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Enhance the safety ™ " of your production lines.

MELSEC Safety
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MELSEG-!\!,S) series;

This compact new safety controller complies with

1SO13849-1 PLe and IEC61508 SIL3 safety standards.
MELSEC-WS is designed to ensure safe operations of
stand-alone machines or systems.

To meet your system configuration, it allows you to have up to
an additional 144 I/O points. Also, the exclusive Setting

and Monitoring Tool allow you to easily make settings

and create logic.
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WS0-C20R2 RS-232 cable connecting to CPU module
WS0-UC-232A USB/RS-232 conversion cable

L\
\_WS0-GETH Ethernet interface module

AN
WS0-C20R2 RS-232 cable connecting to CPU module \_WS0-GCC1 CC-Link interface module
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Model nickname Full model name Description

WS0-CPUO WS0-CPU000200 Program size: 255 FBs, Scan cycle: from 4 ms, Interface: RS-232

WS0-CPU1 WS0-CPU130202 EFl-equipped-EFI is the communication interface for setting and monitoring SICK’s safety products.
Program size: 255 FBs, Scan cycle: from 4 ms, Interface: RS-232

WS0-MPLO WS0-MPL000201 Memory plug for storing CPU parameters and programs (required)
WSO0-XTDI WS0-XTDI80202 Safety input: 8-point single or 4-point dual-channel with spring clamp terminal block

Safety input: 8-point single or 4-point dual-channel, Safety output: 4-point single or 2-point dual-channel
Output current: 2 A/point maximum, Spring clamp terminal block, Fast shut off response of 8 ms

WS0-4RO WS0-4R04002 Safety output: 2-point safety relay output-4-output 2 EDM contacts and 2 diagnostic outputs, Rated load current: 6 A/point maximum

WSO0-XTIO WS0-XTI084202

WS0-C20R2 WS0-C20R2 RS-232 cable between PC and CPU module

WS0-UC-232A WS0-UC-232A USB/RS-232 conversion cable

WSO0-GETH WS0-GETH00200 Connecting to Ethernet communication (non-safe communication)
WS0-GCC1 WS0-GCC100202 Connecting to CC-Link communication (non-safe communication)
WS0-TBS4 WSO0-TBS4 Screw-in replacement terminal block-4 terminal blocks included
WS0-TBC4 WS0-TBC4 Spring clamp replacement terminal block-4 terminal blocks included
SW1DNN-WSO0ADR-B SW1DNN-WSO0ADR-B MELSEC-WS Setting and Monitoring Tool
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Mitsubishi Safety Controller
MELSEC-WS Series

MELSEC Safety enables optimal

safety control and improved productivity
by "visualization" of safety information.
Mitsubishi Electric provides a diversified
product line up (safety programmable
controllers, safety controllers, and safety
relay modules) to meet your system
configuration and create the optimal
safety solution.

Mitsubishi facto}y 'éutom-atlon
technical information service

Some cases introduced in

this guide can be watched in videos.
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B
| 2

Introducing cases where MELSEC-WS series are used to
solve safety tasks on devices and systems using each
module and function blocks.
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Automated guided system in a logistics center
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Leak detection at fuel tanks
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Double cell welding robot
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!r' Pneumatic press
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Tyre fabric winder
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F Newspaper palletizer
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Pop-up press
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W Metal plate milling machine
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Mitsubishi Electric Corporation Nagoya Works is a factory certified for ISO14001 (standards for environmental
management systems) and ISO9001 (standards for quality assurance management systems)

1S0 9001

BUREAU VERITAS
Certification

»ND CERT;
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Safety/Controller;

Application

’ Safety tasks

On a panel saw large panels out of The task Safety automation, Access protection, Hazardous
wood and plastic get cut individual or as W SR SSEN . area protection

’ Application at a glance ’ Advantages for users

e Space of the safety machine control area can be saved by using the safety controller MELSEC-WS.
a package. The three entry points have

to be protected because it is possible

for a worker to enter the area of the saw.
The access and exit, through which the | Applications/type of machine Vertical panel saw

Industrial sector/branch Wood, furniture e Downtime can be decreased with the muting function.
e

anels automatically reach the machine . . .
P u cally ! Differentiation between men and material

to get cut, have to be protected. Safetx functions (Muting), Emergency stop function

Thereby the controller has to detect if
there are panels or a man entering the
hazardous area. The accesses which

Used modules: Hardware configuration
are parallel to the conveyor belt have to e
be protected against unauthorised WS0-CPU1
incidence while the going concern. Due /o dul
(]
to the high speed of the saw blade the modules
WSO0-XTIO

trespass of the hazardous area would
be especially dangerous. In case of an
unauthorised switch off of the saw, a
reset is required.

Iz
[FIIFLK = [o]s]

’ Example of realization with safety controller

All three accesses to the machine are protected by a machine from this side. In case of an shutdown of the saw, , .
multiple beam safety light barrier. If a person or a subject a manual reset on the control cabinet gets required.

reach the hazardous area, the machine switches off safely. Used logic functions: In/Out Summary Page

Access to the entry and exit side of the saw’s conveyor belt e NOT, AND, OR, EXOR

is additionally monintored by Muting. On either side two ® Reset

sensors which take over the muting are attached. There are e Switch On Delay

two multiple beam safety light barrier located on each side e Switch Off Delay e — —

as well, which are both connected to the main module of e Edge Detection - T;WMIZ :m :-.;:::E WAt

the safety controller MELSEC-WS via the EFl interface. If e 2 Sensor Muting ‘!“_D}L"_g ;ﬂmw :-“5: : G 1 —i

something eIs¢te. than a pane.l ertILeré tfhe ha:ard:u;lareaf, tthe ¢ RS Flipflop 3 chn :m:-::

connected muting sensor give the information to the safety " [ - _— 5

controller MELSEC-WS, which in turn shuts down the - LD L eieiing e | :W;:mE:E n ::b
machine. et ——— S 3 —

The controller detects, that there is no panel on the
conveyor belt, but an object or a person, which isn’'t allowed
to be there. The frontal access to the saw is protected by a
multiple beam safety light barrier which is connected to the
expansion module of the safety controller MELSEC-WS.
Muting is not needed here, as nothing must enter the




Safety/Controller;

logistics‘center

\+ Automated'guided'system'in'a

’ Safety tasks

’ Application at a glance

An automated guided vehicle (AGV) on
rails transports pallets from the pallet-

The task

Safety automation, Hazardous area protection

izer to the packaging machine. The area
around the rails is constantly traversed

Industrial sector/branch

Logistics

by the workers. For this reason the use

of a conveyor belt wouldn’t be possible. | Application

e of machine AGV

To avoid a collision between the AGV
and a worker or to eliminate the

Safety functions

Emergency stop function, Differentiation between
men and material (Muting)

negligent use of the AGV as a personal
means of transport, the AGV has to be
protected.

If a worker climbs on the AGV, there

e CPU module
must be an manual restart. Also the WS0-CPU1
AGV has to stop, if any worker enters 16 s ules

[ ]
the hazardous area around the AGV. By WSO0-XTIO

leaving the hazardous area there will be
a Restart after 2 sec, to avoid long
downtimes. The palletizing machine and
the packaging machine have also to be
secured against unauthorized access.

’ Example of realization with safety controller

The hazardous area around the AGV is protected by two
safety laser scanners, one on the left and one on the right
side and two safety laser scanners, one at the front and
one at the back side. The two safety laser scanners are
connected to the safety controller MELSEC-WS by the EFI
interface. The two safety laser scanners are connected to
the expansion module of the safety controller MELSEC-
WS.

The simultaneous protection field detection offers an extra
level of safety for the workers. By entering the large
protective field of the two safety laser scanners the AGV
brought to a stop, however after two seconds there is an
automatic Restart. If the smaller protection field of the two
safety laser scanners is then interrupted, the AGV stops
again but has to be restarted by a manual Reset as the
worker is now too close to the AGV. To either side of the
AGV, a protective field of the two safety laser scanners
protects the area. Noone can enter the AGV and thereby
enter the machine without tripping a field. The protection

fields of the four safety laser scanners are active all the
time, independent of which direction the AGV is heading.
Finally, to stop the AGV in a hazardous situation there is an
emergency stop push button on the AGV.

The protection of the entry to the palletizer is achieved
through a separate the safety controller MELSEC-WS in
conjunction with a multiple beam safety light barrier.
Additional two sensors are installed with their reflectors for
the muting.

e Protection field monitor with four safety laser scanners allows an automatic and manual Restart

depending on the situation.

’ Advantages for users

® Downtime of the AGV can be decreased with the automatic Restart.

Used modules:

Hardware configuration

W AL B

Used logic functions:
e NOT, AND

e Reset

e Switch On Delay

In/Out Summary Page

¥TIO[M]/7 Reset o

CPL1[0] EFH:1 0SS0 [ B—
CRI[D]EFI:1 Simuks E——
CPLI1[0] EFI2:1 OSSD [ B—
CPL[D] EFI2A Simuts B——
¥TIOM .12 5300 -

¥TIOM] 1314 5300 -
far % TIO[1]I506 E-Stop, ES H——

Lo |0 | |6 | [e

=] ¥TIOM].21@2 Motor

—=l XTIO[ ]G4 Lamp

= XTIO[M].03 Lamp.

@@L




Leak'detection‘attfuel*tanks Safety/Controller

Application

’ Safety tasks , Application at a glance ’ Advantages for users

In the course of quality control, tanks . )
hecked for leaks thouah The task Safety automation, Hazardous area protection
are checked for leaks though a test e Safe maintenance mode is available by using an enabling switch.
machine fitted with two independent
testing stations. The tanks are manually Industrial sector/branch Automotive & vehicle construction ® Parallel operation in two working areas becomes possible by dividing the test machine
inserted into the test control unit. Faulty into two testing stations.
tanks Should be detected and Separated A |icati0n e Of machine Leak deteCtiOn at fuel tanks

before the delivery. Therefore the tanks
should be identified by a bar code Safetx functions Emergency stop function
scanner and afterwards checked for
leaks. After a passed test, the tanks are ( )
labelled.

The unauthorized access during the
current testing process should be
secured by trap doors, which can only
be opened when the machine is
stopped. A service mode should be also

Used modules: Hardware configuration
e CPU module
WS0-CPUO
e I/0 modules GhHI0 G- ©
WS0-XTIO WENIEE B -
WSO0-XTDI . T AR
MITBASBESHI .
® Relay expansion module e e
WS0-4RO

possible if the doors are open. A
manual stop of the machine must also
be provided for a controlled stop.

’ Example of realization with safety controller . .
Used logic functions: In/Out Summary Page
Both trap doors are protected by one safety switch. In this Therefore the emergency stop pushbutton is installed right *OR
way the testing process can only start if the doors are in the middle of the two testing stations. If there is an * Reset
closed. The testing stations are controlled separately, so emergency stop the machine, it starts again by pushing the e EDM
that the testing process can start only after one door is designated Reset pushbutton. The safety controller .
closed. Simultaneously, one can insert a new tank into the MELSEC-WS collects the individual safety components and ¥Y xioft.1i2REV RE21 L ARG ®
d testi | If d . d v th t t fth hi d di th ’f KTIO[1 ]85 Enabling = '— —= XTIO[1].61 52 Motor Co %
second testing place. If one door is opened, only the stops one or more parts of the machine depending on the N %7100 7B Enating = & T ®
affected testing process stops. hazardous situation. F8 TIO[M 1134 RET1RED m——
In service mode, one enabling switch is located at each far X TDI[2] 112 E-Stop, ES "y—
testing station. This switch provides a secured service 2 XTDI2}14.EDM o

. . 3 ®TDI21)3 Reset
mode of the machine and in the case of a hazardous 2 [2].13 Res o

situation stop the respective process station. By closing the
trap doors afterwards, the testing process starts automati-
cally.

Additionally, the machine is fitted with a dual-channel
emergency stop pushbutton. It has to be pressed to stop of

the entire machine in the case of a hazardous situation.




\‘ Double*cell'weldingrobot

’ Safety tasks ’ Application at a glance ’ Advantages for users

A double cell welding robot handles Safety automation, Access protection,

workpieces at two independent % Hazardous area protection, Safe position monitoring

e Parallel operation in two working areas becomes possible.
turntables. The access is protected by

fences on the right and left side. In one Industrial sector/branch Metal & steel production ¢ Reduced downtime minimizes the cycle time.
fence there is a maintenance door. The ¢ Highest level of safety for the worker is provided through multiple protections.
operation is only possible if this door is Applications/type of machine ~ Welding robot

closed. .
Emergency stop function, Reset/ Restart, Safe

The entry points by which the worker Safetx functions position monitoring

can access the turntable are always
open. Hence, the finished welded ( )
pieces of metal can be removed and a

Used modules: Hardware configuration
e CPU module
WS0-CPUO
e |/O modules im0 &l < ©
WSO0-XTIO == HED AAEER
WSO0-XTDI T | e

new one inserted only if the arm of the
robot is in the other cell. The turntable
has to be in a safe position as well.
Otherwise the robot must stop if
someone enters this area. The cell in
which the welding arm is working may
not be entered. Additional it should be
possible to manually stop the robot in
an hazardous situation.

MITEBISHI

, Example of realization with safety controller

The access through the maintenance door is secured by a controller MELSEC-WS. After a complete stop, the Reset Used logic functions: In/Out Summary Page
safety switch. If the door is opened, the robot and the pushbutton has to be pushed to start the machine again. e AND, OR
turntables stop. The entry points used to exchange material Additionally there is one emergency stop push button on e Reset
are monitored by multiple beam safety light barrier. Using each access and on each maintenance door which
two non-contact safety switches, the position of the centre switches off the machine in a hazardous situation.
of the robot is determined. Therefore an interruption of a far TDI[2] 150 E-Stop, ES #—— | ol Tiop] @ Robat ﬁ
particual entry point's multiple beam safety light barrier only & XTI0[1]1 1N4000 Singl ﬁ— s XTI )23 Lamp W
stops the robot if the arm of the welding robot is in this J& TIO[1]/2/N4000 Singl A:F—
area. The safe position of the each of the two turntables is i TRl

= i
& ¥TDI[2]/2/H4000 Singl "'—

1] =TIo[].54 M4000 o
the robot are in a safe position, the worker can enter this 1] 102113 Ma000 [ -

area to change the part. All safety components are 2, KTIO[]I7 Reset and E H——
connected to the safety controller MELSEC-WS, which B HTIO[] 1515 Safety Swit l—

detected by a non-contact safety switch. If the turntable and

safely controls the machine. If there is a complete stop of
the robot, the dangerous action of the turntable will also
stop.

The switch-off signal is send directly from the safety
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\+ Stretch film'winder

’ Safety tasks

’ Application at a glance

A high-performance thin film wrapper

Safety automation, Access protection, Hazardous

has to be protected against unauthor- e task area protection
ized access. The pallets reach the thin . .
film wrapper by conveyer belt, where w Packaging

they are automatically wrapped by a thin
stretch film. Finally, they are moved out  Application

e of machine Stretch fi Im winder

of the machine and prepared for
transport. At both ends of the machine it
has to be assured that no worker can

Differentiation between men and material
(Muting), Emergency stop function, Integration

Safety functions of safe automation into control system on

different network (Interface module), Reset/Restart

come into the winding area. This area is
only accessable via two maintenance
doors, one of which is used to reload
the thin film.

If one of these doors is opened, or one
of the accesses get entered by a
worker, a reset is required. A manual
stop of the wrapper by the worker must
also be possible.

’ Example of realization with safety controller

The access of the conveyor belt to the wrapper is protected
using an multiple beam safety light barrier. Additionally
there are muting sensors used to make sure that only
loaded pallets can enter the machine. If a person enters,
the connected the safety controller MELSEC-WS detects
this different movement and shuts down the machine
securely. The access by which the pallets leave the stretch
film winder, is protected by a safety light curtain. It detects
the pallets profile as it’s leaving the thin film wrapper and
shuts down the actuator if there is a different pattern. To
change the thin film rolls, it is possible to entering a
maintenance door which is protected by an safety door
switch. If the front door is opened, the actuators of the film
changing machinery are stopped, so that the change of the
rolls isn’t dangerous. If the back maintenance door is
opened, the machine’s wrapping motion stops immediately.
After entering a reset is required in order to restart the

machine.

The Reset pushbuttons are on the control cabinet beside
the maintenance door. There is also an emergency stop
pushbutton on each side, through which a manual shut
down of the machine is possible. All safety components are
connected to the safety controller MELSEC-WS.

Safety/Controller;
Application

’ Advantages for users

e A control solution for compact and flexible safety machines is provided.

e Connection via the CC-Link interface module enables a remote state monitoring of safety machines.

Used modules:

e CPU module
WSO0-CPU1

e |/0 modules
WSO0-XTIO

® |nterface module
WSO0-GCCH1

Used logic functions:
e AND
e Reset

Hardware configuration

L]
MITSUBESH
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In/Out Summary Page
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\+ JPneumatic'press

’ Safety tasks

’ Application at a glance

On the pneumatical press one can

choose three operating modes using an The task

Safety automation, Hazardous area protection

user mode switch: A two-hand mode,
where the two-hand controller must be

Industrial sector/branch

Machine tool

pushed during the entire cycle, a

single-break mode, by which the press Application

e of machine Press

starts automatically after one entry into
the press and a double-break mode,
which starts after two entries into the

Safeg functions

Control modes and operating mode selection,
Emergency stop function, Machine controller,
Reset/Restart, Safety locking function

press. In all three operating modes the
worker must be protected from the
press using a safety light curtain. For
the initial start-up in two-hand mode, a
reset is required. If somebody interrupts
the press, the press stops and a reset is
once more required.

Additional there is a maintenance door,
which is secured against unauthorized
opening during the running of the press.
After each switch-over into a new user
mode, there must also be a reset
required.

’ Example of realization with safety controller

The maintenance door is protected by a safety door switch
and can only get opened, if the press is stopped. The
frontal access to the press where the work pieces are
inserted and removed is protected using a safety light
curtain in all operating modes. The start of the press results
from pushing the reset button on the control cabinet for
single and double break mode. In two-hand mode the
two-hand buttons must be pressed for the entire cycle. The
safety controller MELSEC-WS takes over the connection
and the controlling of all safety devices. In single-break
mode, the press is activated by a reset for the first cycle, as
it is in the double-break mode. By interrupting the safety
light curtain either once or twice depending on the mode
the cycle starts anew. In this case the safety controller
MELSEC-WS detects how often and how long the light
curtain is interrupted. In the case of active PSDI time

monitoring, the maximum duration of an entire PSDI is
limited to 30 sec. The safety controller MELSEC-WS stops
the press upon unexpected access and a Reset is neces-
sary. An access during the press cycle stops it directly.
Additionally, the main valve and the remaining valves are
controlled by the safety controller MELSEC-WS and the
movement of the press as well. Finally, an emergency stop
pushbutton is installed outside the press which shuts down
and switches it off in case of a hazardous situation.

’ Advantages for users

Safety/Controller;
Application

e Safety functions related to the press devices can be easily realized by using the press device

prepared for the safety controller setting and monitor tool.

Used modules:

e CPU module
WSO0-CPUO

¢ |/O modules
WSO0-XTIO

Used logic functions:

e OR

¢ Reset

e Two Hand Control(Type Ill1A)
e User Mode Switch

® Press Single Stroke

e Break Mode

Hardware configuration

In/Out Summary Page

e xHIO[1 | PR S, B g— bl Tt corird ! ahojijm Tt ea R |l et bl ol
KIS Rt el B | S trik B BT g g | Pt ot it
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Toeachama cortrst —
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| Dy Bpted  §—
et — e T
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\+ P Tyrefabricwinder

’ Safety tasks

’ Application at a glance

At a automotive supplier, freshly

manufactured textil material is made e task

Safety automation, Access protection, Hazardous
area protection

using flow presses. The material is

spooled on two rolls at the end of the Industrial sector/branch

Automotive & vehicle construction

machine. This material will be used to

produce tires afterwards, where it will be e of machine

Application

Tyre fabric winder

combined with rubber. The rolls rotate
slowly and take up the material.

Safety functions

Emergency stop function, Reset/Restart

The hazard for the workers is that they
can become caught up in a roll and
trapped. If the rolls are full, they are
rotated 90° so that they can be removed
by a forklift. Afterwards a new roll can
be placed there again. The hazardous
rotating movement can hurt a worker
and therefore access must be
protected.

’ Example of realization with safety controller

Depending on the progress the material isn’t produced at a
constant rate. However the rolls rotate at a constant speed.
This causes some fabric fibres to fall to the ground. This
situation shouln’t be result in a shut down. The monitoring
of the area is only possible via three safety mats. Due to
the light weight of the fabric they won'’t activate the mat.
The weight of a worker in contrast would activate the mat
directly if he entered this area. In this case both rolls stop.
Afterwards a manual restart is required from outside this
area to restart both rolls. The removal area in which the
forklift accepts the rolls is protected by two safety laser
scanners which make sure that no worker is inside when
the full rolls are removed. Additionally there are four
emergency stop pushbuttons that stop the roll actuators
manually. These and all other safety components are
connected to the safety controller MELSEC-WS.

’ Advantages for users

Safety/Controller;

Application

e A smooth operation process without unexpected interruptions can be realized.

Used modules:
e CPU module
WS0-CPU1

Hardware configuration

e [/O modules
WSO0-XTIO

MIT3UBESH:

ui

Used logic functions:
e OR

In/Out Summary Page

o Reset

i Safely el

.
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\+ }"Newspaper-palletizer

’ Safety tasks

’ Application at a glance

In a robot cell, two robots arrange and

palletize newspaper packages which The task

Safety automation, Access protection, Hazardous
area protection

enter the cell by conveyor belt. The
packages are identified by a bar code

Industrial sector/branch

Print & paper

scanner and either stacked on assigned

pallets afterwards or, if they couldn’t get  Application

e of machine

Newspaper palletizer

detected, sorted out by a robot. The
rejected and the palletized packages
leave the cell by a conveyor belt. These

Safe“ functions

Differentiation between men and material
(Muting), Emergency stop function, Reset/Restart,
Safety locking function

two accesses have to be secured, so
that no worker can enter the cell through
these accesses. Additional there are
two maintenance doors which have to
be secured against unauthorized
access while the machine is running.
Finally, the space in the cell behind the
robot has to be secured so that no
worker can enter the working space of
the robot above the fences around the
cell.

’ Example of realization with safety controller

Both exits, through which the newspaper palletts or the
sorted out packages leave the cell via conveyor belt, are
each guarded by a safety light curtain. Both have two
reflex muting sensors which allow newspapers but not
workers through. The two maintenance doors are secured
using a safety door switch. The access is only possible if
both robots and the conveyor belts are switched off. Once
this occurs, an entry button at the door can be pushed to
unlock the interlock. Next to each of the doors there is an
emergency stop pushbutton which causes the complete
robot cell to switch off such that no hazardous situation
possible. All safety components are connected to the safety
controller MELSEC-WS. The safety laser scanner is
connected to this safety controller MELSEC-WS and is
used to monitor the free space behind the robots in the
robot cell. It is excluded that a worker might enter the cell
by the conveyor belt, which delivers the newspaper
packages from above. If the two robots and the conveyor
belts get shut down, a reset is required. The reset buttons

are installed next to the emergency stop pushbuttons.

Safety/Controller;

Application

’ Advantages for users

e Implementation of the safety controller MELSEC-WS in which the complex safety control logic

can be executed avoids unnecessary down times and enhances the productivity.

Used modules:

e CPU module
WSO0-CPUO

e |/0 modules
WSO0-XTIO

Hardware configuration

oT@ » A » o 2@

RERCA) BERCIOD
BEE - EEO0

Used logic functions:

In/Out Summary Page
e OR

e Reset
e EDM

¢ Routing 1:N T T
= T

e Switch Off Delay —

E
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i
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I
ﬂ

e 2 Sensor Muting

b
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Safety/Controller;

Application

’ Safety tasks

A press which produces engine parts

’ Application at a glance ’ Advantages for users

i The task Safety automation, Hazardous area protection
should be secured in such a way that e Inside the safety controller MELSEC-WS the logic of all operating modes is implemented
the dangerous movement stops if . . _ _ _
somebody enters the press. w Machine tool using preconfi gured press logic blocks

The press handles five operating
modes. Single stroke, in which a press Applications/type of machine Press
cycle is initiated by a twohand control

Control modes and operating mode selection,

and the service mode, in which the Safea‘ functions Emergency stop function, Machine controller,
press get step by step moved by the Reset/Restart

two-hand push button. Additional to ( )
these two there are a S'ngle'bre?k Used modules: Hardware configuration
m;)d(ie1 a;d a doublebreakI mode, in . S EE Teende
which the next press cycle is initiate
e thp y " y WS0-CPUO
reaching into the press once or twice. YT o ¥
Firal ?h nep o mode in which e 1/0 modules ° o Z@ © =20
inally, there is an auto mode in whic WS0-XTIO = lalalale
the press is started by the pushing of a — e
reset button and is stopped only when
requested.
In all five operating modes the security
of the workers has to be assured as the
press works with a pressure up to 80
tons.
’ Example of realization with safety controller . )
To control the press process the safety controller required. The reset is also required after each operating
MELSEC-WS is used. A safety light curtain is connected to mode switch or after a shut down of the press. This reset Used logic functions:
this safety controller MELSEC-WS which is installed pushbutton is mounted on the control cabinet. * AND, OR
directly on the front of the press where the worker accesses * Reset : — & TR T —
i ; - ; : TS e e g— i e e —
it. It stops the press safely in each operating mode if there e User Mode Switch T oD e v [ B (- e RETT) —
. A KOOI e el S Brem e XTO| DA E S, £ p—
is an access to the Pop-up press. In the singleand double- e Universal Press Contact U TS Cae p— |—t Giti Brn -
break mode The safety light curtain is additional used to e Two Hand Control(Type IlIA) ::: :::
start the press cycle in single- and double-break mode if e Clock Generator gomoese o d I oo %W,E
someone reaches into the press one or two times respec- * Press Single Stroke X0 A CHTE ::: e o —
tively. Therefore nothing can be inside the protecting area e Press Set Up Mode el RS W:
of the press. Additionally, the safety light curtain detects if e Break Mode E.Eﬂl!._;".'_im | I e #— |
there is an unexpected access and stops the press. To shut Cortruca —
G Oy -—
down the press in a hazardous case an emergency stop [ —
L. . T — H EE 0 AN ﬂ'_ —lﬂ##m
pushbutton is installed on the press. This and the two-hand in — Legie o P e Contie b it
— Exntine e wat — )
pushbutton, which is used in the operating modes press e i.__-—m...m
. . ih
single stroke, service mode and auto mode to control the .:' —
press, are also connected to the safety controller = I
MELSEC-WS. To start the press there is always a reset L )
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Safety/Controller;

Application

\+ M Metal'plate'milling'machine

’ Safety tasks

’ Application at a glance ’ Advantages for users

On a universal milling machine big The task Safety automation, Access protection,
metal plates are horizontally milled Hazardous area protection, Safe position monitoring e Productivity will be enhanced by using two protection fields, which are monitored by the safety controller
Because the milling station is freely
accessible and moveable. it has to be Industrial sector/branch Metal & steel production MELSEC-WS.
, R
assured that no worker can be next to e Monitoring screens and others will be integrated by transmitting the information of the safety controller

side to the existing programmable controller for machine control via interface module.

process. At the same time there has to
be the possibility for the workers to
check the engaged workpiece without

Emergency stop function, Integration of safe
safetx functions automation into control system on different network
(Interface module), Safe position monitoring

stopping the milling process. Therefore ( )
the milling machine has to be separated Used modules: Hardware configuration

into two areas. Additional there has to S CEl moehle

be the possibility to shut down the WS0-CPU1

machine manually in a dangerous « /O modules BRI © GZE Frfr]

situation. The safety components have WS0-XTIO T Talall S 5 K= [ =

to be integrated into the machine - . -

controller, so that the status of the WS0-XTDI 11 i

single components is available all the * Interface module

time. WS0-GCC1

’ Example of realization with safety controller e

The milling machine is separated into two areas, right and CC-Link Interface module, so that all states of the single \ . /
left. If the milling head is inside of one of these areas, the components can be monitored. <
access to the other area has to be possible without shutting

down the milling process. Therefore the position of the Used logic functions:

milling head gets detected by a non-contact safety switch. * AND, OR, NOT

During the position detection it’s assured that the access to * Reset S mmnoswe  p— | ¥ | B Srg f— B £ 3

one of the areas is possible, if the milling head is inside the e EDM :}%: (i S | PRI ol | :::—
other one. The complete access area round the machine is ® Routing N:N %: Zer o

monitored by four safety laser scanners, which are installed uﬂ__n.%-TmE-—

in the middle of each side right above the bottom. The h‘m.___ ;m:

safety laser scanners, the safety switches and four emer-
gency stop pushbuttons, which are installed at each angle,
are connected to the safety controller MELSEC-WS. Using

SN —
i e
the emergency stop pushbuttons there is always the ol SO [
possibility to manually initiate a safe shut down of the ___:_w:_ n: i Pt D
i
milling machine. If an emergency stop is activated by one of T —
L

the components, a reset is required to start the machine
again. The restart button is on the control cabinet of the
machine. The safety controller MELSEC-WS is connected
to the machine's automation controller as well via a
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\+ Test'‘machine 'for'computer-chips

’ Safety tasks

’ Application at a glance

A machine used for testing computer
chips’s thermal properties should be

The task

Safety automation, Hazardous area protection

secured against the hazard of the
unauthorized opening of maintenance

Industrial sector/branch

Electronics

doors during the testing process and
protecting the worker during load and Application

e of machine

Chip testing machine

unload of groups of chips. The machine
is separated into two areas, the loading
area and the process or thermal testing

Safetx functions

Emergency stop function, Integration of safe
automation into control system on different network
(Interface module), Safety locking function

area.
In the loading area the chips get
inserted or extracted. From there they
are transported to the process area,
where they get tested for their thermal
characteristics for three different
temperatures. Both areas are secured
by loading or service doors. By opening
one of these maintenance doors or by
pushing the emergency stop pushbutton
a shut down of the machine should
follow to protect man and machine. The
loading area only switches off the
transport mechanism. The state of each
door (open/ closed) should be moni-
tored individually.

’ Example of realization with safety controller

The hazardous area of the transporting units inside the
machine is already covered by doors. The machine is
separated into the loading and the testing area, which are
separated procedurally and secured by four doors. A safety
switch is installed at each of the eight doors.

By opening one door of the testing area both parts of the
machine stop. However, if a door of the loading area gets
opened, only the hazardous transporting movements of the
loading area stop. The test continues as switching off this
area is time intensive and cannot be reached from the
loading area.

Additionally two emergency stop pushbuttons are installed
to the machine. These stop the machine manually in a
hazardous situation. The connection and control of the
safety components is taken over by the safety controller
MELSEC-WS.

The information of the states of the machine is forwarded
via an Ethernet Interface module and can get evaluated this
way. In this way one can monitor the status of each door
and generate a reset signal using the HMI.

’ Advantages for users

Safety/Controller;
Application

e The operation status of each safety device can be transmitted to other machines

via Ethernet interface module.

e Downtime will be reduced by separating the machine into areas.

Used modules:

e CPU module
WSO0-CPUO

¢ |/O modules
WSO0-XTIO

e |nterface module
WSO0-GETH

Used logic functions:
e AND

® Reset

e EDM

Hardware configuration

In/Out Summary Page

L3 KNCHI|N Sorton & gy g bl Fwull Tt & i xhopi |8 Secten B do g T R ]
"ﬂmwnnn— ‘tmgﬂau l—-
‘mlmn.il— F] ‘xnmE.'nﬂnth,l— n
T ek 5 ¥ it 6 0 p—
T WUE“ — — e MmO E-Slop el g—— ] i
I - U o U0 - Sbop right E ]

Wit B B Bt A Pasel B forset —
! i 2 Pt i Pl IF EDi Sacton B — 1=
okl Horton & - Pl Settion & —

— Aevdl actor —

24




25

=+

’ Safety tasks

Robot'celltorkitchendoor

’ Application at a glance

A robot cell for kitchen door lacquering

. . The task
is separated into three areas, the

Safety automation, Access protection,
Hazardous area protection, Safe position monitoring

material loading, the lacquering area
and the material unloading. The

Industrial sector/branch

Wood / furniture

lacquering area is accessible by two

locked maintenance doors. The material | Application

e of machine

Lacquering robot

loading and the unloading area can be
accessed by workers.

Safety functions

Emergency stop function, Safe position monitoring

The rest of the machine is secured by
fences. As long as the robot arm is not
in the material loading area, this area is
freely accessible for the workers. The
same is true for the unloading area. The
lacquering area cannot be accessed at
any time unless the machine is securely
shut down.

’ Example of realization with safety controller

The position monitoring of the robot arm is monitored by
three non-contact safety switches.

Both doors are barred by a safety switch and can only be
unlocked if the robot has stopped. In addition there are four
emergency stop pushbuttons located at the access to the
robot cell, one on each service panel to stop the robot in a
hazardous case.

The material loading is secured by two safety light curtains,
one at the beginning and the end of this area, as well as a
multiple beam safety light barrier, which is installed horizon-
tal at the lower area and is used as an area guarding. If the
robot arm is inside this area, the activation of the first light
curtain or of the multiple beam safety light barrier cause to
a shut down. If it is in one of the other areas, the light
curtain boarding area A secures the area around the robot.
The unloading area is secured in similar fashion, except

that multiple beam safety light barrier is replaced by two
laser scanners as because this area is separated into two
separate monitoring zones. The zone nearest to the robot is
always enabled, the other one is switched on as needed.
All safety components are connected to the safety control-
ler MELSEC-WS, which shuts down the robot in a hazard-
ous case. In case of shutdown a reset is required, which
occurs from outside the cell.

lacquering

’ Advantages for users

Safety/Controller;
Application

thereby the productivity is increased.

e Lacquering process is not disrupted at any time and a reliable safety is ensured.

This avoids unnecessary down times and a higher productivity is assured.

e Workers can access the area where the robot is not actively working without shutting it off,

Used modules:

e CPU module
WSO0-CPU1

¢ |/0 modules
WSO0-XTIO
WSO0-XTDI

Hardware configuration

NENEZE EZNNEE ERE O - EX
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Used logic functions:

e AND, OR, NOT

e Reset

® Routing 1:N

® Interlock Monitoring o TR

In/Out Summary Page
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\+ prBeerbarrel'washingplant

’ Safety tasks

’ Application at a glance

An industrial washing plant for the
automatic cleaning of beer barrels

The task

Safety automation, Access protection

should be protected. In this machine,
beer barrels between 10 L and 60 L are

Industrial sector/branch

Food & beverage

transported into the machine by a

conveyor belt. Application

e of machine Beer barrel washing plant

From there the beer barrels reach an
automatic washing plant and pass
through the cleaning process. Finally,

Safety functions

Differentiation between men and material
(Muting), Emergency stop function, Integration

of safe automation into control system on different
network (Interface module), Reset/Restart

they are loaded onto pallets. These can
be then removed by a forklift. During the
complete process it has to be avoided
that a worker can enter the machine.
While the machine is running, pallets
with barrels have to be inserted for
cleaning and clean barrels must be
removed all without stopping the
machine.

Additional all safety components have
to be monitored and diagnosed individu-
ally.

’ Example of realization w

The area, at which the barrels get inserted, is protected by
two safety light curtains. These allow new beer barrels to
enter the machine without causing shutdown but no person
can enter. The cleaning process is protected mechanically
such that there is no access for the worker.

After the washing process ends, the barrels are discharged
from the machine. This area is accessible by two doors,
which are each protected by a safety switch. The area,
where the pallets are removed from the machine, is
protected by a safety light curtain.

This assures that no worker can come inside a running
machine, but that the pallets can be removed by forklift.
The machine is also fitted with 11 single-channel, or
dual-channel emergency stop pushbuttons, depending on
the needed category, so that a manual shut down of the
machine is possible in a hazardous situation. All safety

ith safety controller

components are connected to the safety controller
MELSEC-WS. CC-Link Interface module is used to monitor
the individual safety components.

If one area is shut down a reset is required. For each area
reset buttons are installed at the machine housing.

’ Advantages for users

Safety/Controller;

Application

e A compact safety solution for the whole equipment is provided by using the safety controller MELSEC-WS.

e Complex logics can be easily implemented.

e The status of all safety controller MELSEC-WS can be transmitted to the automatic washing plant

operation side programmable controller via CC-Link.

Used modules:
e CPU module

WSO0-CPU1
¢ |/O modules

Hardware configuration

WSO0-XTIO
WSO0-XTDI

e Interface module
WSO0-GCC1

¢ Relay expansion modules
WS0-4RO

B0 BHEE B
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Used logic functions:

In/Out Summary Page
e AND, OR, NOT
e Reset

e Routing 1:N
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Safety/Controller;

Application

’ Safety tasks

A baking station for meat loaf is filled The task Safety automation, Access protection, Hazardous
with baking trays by hand. These pans W iiSii,  area protection

are taken from a conveyor belt placed

’ Application at a glance ’ Advantages for users

e A complex logic is available with a sophisticated software-based safety controller MELSEC-WS.

into the machine one at a time. There Industrial sector/branch Food & beverage e The protection of whole system can be realized by dividing the machine into areas with a safety controller
. -

they are consecutively baked, tilted to ‘ MELSEC-WS.

remove the |eft over grease and then A |icati0n e Of machine Bak|ng Station fOI‘ meat |Oaf

finally offloaded after they pass the Emergency stop function, Integration of safe

cooling station. While the machine is Safetx functions automation into control system on different network
running, the access doors cannot be (Interface module), Safety locking function

opened without stopping the machine.

The insertion of the baking pans into the

Used modules: Hardware configuration
entry can only be possible between e CPU module
cycles, even if the conveying system is WS0-CPU1
running. Additionally there should be

e |/O modules
the possibility to start each cycle WS0-XTDI
manually so that adjustments to the 0-
machine can be made. RN

e Interface module

WS0-GCCH1

SSSZ ARCE FIF3 ERER - A e o===
[TATAE G~ ~ [ w0 e = > 05 == 0 HHED DDO0 0000 BE00

’ Example of realization with safety controller

The entry to the baking station is protected by a safety light
curtain, which shuts down the conveyor belt if a pan is
inserted midcycle. If a pan is inserted, there is an expected
cycle start then no reset is required. If a pan is inserted
during the baking process, a reset is required. Additionally,
a rope switch is installed above the entry which stops the
machine manually in a hazardous case. The access to the
machines individual baking sections is protected by doors
at the walkway side. These are monitored by an
non-contact safety switch or a safety switch. At the side
facing the wall, access through a maintenance door is also
secured by a safety switch. Access through this door
results in a controlled stop with braking. In this way the
current cycle is stopped and a safe restart inhibit is
assured. At the walkway side, there are two enabling
switches, so that the machine can run in service mode even
though the doors are opened. The floor above the machine
is separated into two areas, the baking and cooling section.
The access is protected by a door with a safety door switch

each. If one of the doors is opened while the machine is
running, the respective area is switched off. Access to the
baking and cooling sections are also secured with doors. A
single beam light switch is mounted in front of these doors,
monitors if any doors are opened and finally initiates a
switch off command to the respective drive when one is
opened. A reset is only possible when all the doors are
closed. All components are connected with the safety
controller MELSEC-WS which signals the stop in a hazard-
ous case.

Used logic functions:

e AND, OR, NOT

e Reset
e RS Flipflop

e Two Hand Control(Type IlI1A)
e Switch On Delay
e Clock Generator




Mitsubishi Safety Controller

Application Guide

Country/Region
US.A

Brazil

Germany
UK
Italy

Spain

France

Czech Republic
Poland

Russia

South Africa

China

Taiwan
Korea

Singapore
Thailand
Indonesia

India

Australia

Sales office

Mitsubishi Electric Automation Inc.
500 Corporate Woods Parkway Vernon Hills, IL 60061, USA

MELCO-TEC Rep. Com.e Assessoria Tecnica Ltda.
Av Paulista, 1439-Cj. 72 Cerqueira Cesar CEP 01311-200,
Sao Paulo, SP, CEP:01311-200, Brazil

Mitsubishi Electric Europe B.V. German Branch
Gothaer Strasse 8 D-40880 Ratingen, GERMANY

Mitsubishi Electric Europe B.V. UK Branch
Travellers Lane, Hatfield, Hertfordshire., AL10 8XB, UK

Misubishi Electric Europe B.V. Italy Branch
VIALE COLLEONI 7-20041 Agrate Brianza(Milano),ltaly

Mitsubishi Electric Europe B.V. Spanish Branch
Carretera de Rubi 76-80
E-08190 Sant Cugat del Valles(Barcelona), Spain

Mitsubishi Electric Europe B.V. French Branch
25,Boulevard des Bouvets, F-92741 Nanterre Cedex, France

Mitsubishi Electric Europe B.V. Czech Branch
Avenir Business Park, Radlicka 714/113a CZ-158 00 Praha 5

Mitsubishi Electric Europe B.V. Polish Branch
ul. Krakowska 50 32-083 Balice, Poland

Mitsubishi Electric Europe B.V. Moscow Office
52/3, Kosmodamianskaya nab., 115054, Moscow, Russia

Circuit Breaker Industries Ltd.
Private Bag 2016,ZA-1600 Isando, South Africa

Mitsubishi Electric Automaiton(China) Ltd.
17/F Chong Hing Finance Center,No.288 West Nanjing Road,
Shanghai 200003 CHINA

Setsuyo Enterprise Co., Ltd.
6F., No.105 Wu-Kung 3rd.Rd, Wu-Ku Hsiang, Taipei Hsine, Taiwan

Mitsubishi Electric Automation Korea Co., Ltd.

1480-6, Gayang-dong, Gangseo-ku Seoul 157-200, Korea
Mitsubishi Electric Asia Pte, Ltd.

307 Alexandra Road #05-01/02,

Mitsubishi Electric Bulding Singapore 159943

Mitsubishi Electric Automation (Thailanad) Co., Ltd.
Bang-Chan Industrial Estate No.111 Soi Serithai 54,
T.Kannayao, A.Kannayao, Bangkok 10230 Thailand

P.T. Autoteknindo Sumber Makmur

Muara Karang Selatan Block A/Utara No.1 Kav.

No.11 Kawasan Industri/Pergudangan Jakarta-Utara P.O Box5045
Jakarta 11050, Indonesia

Messung Systems Pvt.,Ltd.

Electronic Sadan NO:Ill Unit No15, M.I.D.C Bhosari, Pune-411026, India

Mitsubishi Electric Australia Pty.Ltd.
348 Victoria Road, Rydalmere, N.S.W 2116, Australia

Tel/Fax
Tel: +1-847-478-2100
Fax: +1-847-478-0327

Tel: +55-11-3146-2200
Fax: +55-11-3146-2217

Tel: +49-2102-486-0
Fax: +49-2102-486-1120
Tel: +44-1707-276100
Fax: +44-1707-278992
Tel: +39-039-60531

Fax: +39-039-6053312

Tel: +34-93-565-3131
Fax: +34-93-589-1579

Tel: +33-1-5568-5568
Fax: +33-1-5568-5757
Tel: +420-251-551-470
Fax: +420-251-551-471
Tel: +48-12-630-47-00
Fax: +48-12-630-47-01
Tel: +7-812-633-3497
Fax: +7-812-633-3499
Tel: +27-11-928-2000
Fax: +27-11-392-2354
Tel: +86-21-2322-3030
Fax: +86-21-2322-3000

Tel: +886-2-2299-2499
Fax: +886-2-2299-2509
Tel: +82-2-3660-9552
Fax: +82-2-3664-8372
Tel: +65-6470-2480
Fax: +65-6476-7439

Tel: +66-2-517-1326
Fax: +66-2-517-1328

Tel: +62-21-663-0833
Fax: +62-21-663-0832

Tel: +91-20-2712-3130
Fax: +91-20-2712-8108
Tel: +61-2-9684-7777
Fax: +61-2-9684-7245

2% MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BUILDING, 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

NAGOYA WORKS: 1-14, YADA-MINAMI 5, HIGASHI-KU, NAGOYA, JAPAN

This catalog is an introduction to only part of what Mitsubishi Electric has to offer.
Mitsubishi Electric offers individualized solutions for the challenges in your factory.

L(NA)08193E-A

When exported from Japan, this manual does not require application to the
Ministry of International Trade and Industry for service transaction permission.

New publication, effective Nov. 2010

Specifications are subject to change without notice.



	p00_表紙.pdf
	p01-02_コンセプト.pdf
	p03-04_垂直裁断機.pdf
	p05-06_物流センターにおける自動搬送台車.pdf
	p07-08_燃料タンクにおける漏れ検出試験機.pdf
	p09-10_二重セル溶接ロボット.pdf
	p11-12_薄膜包装機.pdf
	p13-14_空圧プレス.pdf
	p15-16_タイヤ繊維ワインダー.pdf
	p17-18_新聞紙パレタイザ.pdf
	p19-20_プレス.pdf
	p21-22_金属板フライス盤.pdf
	p23-24_コンピュータ・チップ用試験機.pdf
	p25-26_キッチン扉塗装用ロボットセル.pdf
	p27-28_ビール樽洗浄設備.pdf
	p29-30_ミートローフ用ベーキングステーション.pdf
	p31_裏表紙.pdf

