chosen permission table.

If the I/O point is an input, it will be added as an input on the selected
permission table.

If the I/O point is an output, it will be added as an output on the selected
permission table.

State Address Short Name Long Name Add to Lists Add to Permission Tables

)res ZAG [zns |[1014 cro5ea | /| Triggers +/| auto /| calibration
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PERMISSION TABLES

Section 12 - Permission

Tables

WARNING

Ensure that you have fully read “Section 3 - Safety

permission tables for your M-Ax controller.

12-1

before setting up

The user sets up the conditions that must be met before the output is allowed

to be true in the permission table.

+ Outputs can be triggers for axis movements or hardwired outputs, such as
valves or signals to external equipment.

* Inputs can be axis positions, hardwired inputs from other equipment or
the status of internal temperature controller.

There are two types of permission table, which both allow and prevent the
function of servo movements and digital outputs.

12.1 Auto and Manual Movements Permission

Table

This permission table controls any automatic or manual movements of the

axis, such as jogging or stepping.

(Prev. | Next |

;ﬂ‘l-lfo Mode Movement Permissions (Toggle Buttons for Desired Signal Condition)

F S
=
w

| EjectorisIN  HRCatTEMP

Laser2ni

[eectorconn_|
[svimtacssont |

CorelisIN

Core2is0UT
Core2isIH

CoredisOUT

CoredisIN

Core3isIN

—

R

HULIRRN
T

[S— —
fm— —

BULIUIEI LI |

JNHLEEITE

—

P musT Be oFF ['lboEs NoT MaTTER
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12.2 Calibration and Homing Movements
Permission Table

This permission table controls any calibration or homing movements of the
axis.

Calibration Mode Movement Permissions (Toggle Buttons for Desired Signal Condition) | o u »

Prev. | Next

prmy

CoredisIH Coredisd

i
I

SpinStackGoIN

Hl
Il
AN
Y
l][lllﬂ

Signals:EMUBT BE ON :Mus'r BE OFF DOES NOT MATTER

M-Ax Controller User Manual © 2020 Mold-Masters (2007) Limited. All Rights Reserved.



Mold = PERMISSION TABLES 12-3

12.3 Permissions Outputs and Inputs

The following descriptions apply to both types of permission tables, as they
operate in the same way.

12.3.1 Permission Outputs

A permission output is set to true if the permission inputs match the pattern
created by the Super User.

There are three ways an output gets added to the permission table as a
permission output.
12.3.1.1 Trigger Generated by Axis Creation

A trigger permission output is automatically created for each axis profile
selected by the Super User.

Trigger permission outputs are identified with a grey box around the short
name.

These outputs prevent the axis profile from being triggered if the sum of the
set permission inputs is not true.

Prev. Mext HRCatTEMP

EjectorGoDUT

EjectorzoIH

12.3.1.2 Move Generated by Axis Creation

A motion permission output is automatically created for each axis profile
selected by the Super User.

Motion permission outputs are identified with a grey box around the short
name. The motion profile for the axis will stop if the sum of the set permission
inputs is not true. A fault message will then be displayed.

CubeF1MoveOUT i I

; . .
CubeF1MovelN s ' .|

12.3.1.3 Added by the Super User

An output on the permission table is created when the Super User selects the
Permission Table checkbox on the 1/O screen.

NOTE

As this output is not automatically generated, there is no grey box around
the text.

CorelisIH ! |
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12.3.4.4 Output Text Colors

The permission output will turn green when the output is allowed to move and
will turn red when it is not.

The color depends on the setup of the row of permission inputs.
When the permission output text turns green permission is granted.
When the permission output text turns red permission is denied.
Permission Granted

| Prev. || Next | EjectorisIH HRCatTEMP HRCisFAULT Laser?n3
[ ——— [ ——— ) [ ——— ) [ ———— )

FiectoxGoout = H H H

Permission Denied

‘ Prewv. || Next | EjectorisIH HRCat TEMP HRCisFAULT Laser2n3

————— EEEEEES———— [ [ —— 8

FaectoxGoout = H H

12.3.2 Permission Inputs

Only a Super User can add an input to the permission table as a permission
input. There are two types of inputs:

12.3.2.1 Generated by Axis Creation

An 1/O input is automatically created in the Axis Positions tab of the 1/O
Configuration screen. To add the input to the permission table, the Super
User selects the corresponding checkboxes.

Selected axis positions are identified with a grey box around the short name.

ISlutc

- Soft Input

[Wired inputs Wired Outputs [E67 Inputs [E6T Outputs Axis Positions [Set Triggers [Set Status Inputs [Set Status Outputs,

Short Name Long Name Add to Lists Add to Permission Tables |
[Esectorismi | [Ejector is ™ ) || Triggers V| Auto V| calibration

M-Ax Controller User Manual

EjectorisIH

L

e

12.3.2.2 Automatically Added Items

Some items are automatically added to the permission tables. If these items
are not required, the Super User can select the [Does Not Matter] state.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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12.3.3 Sensor Indicator

Two bars on the required state button indicated if the permission input is on
or off:

* The bars will be green if the input is on.
» The bars will be grey if the input is off.

NOTE
These indicators update in real time.

12.3.4 Items More Information Dialog

The user can tap any item to see the full information set from the 1/O
Configuration screen.

12-5

Auto, Stepping and Manual Mode Permissions

Prev. | Next &

Touch Short Names for IO Infermation | 4 3

(——— — (——
P —
L | ——— —
e || (] (— —
oot | | ] ] |
= r————
| - k 4 |
| - - PLC Address: Euromap.do_IMM_EnableMoldClosure
hotacy36o0UT | H Connector Pin#:

—_— Long Name: AS, Enable Mold Close
A v

e
e | e — | —

12.3.4.1 Input Must be On

In the first example below, permission is given because the required states
match the selected required states.

In the second example, the arrow points at one Required State button.
The first permission input should be on but the indicators are grey.

a1 1 11 1
Core 1is IN _=| _=| _=| _=| _=|

Note: indicators are grey
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12.3.4.2 State #2 Signal (Input) Must be Off

In the first example below, the permission is given because the first indicator
is on and its required state is “MUST BE ON”.

The fourth indicator is off and its required state “MUST BE OFF”.

Notice in the second example below, permission is not given because the first
indicator is on but its required state is “MUST BE OFF”.

——

EjectorGoIH

_

——
[ ——
oo || [ [ (S —

12.3.4.3 State #3 Sensor State Does Not Matter

Notice below the permission is given because the first indicator is on and its
required state is “DOES NOT MATTER”. The rest of the indicators are off and
their required states are “DOES NOT MATTER”.

EjectorGoIH

———

———

(e [ —

|
]
]
]
[
|
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12.4 Edit the Permission Table
CAUTION
It is important that the Super User turns off Editing mode when the changes
are complete to prevent errors.
Parameters in the permission tables can be changed if the Editing mode is
enabled.
Access to the Edit mode is restricted to the Super User only.
If the Super User is logged in, the Permission edit button appears.

See Figure 12-5 below:

%,F..,.ﬂ—- S Retard 11 Leeid
=== & § K K K 1§
e | G e e [ S
e || [ D G — —
meccwon | | S B B B B
ecnae | e S e e S
e -
| wien e e C) ]

|l D 1 I I (- -

Figure 12-5 Permission edit button
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Edit the Permission Table - continued

To access Editing mode:

1. Tap the Permission edit button.
A status bar appears as a sign that the permission tables can be edited.
See Figure 12-6 below:

i

Figure 12-6 Editing mode enabled

To leave Editing mode:

1. Tap the Edit button again.
The status bar will be hidden.
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Section 13 - Auxiliary Axis
Configuration

WARNING

Ensure that you have fully read “Section 3 - Safety
M-Ax controller.

before configuring your

Authorized users can access the auxiliary axis configuration screen through
the main menu to set parameters for what other users can see and can
change.

The configuration process is the same for all axes.
NOTE

Currently six axes are supported. There are future plans to expand this
capacity.

A Dunaiesn 0
Hardwas U0 snd dapillary dais Sealiguratioe
Vi aewdl A Canf guratice U
[1:] Mgy Rl Piogrammakie
Trisgg wrs Biabus I R m
| L
Q@ 5 =
Import Crpart QonfipetiSsr SeBigi D
Fiaciooin il Peamonciont
Canfigure Parasstiant
Ghed areek BEama B ey Cadlbranesn
@ L 03 -
¥ (= |
(7] Flue - o A -
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13.1 Selecting an Axis

Tap on the dropdown list and select the axis to be configured.

Auxiliary Axis Configuration

B 1010 | Axis 1: CubeF1 A

Axis 1: CubeF1

Short Name [41-T13] (CLERENE] Cube Front Linear 11

Configure Selected Axis

Move Profiles |Trigge

Select Function Axis 3: LiftRot3

ﬂ Axis Enabled IAxis 4 (Not Enabled) : CubeR4
iAxis § (Mot Enabled) : StripRS

[Axis 2 (Not Enabled) : StripF2 allni

HomingReferencing|Jogging _ Limits _ Timers _ Other _

(See 'Gearing/Scaling' tab to change to Rotary)

IN Movement Profiles

OUT Movement Profiles
|_] Use Mid IN Pos.

_I Use Mid OUT Pos.

IAxis 6 (Not Enabled) : CubeRot§

A IN Steps Trigger Delay B: OUT Steps Trigger Delay

— A I —

ouTt Stegs

13.1.1 Axis Short Name
To edit the short name of the axis:

1. Tap the Short Name textbox to the right hand side of the dropdown list.
A keypad will appear.

2. Edit the name of the axis.

3. Tap the green check mark on the keypad. The axis name appears in the
dropdown list following the axis identifier.

NOTE

An axis can be named even if it is not enabled.

To enable an axis, see “13.2.2 Enabling an Axis”.

Augxiliary Axis Configuration

OISV Axis 1: CubeF1 4| : Short Name CubeF1 ICTENETT] Cube Front Linear 11

Configure Selected Axis

cggers et s s Gearng sesing Homngternang ogaing_umes_rmers _omer

Select Functien

/) axis Enabled Li [cubeF1| )

IN Movement Profiles ",|1_2.,3|,:4||5:|'5,|7,3|,9||° ',=,‘.,‘-l

Dowememren. = e [wlo [ vl e[ [ulr[ololc]s[om]a]
g 8 Lalelefelalnlofefofif-] o | ovrses
Lt e lezlxlelelefnlm].]. ][O am) eal,

Com | m | B4~

Confirmation Inputs l X | ? - v I
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13.1.2 Axis Long Name

As the axis long name appears on any user screens related to the axis, it
should be descriptive to help users.

To edit the long name of the axis:

1. Tap the Long Name textbox to the right hand side of the dropdown list.
A keypad will appear.

2. Edit the name of the axis. Any language can be used for the long name.
3. Tap the green check mark on the keypad.

NOTE
An axis can be named even if it is not enabled.

To enable an axis, see “13.2.2 Enabling an Axis”.

Augxiliary Axis Configuration

S FRIE Axis 1: CubeF1 v = Shert Name m Long Name Cube Front Linear 11

Configure Selected Axis

Satect Puncion __sDescription

| axis Enabled Li [ cube Front Linear 11| )

wwovementeromes |1 (203 fs[s]7|sofo] =] ] e

Jusemamees (=g fw o | r e[y |uli[o]p|r]]oe]an

- J B Y 3 K Y Y P Y K P (g 7S
t el levlelnln] | |/ |Ojajm -
[ow | an | SRR
X ? | v

Confirmation Inputs
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Masters
asters 13.1.3 Copy / Paste Settings between Axes

The Super User can use the Copy / Paste button to duplicate settings from
one axis to another.

1. Tap on the Copy / Paste button as seen here:

Auxiliary Axis Configuration

LL = i #
1 Select Axis ME
=y

Configure Selected AXis

Ho"o'l

This dialogue box will appear.

Copy Axis naltings to anothar axis

Hota: [T il q
7R Eomkw ey i e rafed | ons on CEEETSCIEROOET

Salect Axis to Copy
Balect Target Axis
Salect Satlingy to be Copled
_I Profiles and 10 _J HomingReferencing REGRING 1IN b Whbfegh 00 Rytary)
_J Jogsg _J Lisnins T Movament Profiles
_._J Tim&re _J EFERi _J Usé Mid QUT Pas
| BUT Bteps Trigger Dakiy
QOUT Staps
— o),
v x

2. Select the axis to copy from the Select Axis to Copy dropdown list.

Select Axis to Copy Select... VI

AXIs 1: CubeF1

Select Settings to be Copied

D Profiles and 'O D Hollavis 3: LiftRot3
D Jogging D LiMlayis 4: cubeR4
D Timers D Oth|

AXIS 20 StripF2

Axis 5: StripR5

Axis 6: CubeRots

M-Ax Controller User Manual © 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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AUXILIARY AXIS CONFIGURATION

Copy / Paste Settings between Axes - continued

3. Select the axis to receive the settings from the Select Target Axis
dropdown list.

Select Axis to Copy |Axis 1: CubeF1 |

Select Target Axis Select... VI
Select Settings to he Copied m

E] Profiles and /O E] Hor X158 1: CubeF1

E] T Axis 2: StripF2

E] Timers

Lim
AXis 3. LiIftRot3

L L

Oth
AXis 4: CubeR4

Axis 5: StripR5

Axis 6: CubeRots

4. Select the settings to copy.

Copy Axis settings to another axis

Note: Gearing/Scaling will not be copied.

Select Axis to Copy [Axis 1: CubeF1 VI

Select Target Axis [Axis 2: stripF2 VI

Select Settings to be Copied

Prefiles and IO D Homing/Referencing
Jogging Limits

5. Tap [Ok] to accept the copy request. Gearing settings will not be copied

because each servo must be configured independently.

13-5

Copy Axis settings to another axis

Mote: Gearing/Scaling will not b copled.

Selact Avis to Copy |-I1‘II5 1: CubeF1 v’l

Select Target Axls IMIH: EtripF2 7| g/Referen .” cgging “

Selest Samings ts be Coapiad

Profiles and 11D | Heming/Raferancing
J—I Jﬂﬂglﬂg J—I Limits _"T"-:'"r-l__ s BEolantod Avic ta Taract Aviz
Timers | Other
Gearing settings will not be copied.
ok Cancal
v x

gSealing’ tab te change to Retary)

M-Ax Controller User Manual



Configure Selected Axis

AUXILIARY AXIS CONFIGURATION 13-6

13.2 Setting Axis Configuration Parameters

The series of tabs located below the axis selection list are used to set up the
selected axis.

Move Profiles |

I I I I I ! I

13.2.1 Move Profiles Tab
The settings on this tab are the fundamental attributes of the axis.

Move Prorses | T I I I I [ [
Select Functien
&' nes Encheed Limonr Axis Typs i5 Selected (Ses Demring/Scaing' 1ab to changs te Ratay
B Movrenent Profiles TUT Moveament Profiles
\l"'i Jua bed [N Pas j U Mid SUT Pos
£ W Bt Trgger Dalay OUT Sieps Triggar Dalay
Flig Gteps IN 5tap® QUT S5api
Triggeeed 1 - I Triggeree 1 - s
e -.—.-—---J L a8 5 ﬂ‘l?'|| - rrm—a—e .—-—------—I 0z "
B 4 Bteps
Tesse Qndy: 1 -~
Confrmaton Nauts Posstion Stafu Outputs
_I Bid IN _| Md i
| J N
J ouT _Jour

M-Ax Controller User Manual

13.2.2 Enabling an Axis

CAUTION
Only a qualified person should alter the servo drive settings.

To check if an axis is in use, tap on the Select Axis dropdown list.
If the axis is to be used, this check box must be selected:

v’ axis Enabled

NOTE
When an axis is enabled for the first time, the power must be cycled.
Set the Sercos lll Slave address on the Bosch Rexroth drive in the cabinet.

The addresses for the auxiliary axes start at 11 and go up to 16 to represent
the six possible servo axes.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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AUXILIARY AXIS CONFIGURATION

13.2.3 Profile Operation Order

The four possible profiles operate in a specific order. When triggers are
activated, the profile is triggered only if the sequence is at the step that will
run the profile.

The order of the profiles is:

1. If the MidIN profile is used, then the MidIN profile will be the first in the
sequence to operate. If the MidIN trigger fires, the MidIN profile will
function.

2. If the MidIN profile is not used, then the IN profile will be the first in the
sequence.

3. Ifthe MidOUT profile is used, then the MidOUT profile will be the first in
the sequence to operate. If the MidOUT trigger fires, the MidOUT profile
will function.

4. If the MidOUT profile is not used, then the OUT profile will be the first in
the sequence.

13.2.4 IN and OUT Movement Profiles

The IN and OUT movement profiles are configured in the area shown below.

Select the number and the type of steps from the dropdown menu.
Options include Triggered or Time Only:

+ “Triggered” will start the profile when the set trigger is active.
+ “Time Only” will start the profile after the timer is done.

NOTE

A linear axis automatically uses IN and OUT profiles. To use MidIN and
MidOUT profiles, the Super User must check the Use Mid Pos. boxes.

13-7

IN Movement Profiles OUT Movement Profiles

_J Use Mid Pos. Trigger Delay _J Use Mid Pos. Trigger Delay

A: Mid Steps Mid IN IN ouT
|Triggered: 1 vl 0.00 | . | 0,00] s 0,00| 5
B: IN Steps C: OUT Steps

|Triggered: 1 v| [Triggered: 1 v|

M-Ax Controller User Manual
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AUXILIARY AXIS CONFIGURATION

13.2.4.1 Number of Steps
Up to three steps can be selected for each of the four possible movements.
Select the number and the type of steps from the dropdown menu.

Options include Triggered or Time Only:
“Triggered” will start the profile when the set trigger is active.
“Time Only” will start the profile after the timer is done.

B: IN Steps
lTriggered: 1 V]

Triggered: 1 "

-Triggered: 2 B

Triggered: 3
Time Only: 1

Time Only: 2

Time Only: 3

The example below shows a profile with the selection “Triggered: 2,” where
the trigger is set with a rising edge and no time delay:

Go to Fully OUT Position

B Trigger:_r VG 1 Go CLOSE: (Delay = 0.00 s)

Step  Accel Decel Torque Velocity Position
1 | 20000)| 20000|| 200}/ 15.00|| 3.00]
2 | 20000} 20000} 200}( 1000} 0.20)

Peak Torque o.ooll-(n Last Cycle 0.52|s

13.2.4.2 Time Only

This selection determines if a delay timer is used between the actual trigger
event and the command to start the movement profile of the axis.

If the Super User selects Time Only with 1, 2 or 3 steps, the profile will be
triggered after a time period rather than wait for a physical trigger. If the Super
User leaves the time delay value at zero, the profile will trigger immediately
when the software sequence gets to the point where the profile is to run.

BYIN Steps
Triggered: 1 |7 |

Triggered: 1

Triggered: 2

Triggered: 3

Time Only: 1 Trigger Delay

Time Only: 2 Mid IN N
Time Only: 3 [ ﬂ‘mls { o‘nnl S

13-8
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Mold = AUXILIARY AXIS CONFIGURATION
Masters
13.2.4.3 Status 1/O
Read Section “11.2 Triggers / Status Naming Conventions” before you read
the below instructions.
Position Status from Inputs:
The checked box means the status input configured in the /O Configuration
screen will be added to the selection lists on the Triggers / Inputs tab of the
Axis Configuration screen.
Confirmation Inputs
:] Mid IN
:] IN
_ ] our
If the boxed is checked by the user, then the axis must confirm its position
with the sensor. Failure of this process will trigger an alarm message.
In the example below, the Use is In checkbox was selected, and the is IN
selection list is displayed on the Triggers / Inputs tab.
conngure Belected Axis
| WaVa Prfilss Triggers irpurs SESROGGEN Ga g | If | -l |
Assign Configured Inputs to Axis Elick _*. e T sign
St Triggers
So Mid IN Cube Front s Back _.‘EI i -—
o Mid OUT Tims Dalay GHLY: 8.2 secs
Go OUT Gube Front is Back zi i
Sat Confirmation Inputs {DLIT .-m = h‘f“l:
At Bid 1N Select... ii _*' "“4 o
AN Select... ii i
At Med QUT Select... V! “__'F_
A% BUT Selset.,, !i _*' \ )
% Home Home Sensor ii

Graphical Representatien of Axis Movement

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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Masters o
Position Status to Outputs:
The checked box means the status outputs configured in the I/O
Configuration screen will be added to the selection lists on the Status /
Outputs tab of the Axis Configuration screen.
Position Status Outputs
Mid IN
IN
Mid OUT
ouT
If the boxed is checked by the user, then the axis must turn on this output
when the axis is at its position.
Use At IN
In the example below, the Use At In checkbox was selected, and the At IN
selection list is displayed on the Triggers / Inputs tab.
Mgva Profiles Triggersiapiss Giite Output GASGNG Sealing HomingReterencing Usgging  Limits ___ fimers | Other
Assign Configured Outputs te Axis Chick _.I.' to teggle | wdg
Set Qutput Geatus P
AR PRig 1IN Li*t ard Rotate at Pesition Ii
S
AL N Cube & Fosstion 1‘ IN=! Farward
&L Wid OUT SHleit... EI
AE AT Select... v]
Mid TN
’ ‘ hﬁ\

Graphical Representation of Axis Movement

M-Ax Controller User Manual
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Masterﬁ'

13.3 Triggers / Inputs Tab

Refer to this screen shot for the profile setting used in the following sections.

Configure Selected Axis

Move Profiles [Gearing/Scaling Homing/Referencing [Triggers/inputs [Status/Outputs [Limits — [Default Values [Timers

Select Functien

ﬂ Axis Enabled Linear Axis Type is Selected (See 'Gearing/Scaling' tab to change to Rotary)

IN Movement Profiles | OUT Movement Profiles

__] use mid Pos. Trigger Delay ] use mid Pos. Trigger Delay
IN ouT
: (o0o]s
A:IN Steps B: OUT Steps
Position Status Inputs Position Status Outputs Miscellaneous
ﬂ Use is IN ﬂ Use At IN When Safety Gate Opens

Disable 7
_J useisout ] use atout [ u

\/l Use Power Jog

13.3.1 Profile Triggers
The Super User must assign the configured triggers to the axis.

See “11.2 Triggers / Status Naming Conventions” on page 11-2 for
information about configuring 1/0 points.
Configure Selected Axis

[Move Profiles [Gearing/Scaling [Homing/Referencing Triggers/inputs [Statusioutputs [Limits  [Default Values [fimers |

Assign Configured Inputs to Axis

Set Triggers click & to toggle signa eage
Go IN [salam:... V’I e

; ] ouT=???
Go OUT [Weﬂ--- VI _r
_ IN=|??7?
AtIN
Go IN
Set Input Status

isIN [Select... VI .;

Go OUT

Graphical Representation of Axis Movement
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Profile Triggers - continued

The long names for the 1/0O points will be added to the dropdown lists as
shown below:

Set Triggers

co N |Select.. 'v I

Go OUT

5
23

Mold Closed

iMold Opened
Ejct 1 Bwid

Ejct 1 Fwd
Set Input Status )

Core 3 go OUT
is IN _l'-
Core 3 go IN e
VG 1 Go OPEN

VG 1 Go CLOSE

SpinGoRotate

When the controller is in Auto mode and the triggers shown below go from
false to true, the profiles will be triggered.

Configure Selected Axis

[Move Profiles [Gearing/Scaling Homing/Referencing Triggersinputs [Status/Outputs [Limits | [Default Values [Timers

Assign Cenfigured Inputs te Axis

Set Triggers

Click I to toggle signal edge

Work Area

Go IN lCﬁreS go IN

Kijcl
[0 |1

Go OUT Ic:nre 3 go OUT

Set Input Status

- | {out
is N |Select... z]i .<

Graphical Representation of Axis Movemeant
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Masters -
13.3.1.1 Signal Edge

The Super User can tap on the Signal Edge icon to choose between a
leading edge or a trailing edge.

NOTE
Status edges work the same as triggers. The selected status output will be

true dependant on the choice of leading or trailing edge.

w

Leading Edge
The trigger is active on the leading edge of the selected input signal.

Go IN [t‘:oreagoIN ~ |_F‘

Trailing Edge
The trigger is active on the trailing edge of the selected input signal.

Go IN lt:oreagom ‘V||1|

13.3.2 Set Input Status

The Super User must assign the configured status inputs to the axis. See
Section 6 Configuring I/O for Triggers and Status for more information on how
to configure 1/0 points.

The status input is used to confirm the axis is in position. If the status input is
used then the axis uses the input as well as the axis encoder position to state
the axis is in position.

The long names for the 1/0O points will be added to the dropdown lists shown
below.

Ceonfigure Selected Axis

Assignh Configured Inputs to Axis

Set Triggers
28 Click J'- to toggle signal edge

Go IN ICM. 3goIN J' Work Area

hd
e = T
Go OUT |Core3900u1 XI_‘F ( out=|777 |
THED |

Set Input Status

isIN |Select.. 1' I

Graphical Representation of Axis Movement
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AUXILIARY AXIS CONFIGURATION 13-14
Set Input Status - continued
Auxiliary Axis C =
Update | se L1 Part on Ejector She
L2Zn3 Part in Catcher
Configure Selec
————————|Core1isIN
[Wove Profiles [&  |nputs
Core 1is OUT
Assign Configur
— |CereZisiIN
Set Triggers
Core 2 is OUT
Go IN
° Cora 3is IN 1
Go OUT  Igore 3 is OUT I
Core 3 go OUT
IMM HRC at Temp
SpinAtPos
Set Input Status|L4 PartiPresent =l
is IM [Select... |v I
13.3.2.1 Input Status after Selection
Configure Selected Axis
[ove Profiles [Gearing/Scaling Homing/Referencing Triggers/inputs [Status/Outputs [Limits  [Default Values fTimers
Assign Configured Inputs to Axis
SeLTdgass Click I to toggle signal edge
Go IN ‘consgam vl 1| Work Aréa —
ouT=|??? I
Go OUT tc'.onagnour vl F
- N=
AtIN
Go IN
Set Input Stat
et Inpu atus - :our |N;
isIN |coreaisiN vI _r| "" =
— Go OUT

Graphical Representation of Axis Movement
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AUXILIARY AXIS CONFIGURATION 13-15

13.3.2.2 Signal Edge

The Super User can tap on the signal edge icon to choose between a leading
edge or a trailing edge. When a signal is electrically high and the signal is set
for leading edge, the trigger or status input will be true.

NOTE
Status edges work the same as triggers. The selected status output will be
true dependant on the choice of leading or trailing edge.

Leading Edge

The status input is active on the leading edge of the selected input signal.

is IN [t‘:oreaislN |V”_Aﬂ

Trailing Edge
The status input is active on the trailing edge of the selected input signal.

is IN lCOreaisIN ‘Vl|1’_|

13.3.2.3 Define IN and OUT Positions
The two text boxes on this tab describe the IN and OUT function for the user.

In this example, the machine is described as RETRACTED when it is out and
as EJECT PARTS when itis in.

Before:

Waork Area

After:

Work Area

OUT = | Retracted

IM = | Eject Parts

Operator Screen:

Profiles

Go to Fully IN Position, (Eject Parts)

Go to Fully OUT Position, (Retracted)

A Trigger:-*_ Core 3 go Eject: (Delay = 0.00 s) B Trlgger:_F Core 3 go Retract: (Delay = 0.00 s)

Step Accel Decel Torque Velocity Position Step Accel Decel Torque Velocity Position

1 | 25000 250.00] | 1.0.00][ 50.00) | 20.00) 1 | 400.00}{ 40000} 500} 8500} 0.0}

2 | 25n.on][ 500.00][ 10.00][ 40.00] 24.50]

Peak Torque| 0.00 |Kn LastCycle, 0.00 s Peak Torgue 0.00|Kn Last Cycle o.oo|s

M-Ax Controller User Manual



w

Mold AUXILIARY AXIS CONFIGURATION 13-16

Masters . -
Signal Edge - continued

It is possible to edit the trigger name to be more descriptive through the 1/0
screen on the Set Trigger tab.

See Section 10.4.5 Long Name for more information.

Tap the Update button and return to the Axis Configuration screen and the
Triggers / Inputs tab.

Configure Selected Axis

[Move Profiles [Gearing/Scaling [Homing/Referencing Triggers/inputs [Status/Outputs [Limits  [Default Values Timers

Assign Configured Inputs to Axis

Set Triggers

CII'GK_‘F to toggle signal edge

Go IN [cero 3 go Eject Work Area

OUT = | Retracted

<l
[l !

Go OUT {Cﬂr‘t 3 go Retract

IN = | Eject Parts

AtIN
Go IN
Set Input Status "‘-
E 4oyt )
1 “ s
isIN |Core3is Ejecting vl I -<
— Go OUT

Graphical Representation of Axis Movement

M-Ax Controller User Manual © 2020 Mold-Masters (2007) Limited. All Rights Reserved.



w

AUXILIARY AXIS CONFIGURATION 13-17
13.4 Status / Outputs Tab

13.4.1 Set Output Status

The Super User must assign the configured status outputs to the axis. See
“Section 11 - I/O Configuration” on page 11-1 for more information on how to
configure 1/O points.

NMold
Masters

The status outputs are turned on when the axis is in position. The long names
for the 1/0O points will be added to the dropdown lists shown below.

13.4.2 Before Selection
Configure Selected Axis

[Move Profiles [Gearing/Scaling [Homing/Referencing [Triggersiinputs Status/outputs [Limits | Default Values [Timers

Assign Configured Outputs to Axis

Set Output Status
Is at IN |5eler,t,.. vl Viork Area

OuUT = Retracted I
I 1
IN =| Eject Parts ]

Is At IN

"\
ouT, IN’

# N

Graphical Representation of Axis Movement

Set Output Status

Is at IN  |Select... b - I

Corel at OUT

Corel is IN

CoreZ is OUT
CoreZ is IN

Cored is OUT
Cored is IN

Core3 Ejector is IN
Core6 is OUT

Ejector2 is OUT (SpinStack in position)

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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AUXILIARY AXIS CONFIGURATION 13-18
13.4.3 Output Status after Selection
.Auxiliary Axis Configuration
. Update saloctmm[ﬁxl.s 1: Ejector Z. Ehortllame LongNamn

Configure Selected Axis

Assign Configured Outputs to Axis

[Move Profiles [Gearing/Scaling [HomingReferencing [Triggersinputs Status/Outputs [Umits _ [Default Values [Timers

Set Output Status

Is at IN ICorla at IN

~|

Work Area

OUT =| Retracted

IM = Eject Parts |

Is At IN

"\
Ny

J

Graphical Representation of Axis Movemeant

13.4.3.1 Define IN and OUT Positions
The two text boxes on this tab describe the IN and OUT function for the user.
In this example, the machine is described as RETRACTED when it is out and

as EJECT PARTS when it is in.

Before:
Work Area
OUT' """
-9-9-9
After:
Work Area
ouUT = Retracted
IN = Eject Parts
Profiles [Status |
Go to Fully IN Position, (Eject Parts) Go to Fully OUT Position, (Retracted)
A Trigger:1_ Core 3 go Eject: (Delay = 0.00 s) ‘ B l Trigger:_; Core 3 go Retract: (Delay = 0.00 s)
Step Accel Decel Torque Velocity Position Step Accel Decel Torgue Velocity Positien
mm/s mm/s kN mm/s mm mm/'s mm/s? kN mm/s mm

1+ | 25000 [ 250.00]| 10.00)| s0.00]| 20.00]

2 | 250.00) [ 500.00] [ 10.00) | 40.00]| 2450]

Peak Torque o.no||<n Last Cycle o.oo]s

1 | 400.00)| 40000 500}/ 8500} 0.0

Last cycle|  0.00]s

Peak Torque| 0.00|kn
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AUXILIARY AXIS CONFIGURATION

Define IN and OUT Positions - continued

13-19

The Super User can edit the trigger name to be more descriptive through the

I/O screen on the Set Trigger tab.
See “11.4.5 Long Name” on page 11-4 for more information.

Update 4

AHv.;

Wired Inputs Wired Outputs [E67 Inputs|[E67 Outputs/[Axis Positions [Set Triggers [Set Status Inputs| Set Status Outputs

State Address Connector Pin Short Name Long Name Add to Lists Add to Permission Tables
{@m DM272 3 ol [EU13-0UT-B10 || coresatm [cores atms | ﬁ status v'| Auto | calibration
‘Stat: Address Connector Pin Short Name Long Name Add to Lists Add to Permission Tables
Qe v oo o > | caterauon
State Address Connector [30703 at Eject Position| ] Permission Tables

|?es DM272 3 o4 |EU13-O0UT-BL | 1 | 2 | 3 | 4 | 5 | & 7 | g ” s | 0 - [ = \ | - ‘uu :]callbration

= o [wlelelelvlul leleli]sfon]m

v [afelalelolnfolelol:l ] d

t | [elxfelvlefniml.[ |/ |O0]alm

o | aw_| B4~y
X | 2 | v

Tap the Update button and return to the Axis Configuration screen and the

Triggers / Inputs tab.

Configure Selected Axis

Assign Configured Outputs to Axis

Move Profiles Gearing/Scaling Homing/Referencing Triggersinputs Status/Outputs [Limits  [Default Values Timers

Set Output Status

ouT =

-

s at IN IcnrﬂatE]utPnsiﬂnn |v| Work Area

Retracted

Is At IN

>

Graphical Representation of Axis Movement
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AUXILIARY AXIS CONFIGURATION

13.5 Graphical Display

The displayed graphic will change depending on the settings located on the
Define tab.

The examples below show the configuration and its corresponding graphic.

13-20

IN Movement Profiles

OUT Mevement Profiles

ﬂ Use Mid Pos.

A: Mid Steps

Triggered: 1 v|

B: IN Steps
Triggered: 2 vl

Trigger Delay ] use mid Pos.
Mid IN IN €: Mid Steps

| n_ﬂu]s I n_nal . [Triggami: 2 vl
D: OUT Steps

Triggered: 1 v'

Trigger Delay

Mid OUT ouT

13.5.1 Four Positions

M-Ax Controller User Manual

Work Area

At Mid IN
Go IN

Go Mid IN

Go Mid OUT
At OUT

Graphical Representation of Axis Movement
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Mold = AUXILIARY AXIS CONFIGURATION
—
Masters e -
13.5.2 Three Positions MidIN
IN Movement Profiles | OUT Movement Profiles

Zl Use Mid Pos. Trigger Delay _| Use Mid Pos. Trigger Delay

A: Mid Steps Mid IN IN ouT

om0, o], o)

B: IN Steps C: OUT Steps

Work Area
At Mid IN
Go Mid IN Go IN

At OUT

Graphical Representation of Axis Movement

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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Masters cen -

13.5.3 Three Positions MidOUT
IN Movement Profiles OUT Movement Profiles
|__] use Mid Pos. Trigger Delay /| use Mid Pos. Trigger Delay

IN B: Mid Steps Mid OUT ouT
| o000|g | [mriggered:2 7| . ooo|, | o000l

A: IN Steps C: OUT Steps
Triggered: 2 & Triggered: 1 7

Work Area

Go Mid OUT
At OUT

Graphical Representation of Axis Movement
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13.5.4 Two Positions

13-23

IN Movement Profiles

OUT Movement Profiles

| ] use mid Pos.

A: IN Steps

Trigger Delay __] use mid Pos.

B: OUT Steps

Triggered: 1 7

Trigger Delay

ouT

os0)s

Work Area

Graphical Representation of Axis Movement
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AUXILIARY AXIS CONFIGURATION

13.5.5 Rotary Continuous

IN Movement Profiles

J Use Mid Pos. Trigger Delay

IN

o]

A:IN Steps

Triggered: 1 | g7

Work Area

Graphical Representation of Axis Movement

13.6 Gearing/Scaling Tab

The gearing ratios and axis stroke are set on this tab.

13-24

Ceonfigure Selected Axis

Move Profiles cearing/scaling [Homing/Referencing [Triggers/inputs [Status/Outputs [Limits  [Default Values imers |

Enter Scaling Values

Select Type of Movement

Gear Ratio Input

[Lmoar

-

Gear Ratio Qutput
Screw Pitch

Max Stroke/Rotate

e
Cios) o
Cas] e
(8) 5]
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13.6.1 Drive Parameter Loading

CAUTION
It is important to select the proper drive parameter file. If you are unsure,

please contact Mold-Masters for help.

To create a linear or rotary axis you must first download drive parameters
to the selected servo drive. To select the proper drive parameters you must
contact a Mold-Masters representative to confirm the drive parameters are

available for the motor you are using. If you need help with a new motor let us
know.

Download new drive parameters for a new motor:
1. Tap the [Load/Save] button on the Gear/Scaling tab as shown below:

Configure Selected AXis

| H || [Gearngreains| Lesgng_um

Drive Parameters

Enter Scal

Load/Save Linear or Rotary Gear Rati

= | ]

Gear Rati

Screw Pit

Set Strok:

Max Mote

2. AWarning Dialog will appear. Read it and understand the risks. Tap the
[Proceed] button or [Cancel] button.

Configure Selected Axis

| I Il | Gearing/Scaling ] Il il if || ]

Drive Parameters
Drive Parameatars

Load/Save

Linear or Retar WARNING!
& = | You will be s&nt ta the Drive Parameter Screen.
B— Make sure you fully understand how to save and
load drive parameters before you proceed.
Flease read the operators manual for guidance.
Loading wreng parameters could possibly cause damage or
unexpected motion.

If yau DO NOT want te procéed press the "Cancel" butten.

Procesad Cancel
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Masters . . .
Drive Parameter Loading - continued

3. Tapping the [Proceed] button will cause the following screen to appear:
41|k N

Drvas Paramatar e st unk
+ 2 ' - e
] i i 2
[ twa dama
j-_: Az Axe 4

H Auz Aam g

3 f
- aux ays g
* @

Priet L Brive = FLE PLE = Dirvis

4. Select the axis you are configuring from the left as shown below.

Drives

+
==| Aux Axis 2
El Aux Axis 3
| Aux Axis 4
| Aux Axis 5
| Aux Axis 8

5. Tap the [PLC->Drive] button at the bottom of the screen.

Print Parameter Drive == PLC I PLC == Drive I

6. The following dialog box will appear.

Aux Axis 1:PLC - Drive

Look in: |EBhirddtsm‘-wcrliipitﬂ[:lATA*.drlvu‘nI:In"P:r... vl m

DriveParamaters:
D Custemer

D Templates

el L1l I 1

File name; |

File type: |°° -

M-Ax Controller User Manual © 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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Drive Parameter Loading - continued
7. Select the Template folder as shown below:

Leok in: ib Templates |v| ‘ || ﬁ ‘

DriveParametersiTemplates’

28A RotaryExlarGSM20_170130.par -

28A LinearTolmatic IMAZZBNOSSM762MY21DB1A1_170127.par

28A_LinearTolmatic_IMA33BNOSSMT76.200MV21DB1_170127 .par

ﬁ 2BA LinearBoschGeneric_170209.par -

File name: [23A_LinearBoschGeneric_1Tozos.par ]
File type: [~ \_IV

8. Select the appropriate drive parameter file that matches the motor you are
configuring.

9. Tap the green check mark button and the selected drive parameters will
be downloaded to the servo drive.

Lok in: lb Templates |V| ‘ || 'E:I ‘

DriveParameters\Templates!

284 RotaryExlarGSM20_170130.par -

284 _LinearTolmatic_IMAZZENOSSM7E2MY21DB1A1_170127.par

28A LinearTolmatic_IMA33BNOSSM76.200MY21DB1_170127 .par

28A LinearBoschGeneric 170209.par =

File name: |28A_LinearBoschGeneric_170209.par ]
File type: [|** VI

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual



w

Mold AUXILIARY AXIS CONFIGURATION 13-28

Masters . . -
Drive Parameter Loading - continued
10. When the progress bar disappears, tap the axis configure button shown
below to return to the Gearing/Scaling tab.

4 b @
()

- Farznates Ingax [vaiue unt
+m
| i pom
| mux pma

_}Jlu:ml

s gens

- [&]

Frint Farsmater Drivre > FLE FLE 2> DFive

11. When you return to the Gearing/Scaling tab a message will be displayed
that will prompt you to cycle power.
Before you do, make sure the gear ratio, screw pitch, stroke and
maximum torque is set properly.

=.!? L i
Hokardl 11 Lines~1 12
Fupdigry fods Conliguration ﬂ
l % PO iz 3 Linoas)_12 = b
Conflqure Sebected fdy
| ko ol | [ || SISTRRITRARA (ievetopS e s ing | ; i || | imi 1 _Eihim |
Dirkve Parameiens Erder Scallng Values
LeadSave e or flatary Gear Mlabio npue Boa]|nanf
= —_— ol Gew Patio Cuap 1w | | r'@
Sorew Pilch m! ami B
== - r
Max Mobes TargquefFace m‘i-:'wmt-n rﬁ
&
| bervert Matos Direction
[ b B, oy A -
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Masters

w

13.6.1.1 Linear Settings
An example of an axis that has a linear setting would be an ejector.

Configure Selected Axis

[ I I (Gearing scaing Jogging |Lmts | Timers _omer

Drive Parameters Enter Scaling Values

Load/Save Gear Ratio Input 1.00 |
= Gear Ratio Output 1no| 1.ou|
rew Pi 500| s500]
Linear or Rotary Serew Pitch |
(SR d Set Stroke/Rotate so.oo! mm
Max Motor Torque/Force 400.00' 400.00'%

_] Invert Motor Direction

Gear Ratio Input:

The gear ratio value from the input (driving) side of the gearbox.
Gear Ratio Output:

The gear ratio value from the output (driven) side of the gearbox.
Screw Pitch:

The linear distance travelled when the shaft is turned one rotation.
Max Stroke/Rotate:

The full physical linear movement.

Invert Motor Direction:

Forces the servo drive to change the direction of the motor.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved. M-Ax Controller User Manual
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13.6.1.2 Rotary Settings
Define Indexing and Continuous Operation

+ If the axis drives a rotating load back and forth, it is indexing.
For example, a swing plate indexes.

» If the axis drives a rotating load in one direction only, it is continuous.
For example, a spin stack is continuous.

Configure Selected Axis

I I (Cearing scaing Jogging_|Lmts | Tmers | otner

Drive Parameters Enter Scaling Values

Load/Save

.

Gear Ratio Input 8.00 s.uol
Gear Ratie Output 1.00 1.00'

Linear or Rotary Indexing or Continuous

_] [ AUl _] Set Stroke/Rotate 90.00” 90.00|->

Max Motor Torque/Force 400.00 | | 400.00 | %

_J Invert Motor Direction

M-Ax Controller User Manual

Gear Ratio Input:

The gear ratio value from the input (driving) side of the gearbox.
Gear Ratio Output:

The gear ratio value from the output (driven) side of the gearbox.
Screw Pitch:

Screw Pitch is not used with a rotary axis.

Max Stroke/Rotate:

The full physical rotary movement each time the axis IN and OUT profiles are
triggered.

Invert Motor Direction:
Forces the servo drive to change the direction of the motor.

© 2020 Mold-Masters (2007) Limited. All Rights Reserved.
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13.6.2 Sending the Gear Ratio Settings to the Drive
Tap the [Accept] button to send the entered gear ratios and stroke to the axis

drive controller.

EI Bty w1 34 [T TEE TR 5] P ARDLDW D @, VO e

el

— ]

Adzilaany Axid CoRMgUration

iz

Updals  oject Aug Ruis I Rotaryd

Contigure Selected Axis

Short Nams Rotaryd | LongMame| Rotary 12 | %

 Giiv Faahind | Fiiggeratiists| Bt DuuS

TR R T T SURLy T
& g Halw

Brive Farameters

Load-Bave
Linsar ar Ratsry Indaxing o Contnusul
|Retary "U"I |Eentinumen e |

__| imvars motar oireemen

Cuar Rabio Input

Gaar Ratio Qutput

Sat SrekeRetats

()

Max Mater TerquaFars

Accapl of Cancel Changed

Ard thi B4t Yalués Comect?
Are your vt

Aeewpt

&

= ez

The dialogue box seen below will appear for confirmation:

n E by w1 3 VT VRS T UGS DA DR D, V074

Auziliary ks Configuratisn

Buparviser [z

Limwari  Edrivel Retand

Drive Faramatars

f e e — e e a | —— o
Updale  sgiact Axis|Asis 3 Rataryd | :_;- fihart Mama | Rotaryd | Long Hame| Rotary 13 I bt |
Configure Selected Axry

LoadBave

_

|

Entar caling Valuss |
o) '

1]

Gear Ratia Input

Gaar Ratis Output

. Dy Setup

Linear ar Rotary

Indaxing or

|Retary [cormnunu

o

__| imvar Muser Direcmen

Servo Dove will use new changes. Oay

Cancel

Accupt or Cancel Ehanges

Ard the B4t Valusi Cormedt?
e you wurs’

e (e

&

(=, g A -
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13.6.3 Cycle Power after Drive Parameters Setup
CubaF1: Cycls Power (o updats Servo Axis with naw Paramaters, .-"-.
CubaFi1 LimRaty =
13.7 Homing / Referencing Tab
13.7.1 Move Settings Tab
This tab controls all of the methods and settings for the homing process.
Configure Selected Axis
[Move Profiles [GearingiScaling Homing/Reterencing [Triggersinputs [Status/Outputs [Limits | [Default Values [Timers |
Move Settings [At Home Window [VelocityRamps/Torque
_J Maoter Direction ﬂ Enceder (Checked = Abs., Unchecked = Incr,)
_"'_E_"“""i Mode — ﬂ Confirm Heme Position
"-!) Aute _) Manual | Homing Required at startup
Movement Homing Sensor
Define _] Use Home Senser
I!) Full Stroke, Hard Stop to Hard Stop (Check for Blockages) | Sensor Edge
[_) One End Stroke, to Hard Stop !) Leading Edge
[J To Home Sensor Only J Trailing Edge
_) Find Center of Edges
First Mevement Direction !) IN __) ouT Set Position 0.0 0.00 |mm Change Position

13.7.1.1 Motor Direction
If this box is unchecked, the rotary direction will be clockwise.
If this box is checked, the rotary direction will be counterclockwise.

13.7.1.2 Homing Mode
Two modes for homing the motor are available:

1. Manual mode - the user jogs the motor to the required home position,
then taps to define this position as home.

2. Auto mode - uses the configured homing procedure.

13.7.1.3 Encoder Type
The encoder type used, which can be either incremental or absolute.

13.7.1.4 Confirm Home Position
If this box is selected, then a dialogue box will appear the first time the auto
homing procedure finishes.

NOTE

This dialogue box only appears again if the measured stroke does not
match the expected stroke +/- window.
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13.7.1.5 Homing Required at Start Up
If this box is selected, homing will be required each time the power is cycled.

13.7.1.6 Movement

This section allows the user to define the movement pattern followed during
the homing procedure.

Full Stroke, Hard Stop to Hard Stop

The axis moves in one direction until it prevented from moving by a hard stop,
and this position is recorded.

The axis then moves in the opposite direction until it is prevented from
moving by a hard stop, and this position is recorded.

The actual stroke is calculated from these two positions.

If the actual stroke does not fall within the pass / fail tolerance and the
Confirm Home Position box is selected, a dialogue box will appear. This
dialogue box will display the required stroke and the actual stroke. The user
must decide to accept the actual stroke or reject it.

If the actual stroke is rejected, the homing procedure fails. The user must
investigate the reason for the failure. If the procedure passes, the axis will
move to the fully OUT position.
One End Stroke to Hard Stop

This option is used if it is not possible to move in both directions during the
homing procedure.

The axis moves in one direction until it prevented from moving by a hard stop,
and this position is recorded.

As above, an actual stroke that falls outside the tolerance opens a dialogue
box and the user will need to decide to pass or fail the homing procedure.

If the procedure passes, the axis will move to the fully OUT position.

To Home Sensor Only:
The axis moves in the selected direction until the home sensor is reached.

The user will define if the axis stops at the leading edge, trailing edge or
center of the sensor using the Sensor Edge checkboxes.

When the home sensor is found, the axis will then move to the fully OUT
position.
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13.7.1.7 Homing Sensor

The user selects the Home Sensor box to force the axis to move to the home
sensor after its configured movement is complete. The axis stops at the
location defined by the user.

See Section 12.7.1.8 Sensor Edge for more information.

13.7.1.8 Sensor Edge
The user can select how the axis uses the home sensor during homing.

First Movement Direction

If the Full Stroke, Hard Stop to Hard Stop movement is used, the first
movement can be changed by selecting this setting.

Set / Change Position

The user can manually set the absolute encoder position using this option.

The user jogs the axis to the required position and then taps the Change
Position button.

NOTE
This dialogue box only appears again if the measured stroke does not

match the expected stroke +/- window.

13.7.2 At OUT Position Window Tab
These settings set a tolerance for the axis OUT position.

If the axis position is within this window, the axis is at the OUT position. The
axis can be placed into Auto mode if the axis is at the OUT position.

Configure Selected Axis
[Move Profiles [Gearing/Scaling Homing/Referencing [Triggers/inputs |Status/Outputs |Limits | |[Default ¥alues [Timers
[Move Settings At Home Window [Welocity/RampsiTorque|

Limits
Upper Limit 0.25 | mm
Lower Limit £0D.25 |mm

13.7.3 Velocity / Ramps / Torque Tab
The Super User sets homing velocity, torque and ramp here.

The Super User defines fine adjustment values through the “Slow to Sensor’
settings.

Configure Selected Axis
[Move Prefiles [Gearing/Scaling Homing/Referencing [Triggers/inputs [Status/Outputs |Limits [Default Values [Timers
[Move Settings [At Home Windew VelocityRamps/Torque

Settings Settings

Heming Velocity | 3.00 | mm/s Slow to Sensor Yelocity 0.50 | mm's

2.00 | kN Slow to Sensor Torque 2.00 | KM

500 | mm/s* Slow to Sensor Ramp 200 | mim/s:

Heming Torque

i

Heming Ramp
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13.7.4 Jogging Tab

13-35

The Super User can set the velocity, torque limit and accel / decel ramps for

all jog motion.

13.7.4.1 Power Jog

Power jog is active when the Super User is logged in and the power jog
function has been enabled. The Super User can now set a greater torque
limit to remove stuck parts using the jog buttons.

13.7.4.2 Settings

Configure Salected Axis
| I I | Il
Jegging
Eet Jog Vel. | 1000 | mm/'s
SatJog TorqueForce Ml %
Bot Jog Ramp ﬂ] —

¥| Use Pawer Jog
[Legging in a8 Supervisar will sverride
standard jog settings with Pewer Jog Settings)

Set Power Jog TerquaForce 12,00 | %

Set Power Jog Ramp 500 | mm/s*

L osara

13.8 Limits Tab

The Super User can limit the values the other users can input on the running

screens.

The MIN and MAX values are the allowable limits that are used on each
related value. When the other users try to change a value, the keypad input
will be limited to these MIN and MAX values.

Configure Selected Axis

Aute and Step Movements

ts Limits

Jog Movements

Set Position MIN 0-00| mm
Set Position MAX |m| -
Set Velocity MIN [ u.no' mms
Set Velocity MAX | 200.00' mm's
Set Torque MIN |ﬂ|m
Set Torque MAX | 15.UD||(N

Set Ramp MIN E] mm/s*

Set Ramp MAX [ml mm/s? Start Trigger Delay MIN [ 0.00 |s
Start Trigger Delay MAX [ 0.00 |s
In Pos Dwell MIN __000]s
In Pos Dwell MAX | 0005

Set Jog Velocity MIN
Set Jog Velocity MAX
Set Jog Terque MIN

Set Jog Torque MAX
SetJog Ramp MIN

SetJog Ramp MAX

Trigger Delays and Dwells

0.00 |mm!s

40.00 | mm/s

Hig

0.00 | kN

12.00 | KN

0.00 | mm/s®

il

500.00 | mm/s*
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AUXILIARY AXIS CONFIGURATION

13-36

Note that the limiting values entered by the Super User are shown on the

keypad:

Configure Selected Axis

Auto and Step Movements

Set Position MIN

Set Position MAX

0.00 | mm

124.00 | mm

Jog Movems
SetJog Velg

SetJog Velg

|
Go to Fully IN Position, (Forward) Go to Fully OUT Position, (Back)
A | Trigger: _r ZAG: ZA 6 DemoStantGo: [i' 0.00 t]s B | Trigger: 1 _di_ 0 0:
Step Accel Decel Torque Velocity Position Step Accel Decel  Torque Welocity |
1| 00.00] | so0000) 15000|[ 25.00) 1| so000] soo00)| 150.00| 25000
(fPosition
( 90.00
0o N 12400
Peak Torque. om'a, Last Cycle|  g|ipboard: (o)
7 g s -
4 5 L] T+
1 2 3 1=
0 - E
X | 2 v

13.9 Timers Tab

Two kinds of timers can be set on this tab.

13.9.1 Movement Timers

* The Move Timeout timer is used to set an alarm if the axis movement
takes longer than the set time period.

* The In Position Dwell timer prevents the confirmation of the axis
movement until the axis is in position and the set time period expires.

13.9.2 Debounce Timers

These timers can be used if the input trigger is bouncing. The input trigger will
need to be correct for the debounce time period before the trigger is taken as

set.

CAUTION

to reason for the input bouncing.

Using debounce timers will slow down the cycle time. It is preferable to fix

[configure Selected Axis
[ | I I [ I I [Timers DRl
Timers Debounce
Move Timeout [ 99.00 (s Mid IN Trigger Debounce 0.00 |s
In Pesition Dwell 0.00|s IN Trigger Debounce s
Mid OUT Trigger Debounce 0.00 |s
OUT Trigger Debounce | 0.00 I;

M-Ax Controller User Manual
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Masté';'_sr
13.10 Other

Configure Selected Axis

| I I I [ [dogging _|Limits | imers _owner

Temperature Controller Interlock Set Screen and Jog Button Graphics

pu —
| Allow Servo ONLY if Heats are ready _| valve style 2 (@) our &1,y () our?

Master/Slave Mode

Select Master Axis |_0ff v[

13.10.2.1 Allow Servo ONLY if Heats are Ready

The user selects this box to prevent the axis servo from turning on until the
temperature controller is at operating temperature.

Temperature Controller Interlock

_J Allow Servo ONLY if Heats are ready

NOTE
Both the integrated and the remote temperature controllers must be at

temperature.
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13.11 Jog Icon Selection

The Super User can select or change the icons for jogging an axis.

Set Screen and Jog Button Graphics

_ ] valve style =] @ ouT? =0 O ouT?

13.11.1 Linear
This is an example of a typical linear axis and its jog button icons.

The user selects the icon to appear on the OUT movement button.

The other icon will then display on the IN movement button.

Set Screen and Jog Button Graphics

_Jvavesye B __) oz By (®) our?

13.11.2 Valve Gate

This is an example of a typical servo valve gate or E-Drive axis and its jog

button icons.

The user selects the icon to appear on the OUT movement button.

The other icon will then display on the IN movement button.

Set Screen and Jog Button Graphics

| valve style [ Qour |2 (®) our?

13.11.3 Rotary
This is an example of a typical rotary axis and its jog button icons.

The user selects the icon to appear on the OUT movement button.

The other icon will then display on the IN movement button.

Set Screen and Jog Button Graphics

| vaive styte g::a !) ouT? 21} _,l ouT?

13-38
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Section 14 - Interlock Status

WARNING

Ensure that you have fully read “Section 3 - Safety
M-Ax controller.

before operating the

The interlocks are indicators that are directly linked to the Auxiliary 1/0. This
screen is used to monitor the status of the I/O.

Each tab represents a different I1/O connector located on the back of the
controller cabinet.

Toggle between the “Novo Standard I/O Layout” and the “PLC I/O Layout” by
tapping the [& button located on the right hand button strip.

14.1 Euromap Standard 1/0 Layout

BARRE

B EMuiti_vo1.34 (192,168,99.99) [OP460LDA-0010, 1024x768] =131x]

UGS INORMALY  HRe IESTTIITM INORMAL! | Eiector | Spinstack |

% 0 rpm e 2839 bar'®
| 000 mm ADMIN |16

Status to IMM (EU13 OUT &) : Status to IMM (EU13 OUT B)
|§] Corei at OUT E130UT-AS [:l Cored Ejecter is OUT1 E130UT-BS
Li_l Corel isIN E130UT-A-10 @ Cored at Eject Position E130UT-B-10 am | E}
D CoreZ is OUT E130UT-A-11 Cl Core6 is OUT E130UT-B-11 \E
|:_| Core2isIN E130UT-A-12 [E Ejector2 is OUT (SpinStack in positi... E130UT-B-13
|:] Cored is OUT E130UT-A-13 D ? E130UT-B-15 e
E] Cored isIN E130UT-A-14 |j VG1nZ is OPEN E130UT-B-16 [ 62

2

|e[ee|wb [& [0 [ oA
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14.2 PLC 1/O Layout
(192.168.99.99) [OPA60LDA-0010, 1024%768] =10l x|

\i | & sensor error in: Mold1 Endpoint Nozziet.ai_Position, check terminal and wiring ON... I o?&u ot _ﬁ’ﬁfﬁ_hﬁﬁ]s
| BARRELIEITIISM INORMAL!  HRC MM INORMAL! | Elector | SpinStack | ]
[Edromap ] o bm272/0 G DNZT211) UG DMM27272 [0 DMZT2/5 |

Inputs Outputs -

|:] EU13-IN-A9 di_ 00 L1 Part on Ejector @ EU13-0UT-A3 do 0 0 Corel at OUT l

[[)eviomato a0 L2n3 Part in Catcher (M) cvisoutato de01  Goretisi :"iu_

|:] EU13-N-A11  di 02 Core11sIN D EU13-OUT-A11 do. 0.2  Core2is OUT '@L

[Jevisinatz  dios  coretisour [[Jeuts-out-arz doos  corezisin |

D EU13-N-A13  di 0.4 Core2is IN |j EU13-OUT-A13 do_ 0.4  Cored is OUT

D EU13-IN-A14 i 05 Core 2 is OUT D EU13-OUT-A14 do 05  CoredisIN

D EU13-IN-A15  di 06 Core 3 is Ejecting D SPARE do 06 2

[[Jevisanate  dio7 Core 3 is OUT [_] spare doo07 2
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Mold = MAINTENANCE 15-1

Section 15 - Maintenance

WARNING
A Ensure that you have fully read “Section 3 - Safety™ before doing
maintenance procedures on the M-Ax controller.

Always isolate your controller at source before you open the unit to inspect
it or replace fuses.

15.1 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.

15.2 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. If the filters are clogged, they need to be replaced.
Replacement filters can be obtained from Mold-Masters.

The filter is located in the fan tray, which is located on the front of the
controller at the very bottom. To access the filter remove the two retaining
screws and slide the tray out. See figure below:

Figure 15-1 M-Ax controller filter tray

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 you use an insulated
screwdriver to check that no terminals have become loose.
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tel: +1 905 877 0185

fax: +1 905 873 2818
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tel: +52 442 713 5661 (sales)

tel: +52 442 713 5664 (service)
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Mold-Masters France
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tel: +44 1432 265768

fax: +44 1432 263782

e: uk@moldmasters.com

Turkey

Mold-Masters Europa GmbH
Tel: +90 216 577 32 44

Fax: +90 216 577 32 45

e: turkey@moldmasters.com

Asian Headquarters
Mold-Masters (KunShan) Co, Ltd
tel: +86 512 86162882

fax: +86 512 86162883

e: china@moldmasters.com

India

Mold-Masters Technologies Private Ltd.
tel: +91 422 423 4888

fax: +91 422 423 4800

e: india@moldmasters.com

Japan

Mold-Masters K.K.

tel: +81 44 986 2101

fax: +81 44 986 3145

e: japan@moldmasters.com

Korea

Mold-Masters Korea Ltd.
tel: +82-31-278-4757

fax: +82-10-4569-4756

e: korea@moldmasters.com

Singapore

Mold-Masters Singapore PTE Ltd.
tel: +65 6261 7793

fax: +65 6261 8378
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