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Standstill Monitoring Reduces Extra Waiting Time During Work

When a hazardous part has a long inertia, door-lock control using

Problem an off-delay timer results in extra waiting.

Waiting
The door doesn't 1S
open even though
the machine has a waste
obviously stopped. Of ti me
Off-delay
When the time required for a hazardous part to stop varies with different
conditions, the off-delay had to be set with an extra margin of time.
Examples:
The stopping time changes when the workpiece changes.
The stopping time changes when the rotational speed changes.
Stops Extra waiting time
Condition Al NS S s s sS S
tA
I Stops
. Off-delay
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T must be set as follows: T > tB > tA



stops.

Extra waiting time is reduced by monitoring the motor's
movement, then unlocking the door as soon as the motor

Standstill
detection

a

G9SX-SM Requiring No Sensor

Can also be used with inverter
control applications.

%k Cannot be used for Servomotors.

Complies with Global Safety Standards

Unlock
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PLe/Safety Category 4
(1IS013849-1)

G9SX-LM Using Proximity Sensors

Can be used with a variety of

/

applications, including
Servomotors.

Waiting
time
Work goes IS
more
smoothly. reduced.

Productivity

improved!

PLd/Safety Category 3
(1IS013849-1)

Standstill and low-speed monitoring are required by international standards for machine tools, printing
presses, and other applications. The G9SX Series can reliably be used in these applications, due to its
certification for various safety standards.
The G9SX-SM meets PLe/Safety Category 4 (1ISO13849-1) requirements, c € OV
and the G9SX-LM meets PLd/Safety Category 3 (ISO13849-1) requirements.
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Standstill can be detected even when
there is no space to install a sensor.

No Sensor Required

Detection of BEMF
generated by the motor
eliminates the need to
install a sensor.
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Ready to use
"Standard Configuration®

User Configuration also
available for fine-tuning.
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‘ No Sensor Required

The G9SX-SM detects the back
electromotive force (BEMF) that is
generated when the motor rotates in
order to determine whether the motor
is rotating or in standstill condition.

Voltage between [~ = = = = — —
phases

PLe/Safety Category 4
(1ISO13849-1)

With Inverters

Applicable to inverter
controlled systems.
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BEMF: The voltage that is generated when the
motor is operating as a generator, during the
inertia-driven rotation after power off.

Because the BEMF value varies with
the motor revolution, the G9SX-SM
determines that the motor has

stopped when it detects that the
BEMF has fallen below a set criterion.

‘ No Complicated Settings Required

Motor rotates

T [e]
Voltage Motor rotates
between normally i_ by inertia
phases A
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You can start monitoring by simply connecting the G9SX-SM system in

Standard Configuration without any sensitivity adjustment.

Standard Configuration > [N@{elalal-Teip” 4 =— BESic-Tadqglelalitelglple

With the "User Configuration”, sensitivity can
be manually adjusted for each machine.

( With Inverters

The G9SX-SM can be used with an inverter,
without resulting in malfunctions due to the
inverter's dynamic brake or auto-tuning
functions.

For details, refer to G9SX-SM Datasheet.




System Configuration

This system detects that the machine has stopped, and unlocks the door with
the appropriate timing.

/
/
[

Stopped £

Monitors the
Standstill of
rotation

Power to

Door monitor
motor

Unlocks the
door when
standstill is

determined

PR . GI9SX-BC Interruption

Instantaneous
safety output
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Direct Monitoring with Proximity

Applicable to Various Systems, PLd/Safety Category 3
Including Servomotors (15013849-1)

Monitorin .
with g Low-speed Applicable to

Proximity Sensors Monitoring Servomotors
Combination of In addition to standstill Because rotation is directly
general-purpose proximity monitoring, the G9SX-LM monitored with sensors, the
sensors and the fault diagnosis features a low-speed monitoring G9SX-LM can be used with any
of G9SX provide a Category 3 function for maintenance work. motor type or control method.
system.

1 2 3

v v v

‘ Monitoring with Proximity Sensors

A redundant safety system can be configured by using
two E2E Proximity Sensors. The fault diagnosis function
of the G9SX-LM provides a high level of safety.

sk Use only the DC 3-wire PNP type E2E.

PLd/Safety Category 3
(1S013849-1)

‘ Speed Monitoring Matched to.the Function for Each Operating Modey

In normal operating mode, standstill is monitored to unlock the door.
In maintenance mode, low-speed operation is monitored to allow maintenance work.

Standstill
Monitoring

Low-speed
Monitoring

v
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Normal operating mode Maintenance mode

( Applicable to Servomotors

Because the drive rotation is directly monitored,
the G9SX-LM can also be used with Servomotors.

6 For details, refer to G9SX-LM Datasheet.




The machine must sometimes be
operated for irregular operations, such
as maintenance.

Is the operator's

safety assured?

speed.

Operate the machine at low speed, and monitor the )

Ensuring Safety with
the Enabling Grip Switch

Combination with the A4EG Enabling
Grip Switch ensures operator safety.

In order to ensure operator safety...

-I Operate the machine with
the Enabling Grip Switch.

v

2 Monitor that the machine is
operating below the preset speed.
|

v v

If the speed exceeds the If the Enabling Grip Switch
preset value, stop the is pressed or released, stop
machine immediately. the machine immediately.




Terms and Conditions Agreement

Read and understand this catalog.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you have
any questions or comments.

Warranties.

(a) Exclusive Warranty. Omron’s exclusive warranty is that the Products will be free from defects in materials and workmanship
for a period of twelve months from the date of sale by Omron (or such other period expressed in writing
by Omron). Omron disclaims all other warranties, express or implied.

(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE
PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PRODUCTS WILL
SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the Products
or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at Omron’s election,
to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal to the purchase price
of the non-complying Product; provided that in no event shall Omron be responsible for warranty, repair, indemnity or any other
claims or expenses regarding the Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Companies shall not be liable for the suitability or
unsuitability or the results from the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer’s application or use of the Product. At Buyer’s request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by itself is
not sufficient for a complete determination of the suitability of the Product in combination with the end product, machine, system,
or other application or use. Buyer shall be solely responsible for determining appropriateness of the particular Product with
respect to Buyer’s application, product or system. Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY OR IN LARGE
QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products.
Omron Companies shall not be responsible for the user’s programming of a programmable Product, or any consequence thereof.

Performance Data.

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate it
to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.

Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our practice
to change part numbers when published ratings or features are changed, or when significant construction changes are made.
However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

Errors and Omissions.

Information presented by Omron Companies has been checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical or proofreading errors or omissions.
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