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Food for thought

“The number one challenge facing 
the Food & Beverage and Consumer 
Packaged Goods industries is productivity.”  
CIAA

“Restructuring processes, automation 
of production, energy saving measures 
are all key activities to improve produc-
tivity in the Food & Beverage industries.”  
EMC

”Increased competition and regulation 
mean profit margins are squeezed. This 
means more companies are looking 
towards automation and control sys-
tems to improve efficiency, reduce waste, 
lower production costs and provide con-
formance to mandatory regulations.” 
Frost and Sullivan
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A changing world
Perhaps more than any other sectors the 
Food, Beverage and Consumer Packaged 
Goods industries face the most intense 
pressures to meet the demands of changing 
customer needs, strict Governmental 
regulation and incredible competition.

Changing market conditions also affect 
these industries far quicker than many 
others. For example, the availability of raw 
materials such as wheat crops, which are 
impacted by changing weather conditions 
or the vulnerability of parts supply due to 
world events. All have an impact on the 
costs and availability of the goods to be 
produced.

How do manufacturers cope with these 
uncontrollable influences?  Key factors 
are “speed of reaction” and increased 
“flexibility”. Having these business levers 
means the impact can be minimised in 
times of trouble but maximised in times of 
growth.  Product and ingredient freshness 
and shelf life make production methods 
even more critical if product is not to be 
scrapped as waste. Dealing with these 
issues requires a data management system 
that drives a lean manufacturing strategy 
and delivers visibility, analysis and control 
of the “end to end” manufacturing process, 
resulting in increased yield, outstanding 
quality and increased profitability. 

This is not science fiction. This is automation 
now.

Such a solution delivered to improve 
capacity, quality and/or delivery is often 
described as a Manufacturing Execution 
System (MES), that will provide the 
shop floor visibility to help you make 
improvements to your plant, materials 
handling, labour and operating procedures 
to improve your business and will deliver 
the following capabilities and benefits:

 � Process improvement  
and visualisation

 � Quality management

 � Integration into business applications

 � Reporting and analysis, track  
and trace

 � Regulatory compliance

 � Energy saving and optimisation

 � Manufacturing intelligence
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Too many product 
failures

Poor information flow

Too much wastage

The market sectors of Food, Beverage and 
Consumer Packaged Goods (CPG) cover 
a wide range of sub sectors each with 
their own specific specialities and needs. 
The European Union‘s NACE definitions 
create 9 separate sub sectors for Food and 
Beverage alone:

•  Meat products

•  Oils and fats

•  Animal feeds

•  Fish products

•  Dairy products

•  Various food products

•  Processed fruit and vegetables

•  Flour and starch products

•  Beverages

Although each subsector will clearly have 
its own specific demands, all will have 
common business drivers, which are:

•  Responding to market demand through 
agile Product Lifecycle Management 
(PLM) methodologies

•  Regulatory compliance

•  Waste reduction

•  Downtime reduction

•  Freshness and shelf life

•  Product tolerance

•  Driving down inventory and commodity 
costs

•  Genealogy – ensuring batch traceability 
through the supply chain

•  Security

Understand, control, manage
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Throughput slow

Need to be more profitable

Too much stock

Can’t meet  
shipping deadlines

 

 
 

 

“ Typically, a production process covering the areas shown 
below, with manual interaction points between workflows 
will benefit from a MES proposition ”

Mitsubishi Electric has built a strong 
understanding of these needs which 
has lead to us being the number one 
automation vendor to Food, Beverage 
and CPG businesses throughout Asia. 
Our reputation for quality, reliability and 
innovation supports our customers in one 
of the most intensely competitive regions 
in the world market.

From Batch control to “food safe” Robots, 
from energy management to directly 
reporting in to your ERP systems such 
as SAP, Oracle or DB2, you can be sure 
Mitsubishi Electric has the solutions and 
flexibility to be your automation partner.

Intelligent automation for the Food, 
Beverage and Consumer Packaged 
Goods industries.

MELIPC
Direct connection for your data from the shop 
floor to your business systems.

Visualise your factory
SCADA system for control and process 
visualisation

Energy under control 
Use energy management control solutions 
throughout your plant.

Pick and place as often as you want  
Robot solutions help you to solve your materials 
handling issues with the minimum of fuss.

The Mitsubishi architecture and openness 
offers Food and Beverage company’s a 
unique capability of not only traditional 
control and visualisation functionality but 
the ability to integrate all aspects of their 
operations. By adopting a more holistic 
approach to operations management 
significant savings and operational 
efficiencies can be realised. In an industry 
that produces such a precious commodity, 
Mitsubishi Electric is uniquely placed 
to ensure a superior quality of supply 
in all aspects of the operations and 
management of these facilities.
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Mitsubishi Electric Solutions  
for Packaging and Material Handling
Solution Description

iQ Monozukuri is a package of software 
for packaging and material handling 
applications created based on engineering 
knowledge and experience. 

Packages include:

•  machine libraries for controlling the robot, 

•  application examples, 

•  machine program support tool, 

•  machine control simulator, 

•  and machine attitude monitor. 

iQ Monozukuri Packaging 

iQ Monozukuri Packaging is an is an 
application set specialized for the control 
of packaging machines. It includes ready 
sequence programs,  HMI screens and 
function blocks dedicated for packaging 
machines like seal/cutter cams and 
position compensation. 

Functionality

iQ Monozukuri Packaging has ready 
solutions for:

•  Cam auto-generation

•  Mark compensation

•  Alignment conveyor

•  Application program control

iQ Monozukuri Handling 

iQ Monozukuri Handling is an application 
package created to integrate different 
robot arms (carthesian/delta) with PLC 
motion systems. Package includes machine 
libraries with predefined kinematics, 
program examples and HMI panels with 
teaching mode.

Functionality

iQ Monozukuri Handling has ready  
solutions for:

•  Load sharing functions

•  Simulation for machine control

•  Typical robot functionalities:

- Robot teaching

- Vision tracking

- Manual operation
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Tech-note

Unified monitoring screens and 
operations ensure easier operation and 
maintenance across the line

Standardized monitoring screens and 
operability across different manufacturers 
realizes efficient operation of any machine 
with a familiar interface in the production 
line.

Standardized management of IT system 
and shop-floor data

PackTags standardizes the communication 
and management processes related 
to production data such as machine 
status (normal/error) and workpiece 
data. Seamless integration of different 
manufacturers’ machines, reduced startup 
time and automatic production line 
start/stop contributes to more efficient 
troubleshooting.

Convenience

•  Unified monitoring screens and 
operability ensure easier operation and 
maintenance

•  Standardized data management 
between IT systems and shop-floor 
devices

•  Standardized software enables efficient 
production line configuration

•  Simplified OEE*1 measurement 
improves productivity

Standardize software for more efficient
production line configuration

Standardization of various development 
software can be achieved by simple 
modularization of software functions 
utilizing embedded PackML basic 
functions (supported with implementation 
guide). This is useful for improving the 
overall efficiency of production lines, both 
new and existing.

Improves productivity with easier
measurement of OEE

PackML enables the utilization of a 
standardized method to collect data 
from various equipment and entire lines 
throughout the shop floor. By simplifying 
OEE*1 measurement, the performances 
of equipment and entire production lines 
can be improved; a feature that can only 
be achieved by analyzing and managing 
data utilizing PackML. 

*1. Overall equipment effectiveness

Industry-specific Broadcast

PackML Solution
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1  Utilizing sample projects (software) as standard templates substantially reduces engineering and development time.
2  Standardization of software functions and reusable programming allows lower cost development by utilizing existing software 

and program assets.
3  By reducing the volume of programming tests and adopting modular software programming, the amount of time required to 

debug the system is signi�cantly reduced.
4  After-sales support such as function updates and failure correction are easier with standardized software templates, simplifying 

training.

1  Standardized data management reduces engineering and system setup time when modifying existing and/or implementing 
new lines.

2  Uni�ed look and feel ensures monitoring of screens and operability are consistent, reducing overall training costs when 
installing or recon�guring production lines and when troubleshooting for maintenance. 

3  Continuous productivity improvement is possible by improving the equipment operating ratio, measurement process, product 
quality evaluation, and performance of the entire production line.

�  For the end user

Implementation bene�ts

�  For the OEM

What is PackML?
PackML is an industry technical standard proposed by the OMAC Packaging Workgroup 
(OPW). Various industries such as the food and beverage industry have adopted this 
standard. The standard promotes the uniform collection of data from machines and 
production lines, which is then utilized to measure OEE. Together with PackTag, the two 
features enable consistent monitoring and control of various manufacturers’ machines. 
The most recent ISA88 industry standard incorporates OPW’s PackML and PackTags.

* OMAC: Organization for Machine Automation and Control
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Ethernet

 Standardization of the production line
The management of multiple devices and machine data is relatively easy by utilizing a standard data template across di�erent 
suppliers. Through this standardization, overall system cost can be reduced by streamlining device implementation and execution. 

 • Uni�ed monitoring screen and operability
 • Open connectivity with standardized information (PackTags)

 • Productivity management utilizing OEE

 • Overall equipment e�ectiveness (OEE)
Measuring OEE in real -time enables monitoring of current status, improving productivity.

OEE = operating ratio x performance x quality
Operating ratio  ... Production is operating as scheduled
Performance  ....... Production is operating according to speci�cations
Quality  ................ Production quality within speci�ed parameters

 Mitsubishi Electric PackML features and tools
Based on the OMAC PackML standard, this solution not only delivers all the advantages of standardization including a reduced 
learning curve for operators, but also addresses many manufacturer concerns about utilizing standards. From streamlining the 
deployment of the PackML standard to providing prede�ned HMI templates, ready-made function blocks, and an implementation 
manual, the time required for con�guration is reduced.

 • Programmable logic controller sample projects
 • Machine mode/status management FBs
 • GOT (HMI) sample screen

 • Manual    
FB reference manual   
PackML introduction manual

1  Sample projects
2  Machine mode/status 

management FBs
3  GOT (HMI) sample screen

FB reference manual
Document explaining function blocks

Implementation manual
Document explaining system con�guration

IT system
Manufacturing Execution System (MES)

GOT  
 (HMI)

Machine 1 Machine 2

Machine control 
module

Machine control 
module

Machine control 
module

Machine control 
module

Machine control 
module

Machine control 
module

PackTag

PackTag

Machine mode

Production

Maintenance Manual

Machine mode

Production

Maintenance ManualUni�ed screen

MELSEC iQ -R Series

1  Sample 
projects

2  Machine mode/status management FBs

3  GOT (HMI) sample screen

Programs machine 
operation based on 
sample projects

GOT (HMI)  
(Displays machine status  

and operation)

Programs machine-speci�c 
functions only using standardized 
and modularized sample program 
and function blocks

Machine 
control 
module

Machine status 
noti�cation

Display 
machine 

status

Operation  
result

Program Program

*1. PackTag is supported in the future.

Package *1

GOT  
 (HMI)

1

2
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Machine description 
Palletizing gantry robot is one of the different 
types of cartesian robots used in applications 
where it is required to handle with load inside 
cubic working area. Cartesian robots has an open 
kinematic structure which makes it possible to 
adjust robot arms to avaliable working area and 
different loads. Robot arms are based on linear 
transmission units working in cartesian (X, Y, Z) 
coordinate system which could be easily extended 
with rotation axis(C). Gantry structure ensures 
high rigidity using less floor space comparing to 
typical cylindrical 4 axis robot arms.  

Dedicated features
Ready programming solutions:
• Pallet Layout Generator support tool
• HMI screens for robot control
• Cartesian robot motion library

Complex system offer including:
• PLC control systems
• Gantry robot adjusted for application
• Various types of motors

Machine Function 

Product feed conveyor
The inverter drives a conveyor belt with 
carton boxes or other stacked objects 
 
Gantry robot
Gantry robot picks the object and place  
on defined pallet position
 
Gripper
Used for gripping and rotating the object

Pallet feed conveyor
The inverter drives a conveyor belt  
with pallets

1

2

3

4

4

3

2

1

Palletizer Based On Gantry Robot



11

Control system
Discover variety of the Mitsubishi Electric 
automation devices necessary to build palletizer 
based on gantry robot and connect it to the 
network in Your facility. 

PLC and motion CPU
Plug&play palletizing program together with 
Cartesian robot library effectively reduces 
engineering time.

Servo mechanism
Variety of  motors and amplifiers with different 
communication protocols for elasticity of the 
system.

Pallet Layout Generator
Design layout using graphical interface available 
for PC, tablet and HMI.

Palletizer Based On Gantry Robot
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Case Packer

TYPICAL USE CASES

Case packing machines can pack 
products into the following containers:

•  Cardboard boxes
•  Plastic bags

MACHInE DESCRIPTIOn

Case packing machines are designed to 
increase productivity while time and cost 
for labor decrease when manufacturer 
preparing for distribution. A versatile, 
high-speed and rapid-changeover 
machine is the demanding trend for 
packaging industry Mitsubishi Electric 
offers advanced solution to adapt state-
of-the-art technology to improve OEE, 
while robot integration is also available. As 
worldwide automation leader, Mitsubishi 
Pak/iQ solution helps machine builders 
who are looking for integrated system 
including PLC, Servo, VFD and Robot in 
ONE industrial Ethernet-based network.

KEY PRODUCT ATTRIBUTES

•  Robot Integration

•  Vibration Suppression Control I&II

•  Safety over CC-Link IE Field

•  Seamless connectivity

•  Highly integrated PLC, HMI, motion 
controls

•  Remote monitoring with security
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Case Packer - MELFA Assista

Built-in functionalities

•  2D & 3D vision connection
•  Conveyor tracking
•  Safety logic

Safety

•  ISO 10218-1, ISO/TS 15066 compliant

•  Certified by TÜV

•  Position, speed and force limitation

•  Non-collaborative operation with 
additional safety devices

Teaching box free



Machine description 

The machine consists of a SCARA robot mounted 
on a frame and serving two feeding conveyors. 
One conveyor feeds ice cream cups, where 
the guides divide the cups into two sets. Each 
set contains four rows of three cups in a row.  
The robot with a special mechanical gripper takes 
two sets of ice cream cups and puts it back into 
the feeder with blisters. The sensor on the blister 
feeder determines the presence of the blister

Gripper
The use of a mechanical gripper allows you  
to use the lid to move ice cups. Another way  
is to use vacuum grippers determines the presence 
of the blister

Machine description 

Product feed conveyor
The inverter drives a conveyor belt with ice 
cups, which are divided into two sets by 
guides 
 
Stacker
Ice cups are automatically stacked into two 
sets for twelve cups in each set (4 rows of 3 
cups in each)
 
Robotic station
The SCARA robot with a specially prepared 
gripper allows you to carry two sets of cups 
and place them in blisters
 
Blister carton detection
The encoder on the blister feeder and the 
blister detection sensor allow you to put ice 
cups down while the conveyor is moving
 
Blister carton feed conveyor
The servo drive on the blister feeder allows 
full synchronization with the robot arm

1

2

3

4

5

4

3

2

1

5

14

Robot Packaging Application
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TYPICAL USE CASES

Wrapping applications in the packaging 
industry can be used to package a wide 
range of different products. Example 
applications include:

•  Bottle and case wrapping
•  Box wrapping
•  Tray wrapping
•  Shrink wrapping

MACHInE DESCRIPTIOn

Wrapping machines are often placed 
at the end of manufacturing lines to 
wrap products in plastic film material. 
To achieve production efficiencies,  
iQ-F Series compact PLCs and integrated 
motion control the cutting axis with 
flying shear motion, so products keep 
moving continuously forward. With GT25 
Series HMIs, remote connections are 
individualized so operators, maintenance 
engineers, and managers can check the 
relevant machine information.

KEY PRODUCT ATTRIBUTES

•  Seamless connectivity

•  Highly integrated PLC, HMI, 
motion controls

•  Remote monitoring with security

•  One motion network

•  Flying shear cam profile

•  Mark detection

Flowpack Machine
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Vertical/Horizontal Form Fill Seal Machine

TYPICAL USE CASES

Case packing machines can pack 
products into the following containers:

•  Dry food bag packaging
•  Powder packaging
•  Liquids packaging

MACHInE DESCRIPTIOn

Form, fill, and seal is a common system 
for packaging both liquid and solid 
goods. Both intermittent and continuous 
machine types require high productivity, 
low downtime, and flexibility for various 
production requirements. Mitsubishi 
Electric’s Pak/iQ solutions are dedicated 
to offering engineering efficient 
design environments, reliable machine 
performance, and system analytics 
management. The low cost iQ-F compact 
controller solution provides powerful 
technology for OEMs that are challenged 
to be more competitive in the modern 
packaging world.

KEY PRODUCT ATTRIBUTES

•  Camming autogeneration 
function blocks

•  Easy advanced synchronization 
control setting

•  Full synchronous performance in 
multi-axis systems with a compact PLC

•  Seamless connectivity

•  Highly integrated PLC, HMI, 
and motion controls

•  Secure remote monitoring 
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Quick product  
changeover by  
touchscreen control

Rapid and complete 
synchronization

Closed 
loop control 
encoder for 
more accurate 
positioning

Seamless vision 
connection for 
traceability

Ethernet

SSCNET III/H

Labeling Machine

TYPICAL USE CASES

Labeling technology is applied to 
attach labels in a variety of applications 
including:

•  Food and beverage
•  Pharmaceutical
•  Material handling
•  Mailing
•  Bottles and cans
•  Stationery goods

MACHInE DESCRIPTIOn

Labeling is essential to a company’s brand. 
End users demand labeling machines 
that deliver high output, consistency, 
and reliability to ensure the quality of 
their product, without slowing down 
production. High speed registration 
and encoder following is used in order 
to accurately position labels on various 
formats including bags, bottles, boxes, and 
trays. iQ-F Series compact controllers and 
integrated motion control combine with 
the VFD for the conveyor and servo drives 
for labeling on one network, providing 
a smart solution that improves OEE and 
assures hassle-free maintenance.

KEY PRODUCT ATTRIBUTES

•  Seamless connectivity

•  Highly integrated PLC, HMI, motion 
controls

•  Cam profile generation

•  Deterministic and synchronized 
motion communication
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Rotary Bottle Filling Machine

TYPICAL USE CASES

Bottling filling machines can be used for 
the following applications:

•  Water bottle filing
•  Dry food bottle filing
•  Lotion bottle filing
•  Beer bottle filling

MACHInE DESCRIPTIOn

There are four core demands that are most 
important for bottling filling machines 
– speed, accuracy, synchronization, and 
flexibility. The Mitsubishi Electric smart 
machine solution facilitates interactions 
between operators and machines, while 
providing solid recipe options changeover 
which shortens machine downtime. 
Advanced motion control ensures 
fantastic performance of the machine, and 
intelligent electronic camming provides 
high precision at a fast feed rate when this 
application is running.

KEY PRODUCT ATTRIBUTES

•  Advanced servo tuning

•  Seamless connectivity

•  Highly integrated PLC, HMI, 
motion controls

•  Remote monitoring with security
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