Presence Sensing Safety Devices

MatGuard™ Mats

Overview

Anatomy of a Mat System

The controller detects a presence on the
mat, a short circuit, or an open circuit.
Under each of these conditions, the safety
output relays turn off. When interfaced
properly, the machine or hazardous motion
will receive a stop signal, and an auxiliary
output relay turns ON.

When the mat is
activated the non conductive

Mat ‘
A:ctlvated  compressible separators (shown
[L\ V, red) compress into their recess
allowing the two plates to make
é\ \[] contact giving all over sensitivity.

Perimeter trim secures mats to floor

Cable underneath trim

Standards

The MatGuard mat system has been designed to conform with the
latest European Standard EN 1760-1 “Safety of machinery—
Pressure sensitive devices; mats and floors.”

This standard contains requirements for all aspects of design. Some
of the most important points are as follows: (From 4.2.2) Where an
effective sensing area is built up from more than one sensor (mat) it
shall have no dead zone.

The standard gives details of the size, force and positioning of test
pieces for testing the mat sensitivity.

(From 4.5.1) A single sensor (mat) shall still perform its function
after one million actuations by a mass of 75 kg.

(From 4.7) When the actuating force is applied the output signal
switching device(s) shall change from an ON state to an OFF state.
It shall remain in the OFF state for at least as long as the actuating
force is applied.

(From 4.7.1) Device with reset — b) After the actuating force has
been removed, the output signal switching device(s) shall only
change to the ON state after the application of a reset signal.
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Different ribbed pattern on reverse side (as illustrated)
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Straight rib pattern 1

(side 2) (for ease of
cleaning in 'hygiene’
applications)
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Checker pattern
(side 1) (for
maximum anti-slip)

Active uniting trim maintains active
sensing area at mat junctions

Heavy Duty Ribbed Vinyl
Upper Conductive Plate

Non conductive Compressible Separator

Lower Conductive Plate

Heavy Duty Ribbed Vinyl
Flexible Sealing Bead
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(From 4.7.2) Device without reset—For a pressure sensitive mat
without reset the output signal switching device(s) shall change to
an ON state at power ON and after the actuating force has been
removed.

(From 4.15) The pressure sensitive mats shall meet the
requirements of the category for which they are specified...

Note: The MatGuard mat system features an “active” mat and a
dual channel monitoring control unit. This means that a single
electrical fault in the mat, wiring or control unit will be detected and
the control unit will go to a safe (OFF) condition.

(From informative annex B.1.1) The top (mat) surface should be of
a material which will withstand the operating duty.....The top surface
should not present a risk through becoming slippery due to wear or
the effects of liquids....

(From informative annex B.1.7) In some situations, heavy loads
(such as fork lift trucks) can be applied to the sensor (mat)..... If this
is required the user should identify the need to the mat
manufacturer.

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P

2-91

2-Safety Mats



>
»n
g
—
<
<
2
()

Presence Sensing Safety Devices

MatGuard™ Mats

Overview

Note: The standard MatGuard mat can be successfully used with
fork lift trucks. The MatGuard Mat System should be installed in
accordance with the requirements of EN 999, “The positioning of
protective equipment in respect of approach speeds of parts of the
human body.”

The MatGuard Safety Mat system is also designed to meet the
U.S. standards ANSI/RIA R15.06-1999 Safety Requirements for
Industrial Robots and Robot Systems and ANSI B11.19
Performance Criteria for Safeguarding.

These two U.S. standards have many similar requirements and
provide performance criteria for design, installation and use.
Excerpts from these standards include:

From RIA R15.06

(From 11.7) Safety mat systems shall be designed, constructed,
and applied such that any single component failure shall not prevent
the stopping action of the robot.

(From 5.3.4) Safety mats shall have a minimum object sensitivity
which detects 30 kg (66 Ib,) weight of an 80 mm (3.125 in.) diameter
circular disk anywhere on the mat sensing surface; provide a means
to retain minimum object sensitivity at the area where mats joined
together.

From ANSI B11.19

(From 11.1.1.4) The safety mat device shall have a maximum
response time that is not affected by object sensitivity adjustments
or environmental changes.

(From 11.1.1.5) When a component, module, device or system
failure occurs, the safety related function shall prevent initiation of
the hazardous machine motion, initiate an immediate stop
command and prevent re-initiation of the hazardous machine
motion.

From AS 4024.5

The MatGuard Safety Mat system is designed to meet the Australian
Standard AS 4024.5, which has many similarities to the European
Standard EN1760-1. Excerpts from this standard include:

(From 3.2.2) Where an effective sensing area is built up of more
than one sensor, it shall have no dead zone.

(From 3.7) When the actuating force is applied the output signal
switching device (s) shall change from an 'on' state to an 'off' state.
It shall remain in the 'off' state for at least as long as the actuating
force is applied.

(From 3.8) The sensor shall be provided with a means for fixed
permanent location.

(From 3.10) Provisions shall be made on the top surface of the
sensor to minimize slipping under the expected operating
conditions.

Application Details

Safety Distance Calculations ANSI/RIA R15.06

The minimum distance calculated is the minimum horizontal
distance from the outer edge of the MatGuard sensor mat detection
zone to the nearest part of the hazard. The formula for floor
mounted safety mats is:

Ds = [K x (Ts + Tc + Tr)] + Dpf
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 Ds is the minimum safety distance.

¢ K is a minimum speed constant based on the movement of the
hand/arm only and the body being stationary.

K=1600 mm/s (63 in./s)

* Ts is the worst stopping time of the machine/equipment.

* Tc is the worst stopping time of the control system.

* Tr is the response time of the safeguarding device.

* Dpf is the depth penetration factor which is the maximum travel
towards the hazard within the safety mat area that may occur
before a stop is signalled.

Dpf=1200 mm (48 in.)

The response time of the machine and control system used in the
calculation must be the worst case. Some machines have
inconsistent response times that are dependent upon mode of
operation, nature of the work piece and point in the operating cycle
at which stopping is initiated. An allowance should be made for
wear in brakes, temperature, aging of components, etc., if this can
affect the response time. An allowance for further delays in the
machine control system may be required in some circumstances.

Calculation Example

In this example, the MatGuard system is being used with a machine
and control system with a worst-case response time measured at
0.485 seconds. The system is on a flat surface, it is not on a raised
platform. Using the formula above.

T = Ts+Tc+Tr
0.035 + 0.485
0.520 s
S = (63 x 0.520) + 48
80.76 in.

Sensor mats will be required from 2032 mm right up to the edge of
the machine base plate.

Safety Distance Calculations EN999

The minimum distance calculated is the minimum horizontal

distance from the outer edge of the MatGuard sensor mat detection

zone to the nearest part of the hazard. The formula for floor
mounted safety mats is:

S =[1600 x (t1 + t2)] + (1200 - 0,4H)

¢ S is the minimum safety distance in mm in a horizontal plane from
the danger zone to the detecting edge of the device furthest from
the danger zone.

* 1600 is a minimum speed constant based on the movement of the
hand/arm only and the body being stationary.

1600 mm/s = 63 in./s

¢ 4 is the maximum time between the actuation of the sensing
function and the output signal switching devices being in the off
state.

* t5 is the maximum response time of the machine, i.e., the time
required to stop the machine or remove the risks after receiving
the output signal from the protective equipment.

* 1200 is the depth penetration factor which is the maximum travel
towards the hazard within the safety mat area that may occur
before a stop is signalled.

1200 mm =48 in.

* H is the distance above the reference plane, e.g., floor, in

millimeters.
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Presence Sensing Safety Devices

MatGuard™ Mats

Overview

The response time of the machine and control system used in the
calculation must be the worst case time. Some machines have
inconsistent response times that are dependent upon mode of
operation, nature of the work piece and point in the operating cycle
at which stopping is initiated. An allowance should be made for
wear in brakes, temperature, aging of components, etc., if this can
affect the response time. An allowance for further delays in the
machine control system may be required in some circumstances.

Calculation Example

In this example, the MatGuard system is being used with a machine
and control system whose worst case response time has been
measured as 0.485 seconds. The system is on a flat surface, it is
not on a raised platform. Using the formula above,
T = t+ 1o
0.035 + 0.485
0.520 s
S = (1600 x 0.520) + 1200
832 + 1200
2032 mm
Sensor mats will be required from 2032 mm right up to the edge of
the machine base plate.
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Presence Sensing Safety Devices

MatGuard™ Mats

Specifications

EN1760-1, EN954-1, ISO 13849-1,
Standards IEC/EN60204-1, ANSI RIA R15.06,
ANSI/B11.19, AS4024.5

Category Cat. 1 device per EN954-1, suitable for Cat.

3 systems
e CE Marked for all applicable directives,
Certifications cULus Listed, CSA 7432-04, and TUV
24V DC, -20% +10%, provided by the
Power Supply control unit PP g

Connection Wire Length,

i 200 m (656 f)

Cable Length 4.5 m (15 ft) standard (see Product Selection)

30 kg (66 Ibs) minimum on an 80 mm

Detection Weight (3.125 in.) diameter circular disk

Description o 5 yrm——
The MatGuard safety mat is a pressure-sensitive safeguarding MZ: fmum Fressure Appled 101 34 034 KkPa (4500 psi)

product that is designed to detect the presence of people on its Zone Size 100 m2 (1076 2), maximum

sensing surface.
Mechanical Life 10,000,000 operations

The MatGuard safety mat has two conductive hardened steel plates

that are held apart by non-conductive compressible separators. Operating Temperature [C (F)] |-25...55° (-14...131°)

Each four-wire mat, operating on only 24V DC, is pre-wired and Relative Humidity 100%

connected in series with other mats to form a floor level guarding Enclosure Type Rating IP67 (NEMA 6P)

system for hazardous areas. The circuit through the mat must be Vibration 5g, 10...200 Hz

monitored by a safety-rated control unit, which may be a Minotaur Shock 11 ms 10 9/16 ms 10

Safety Relay, MatGuard control unit, or MatGuard Mat Manager. g - g 9
IS} When the mat is clear, the control unit provides a signal to the Terminal Protection IP 20 DIN 0470
g machine conltrol circuit. | Wire Size 2;;5(?;“52i(r:.gx%\{\ég)fnz.)\?gﬁe?ggm x7.4
6- When a mat is stepped on, the conductive plates touch and the Weiah 109 ka/m2 2.21bs/f2
kog resistance in the cirait falls to zero. This is monitored by the control eight 9 kg/m? (2.2lbs/ft?)
= unit, which sends a shutdown signal to the machine. Material Plastisol Vinyl
[l Since the MatGuard safety mat is completely sealed (IP67), water, Cf)lor . Yellow or ETIaCK
i73ll liquids and coolants present no problem. In addition, the tough vinyl Trim Material 6063 Aluminum

will resist bleaches, acids, salts and many industrial chemicals. Mounting Flat surface

The unique molding process allows the long life and reliability of the Thickness 16 mm (0.63in.)

mat.

Features

* Hardened steel plate construction

* No dead spots

* 4-wire system to detect opens and shorts

» Can withstand a static pressure of 4500 psi

* |P67 rated
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Presence Sensing Safety Devices

MatGuard™ Mats

Product Selection—Standard Mats

Cat. No.
Mat Size [mm (in.)] Standard Perimeter Trim Kit Safety Mat
500 x 500 (19.7 x 19.7) 440F-T1010 440F-M1010BYNN
500 x 1500 (19.7 x 59.1) 440F-T1030 440F-M1030BYNN
500 x 750 (19.7 x 29.5) 440F-T1015 440F-M1015BYNN
750 x 750 (29.5 x 29.5) 440F-T1515 440F-M1515BYNN
750 x 1500 (29.5 x 59.1) 440F-T1530 440F-M1530BYNN
500 X 1000 (19.7 X 39.4) 440F-T1020 440F-M1020BYNN
750 X 1000 (29.5 X 39.4) 440F-T1520 440F-M1520BYNN
1000 x 1000 (39.4 x 39.4) 440F-T2020 440F-M2020BYNN
1000 x 1250 (39.4 x 49.2) 440F-T2025 440F-M2025BYNN
1000 x 1500 (39.4 x 59.1) 440F-T2030 440F-M2030BYNN
1000 x 1800 (39.4 x 70.9) 440F-T2036 440F-M2036BYNN
Recommended control unit. For other control units, see page 5-69. 440R-C23139
Examples of Standard System Configurations
Bill of Materials
Description Quantity Cat. No.
Fixed Barrier Guard 1 440F-M2030BYNN
N ~Femete T : — Mat 2 440F-M1010BYNN
Mat 1 440F-M1030BYNN
Perimeter Trimx* 2 440F-T3210
Perimeter Trimsx 1 440F-T3310
ol N Ly I O W T 3 Active Uniting Trim
2 |g 5]
§ Machine 2 Uigde;;lx?énntgv Zeﬂgts 1 el
%E; "33 spots
s & MatGuard Controllers 1 440F-C4000S
Corner Trim 4 440F-T3012

Bill of Materials

Description Quantity Cat. No.
da 1 440F-M2025BYNN
) MatGuard Safety Mats 1 440F-M1010BYNN
Machine
(Hazard) 1 440F-M1015BYNN
Perimeter Trimx 1 440F-T3310
P Corner Trim 1 440F-T3012
<
7 Uniting Trim 2 440F-T3020
Mat
1000 x 1250
MatGuard Controllers 1 440F-C4000P
Electrical
Connections
,I, Perimeter Trim
* Customer must cut trim to proper length.
@ AIIen-?radley Visit our website: www.ab.com/catalogs
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Presence Sensing Safety Devices

MatGuard™ Mats

Product Selection—Configurable Mats
MatGuard safety mat and trim kit cat. nos. can be configured by selecting the appropriate codes from the tables below.

I
T T
i [
T T
] u
T 1
Mats: 440F M 13 23 A Y NN
a b c d
Trim Kit: 440F T 13 23
e a b
a C
(IPD "A" Dimension [mm (in.)] Cable Exit
Code Description Code Description
Q
i Length of the mat in millimetres/50 A Two 4.5 m (15 ft) 2-wire cables—exit out the A corners
a2 digit number ) Must be in 50 (1.97) increments B Two 4.5 m (15 ft) 2-wire cables—exit out the B corners
Min. allowed 150 (03); Max. allowed 1000 (20) - -
< The length of A must be equal to or shorter than B. c One 9.1 m (30 ft) 4-wire cable with M12 male connector
9:- exits out of upper left corner
(] D One 9.1 m (30 ft) 4-wire cable without connector exits out of
b upper left corner
"B" Dimensions [mm (in. One 0.76 m (2.5 ft) 4-wire cable with M12 male connector
[mm (in)] -
Code Description exits out of upper right corner
P One 9.1 m (30 ft) 4-wire cable with M12 male connector
o L?\;]S;? 8; Ezzgﬁgm:g’:ﬁ;‘szgo G exits out of upper left corner for use with 898D Distribution
2 @It mulotss Min. allowed 200 (04); Max. allowed 1800 (36) Box
The length of A must be equal to or shorter than B. One 9.1 m (30 ft) 5-wire cable with M12 male connector
H exits out of upper left corner for use with ArmorBlock
Guard 1/0
d
Color
Code Description
B Black
Y Yellow
e
Trim Options
Code Description
K Cable Channel Trim
T Standard Trim
Note: Order controller separately, see page 5-68 for selection
details.
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Presence Sensing Safety Devices

MatGuard™ Mats

Product Selection, Trim Options

Type Description Length Cat. No.
L Standard perimeter trim (aluminum) for use with up to 3 %
cables running through channel. 2 m, square ends AAIREAE
Aluminum standard perimeter trim. For use with up to 3 %
cables running through channel. 8 m, square ends AAFIREAC
: Aluminum external corner standard perimeter trim 440F-T3012
! See page 2-99
Aluminum internal corner standard perimeter trim 440F-T3013
2 m, square ends 440F-T3211
3 m, square ends 440F-T3311
Aluminum perimeter trim with cable channel. Used when
up to 8 cables need to be fed through channel.
4 m, square ends 440F-T3411
Aluminium external corner perimeter trim with cable
channel 440F-T3014
See page 2-99
Internal corner perimeter trim with cable channel 440F-T3015
@ Allen-Bradley Visit our website: www.ab.com/catalogs
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Presence Sensing Safety Devices

MatGuard™ Mats

Accessories
Type Description Dimensions—mm (in) Cat. No.
\ 13 x25 mm, 2 m length (2 x 1 in., 6.6 ft length) 440F-T3216
Aluminum right angle perimeter trim )
13 x 25 mm, 3 m length (2 x 1 in., 9.8 ft length) 440F-T3316
== -
10 I (
P — (0.39) o)
Stainless steel angle clip perimeter trim (5 per 2557 ; ~
package) (0.22) 2 440F-T102933
r=1="1
7(0.28) 20 (0.79)
14.2 (0.56) 20 (0.79)
7 r=1=1
7
j (0.28) 3
Stainless steel z-clip perimeter trim (5 per package) < 440F-T102935
A o, Q
10 U
(0.39) I /
@5.5 (0.22
| 1 m (3.28 ft) length, square ends 440F-T3120
— 1.5 m (4.9 ft) length, square ends 440F-T3020
m Active uniting trim (used to join two mats to ensure 2 m (6.5 ft) length, square ends 440F-T3220
IIO == no dead spots)
g’ = 3 m (9.8 ft) length, square ends 440F-T3320
—ry
()
—
<
ng, Vinyl wire guide 63.5 mm (2.5 in.) width, 2 m (6.6 ft) length 440F-T3230
—
()

C4000P. 4 butt splices, 2 500 mA fuses, 4 wire N/A 440F-A108433

. Accessories kit for 440F-C4000S and 440F-
terminations

12 Philips flat head, stainless steel screws for
F 440FA-3211 and 440FT3411 channel trim. Secures #6 x 9.5 (3/8) 440F-A17143
top to the bottom.

12 Philips flat head, stainless steel screws with

anchors for 440F-T3210, 440F-T3310, and 440F- #10 x 38 (1.5) 440F-A17141
T3510 trim
12 flat head, stainless steel screws with anchors for

“ 440F-T3211 and 440F-T3411 channel trim #10x 32 (1.29) SR
2m (6.5 ft) 889D-F4AC-2

1 \ 2 DC Micro QD Cordset, 4-pin 5m (16.4 ft) 889D-F4AC-5
us 12‘\3/\;?]"{” 10 m (32.8 ft 889D-F4AC-10

ite

. 4 3 Blue 15 m (49.2 ft 889D-F4AC-15

)
( )
4 Black 20 m (65.6 ft) 889D-F4AC-20
30 m (98.4 ft) 889D-F4AC-30
800FP-FOPN3YX11

Reset push button for Mat Manager controllers

Visit our website: www.ab.com/catalogs @ A”Gﬂ-!Bradle_V
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Presence Sensing Safety Devices

MatGuard™ Mats

Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.

Mat System
When more than one mat is needed to protect an area, use the dimensions below to determine how large of an area is covered

PLEASE SUPPLY A SKETCH LAYOUT FOR Active Uniting Trim
MULTIPLE MATS When pressure is applied, the uniting

When calculating the overall area of layout add , Y’ & trim causes the mat to deflect and
’to allow for Perimeter trim and joints. change state, therefore giving all over
sensitivity even on the joints.

(Z) - Add 52 mm (2.0 in)
for Standard Perimeter
Trim or 99.5 mm (3.9 in)
for channel trim.

(V) - Add 10 mm (0.4 in) for joint

(Z) - Add 53.5 mm (2.1 in) for
Standard Perimeter Trim or (X) DimAorB ‘ ‘

99.5 mm (3.9 |n) for channel ‘

:

Overall size

(X)DimAorB ‘

|MPORTANT Use the Distance Calculation on page 2-92 to ensure adequate coverage around the hazard. »
e
=
Standard Perimeter Trim =
Internal and External Corners Channel Dimensions :é'
43 _ ©
T T__ese )
14 [qV]
QN [
43
1.7)
6 14 (055)
+— 9% Standard perimeter trim holds three standard 2-wire mat
38 cables or 2 4-wire cables. The equivalent of two cables are
©8) needed when connecting two mats in series.
53.5
@.1)
f 96 (3.8) d
Perimeter Trim with Cable Channel
Channel Dimensions

Internal and External Corners

Th p— 99.5 (3.9) | (01';5 @ @@888888

445 |
(1.8) ‘
—— 422(1.66) ————

Cable channel trim holds up to 8 standard 2-wire mats
cables or 7 4-wire cables even when going around corners.

99.5

e 67—

Visit our website: www.ab.com/catalogs
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Presence Sensing Safety Devices

MatGuard™ Mats

Connectivity
Two-Wire Cable Option

Black
Insulation Checker Pattern

s s \

Black
Insulation

White White
Insulation Straight Pattern Insulation

Note: Flat cable O.D. 6.5 mm x 3.5 mm

4-Pin Micro M12 Connector Option [mm (in.)]

42 Checkered Rib Side of Mat
(1.7) 2
15 | /
(0.57) ”’ [im (/—\ \
&
4 /
Straight Male Straight Rib Side of Mat
Connection Cables

N Cable Exit
(ID Configuration Code Description Compatibility Connector Wire Color Circuit
Q Two 4.5 m (1 5 ft) 2-wire Black Outer Jacket Black
<-Dh A cables—exit out the A Safety Relays white : Black N.C.
>3 corners Insulation
< o ~

Two 4.5 m (15 ft) 2-wire White
Z B cables—exit out the B Safety Relays sk White N.C.
= corners nsulation
[

One 9.1 m (30 ft) 4-wire 1 Brown N.C.

cable with M12 male 2 White
C . Mat Managers
connector exits out of 3 Blue
upper left corner 4 Black N.C.
One 9.1 m (30 ft) 4-wire 1 Brown N.C.

cable without connector 2 2 White

D exits out of upper left Safety Relays / 3 Blue
corner ; &\ 4 Black N.C.
3
One 0.76 m (2.5 ft) 4-wire \J 1 Brown N.C.
cable with M12 male / 2 White

F . Mat Managers
connector exits out of 4 3 Blue
upper left corner 4 Black N.C.
One 9.1 m (30 ft) 4-wire 1 Brown N.C.
G cable with M12 male Distribution Block 3 Blue
connector exits out of (2 N.C.) 898D-4*LT-DM4 2 White
upper left corner 4 Black N.C.
2 1 Brown
5 — 2 White N.C.
One 9.1 m (30 ft) 5-wire \ Z )\
cable with M12 male 4
H connector exits out of ArmorBlock Guard /O ((( ° .//' 1 4 Black N.C
upper left corner N / 5 Gre! e
3 = 4
4
Visit our website: www.ab.com/catalogs @ Allen-Bradley
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Presence Sensing Safety Devices

MatGuard™ Mats

Connection to Logic Interfaces

Description \ Safety Outputs \ Auxiliary Outputs Terminals \ Reset Type Power Supply Cat. Page No. Cat. No.
Single-Function Safety Relays
2 N.C., 2 PNP Auto./Manual or
MSR131RTP 3 N.O. Solid State Removable (Screw) Monitored Manual 24V AC/DC 5-28 440R-C23139
MSR30RT 2 N.0. Solid State | 1N.O. Solid State |  Removaple | (pUto/Manual or 24V DC 5-16 440R-N23198
onitored Manual
Specialty Safety Relays
. Automatic/Manual
MSR23M 2 N.O. 1N.C. Fixed Monitored Manual 24V AC/DC 5-66 440R-P23073
) Automatic/Manual 24V AC/DC or
Mat Controller 2 N.O. 1N.C. Fixed Monitored Manual 115/230V AC 5-68 440F-C4000S
Mat Manager 2N.O. 1N.C. Fixed " (f‘n‘::grg e 24V DC 5-70 440F-C28011
Modular Safety Relays
1 N.C. and 2 PNP
MSR210P Base 2 N.O. Solid State and 2 Removable Auto./Manual or | 24V DC from the 5-82 440R-H23176
(2 N.C)) PNP Solid State Monitored Manual base unit
MSR220P Input
Module (all) —_ —_ Removable —_ 24V DC 5-86 440R-H23178
MSR320P Input — 2 PNP Solid State | Removable — 24V DC from the 5-106 440R-W23218
Module (all) base unit

Note: For additional Safety Relays connectivity, see the Logic section of this catalog.
For additional Safety I/O connectivity, see the Safety I/O section of this catalog.
For Application and wiring diagrams, see the Applications section of this catalog.

(2]

Connection Systems g

Connection 4-Pin 5-Pin >

Cordset 889D-FAAC-* | 889D-F5AC-x )

Patchcord 889D-F4ACDM-:x | 889D-F5ACDM- 3 H(E

Distribution Box 898D-41LT-DM4 NA c’l)

Shorting Plug 898D-41LU-DM NA N
T-Port 898D-43LY-D4 NA

* Replace symbol with 2 (2 m), 5 (5 m), or 10 (10 m) for standard cable lengths.
# Replace symbol with 1 (1 m), 2 (2 m), 3 (83 m), 5 (5 m), or 10 (10 m) for standard cable lengths.
1 Replace symbol with 4 or 8 for number of ports.
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Presence Sensing Safety Devices

MatGuard™ Mats

Typical Wiring Diagrams

230V AC +24V DC
Safety Mat Reset with Lamp Safety Mat
L1L2L3 L1 L1
L[e[~d1]2]3] 4[wdeel rIND[13]23]a1 | | | A1 [s1ist2] s21[s22] sse[ st va1] s3a 534 13] 23] 33 41 51 L1L2Ls

230 K

= - T T
A Internal 440F-C4000S \]_\]_ K3 §K1

[Lﬂo Switches ~ 440F-C4000P MSR131RTP 42 E

K2
-+ MC| MC
N[zlvel [ [ L[ [ [ucwo]idzdce A2 [x1 [xe [x3 [x4 [vo]vaz|vss] v2[Y1] 14] 24] 34] 42] 52
|T(IT||TI(§| Aux e ®
O
Ground utput Ground  Output Inputs
Active Closed
Safety Mat, Monitored Manual Reset, Safety Mat, Automatic Reset, No Output Monitoring
Dual Channel Output, Monitored Output
+24V DC
I
Reset L1 L2 L3
st] s21 ] a1 [ saa]var [ ve
K1
'P MSR30RT/RTP
o Ka
o ste] se2 A2 | 14 [24 [vae
o
< S
ng) QFAux to PLC
al- Ground or Indicator
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Four Individually Monitored Safety Mats,
Monitored Manual Reset, Dual Output, Output Monitoring
Note: The diodes shown can be terminal blocks with built-in diodes (1492-JD3DF or 1492-JD3DR).
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Presence Sensing Safety Devices

MatGuard™ Mats

+24VDC Zone 1 Zone 2 Zone 2 Zone 12,3
$51
41 1
21 N I
st v
l z H g
£ VI 'ss;;s % 'ss;;s . Fuses H
_% ©
g6 (s sz [s;2|  [s12[se2 \532 | [s12]s \saz | [s12 [se2 [s32 | [s11 [s21 [sat [s41 [sst | Intertace connection \A1 | 18] 23] 33{ 4| {2 [ 3{ | {2 [s]4
g% ’»enw;\zwsndérﬂ Seml\;lvéwa 2 Sensorswncnz enwhjlvgca B MsnasoP [N MsnawP MSR330P [ [ ﬁ
25 % MSR310P
320P 320P 320P 320P
~
roup switch: 1 Group swich: 2 Group switch: 2 Group switch: 7 F‘ jZFHZ? S{Z Gvoupz Group 3
si2 [ss2 [s62|  [s42]see \562 [s42 s52 | ssz\ [ s42 [s52 [ se2 | [ A2 Jvat a2 vas [veo Jvez [sa4 vt \‘m \wz \vws\ 14}24 [aa[a2 | | 1loa[aa]a2 | | 142 aua] 42
LT ‘
[055D1 0SS0z 5 E
H ‘ggg‘eg gI@H npitz I ; [ |
S5k HIHE: i)
g gl | Active after E-stop
Ground Conveyor 1 Siop Conveyor 2 Stop Robot Stop
Note: The diodes shown can be terminal blocks with built-in diodes (1492-JD3DF or 1492-JD3DR).
+Supply Voltage 24VDC
Pely 9 Fuse * [] Fuse
K1
]Slarl e \% Start k K1
Contact Aux
qs0p Stop K K2
Aux
[T11] — L1213
0]6]6]0) 57 -
(0]3]0]0] %)
UPTOB W B
Sensor Mats e 405021 100) L K1 UpTo 8 440F-C28011  Rese ©
E‘_‘ us 115 440F-G28023 (1151230VAC) Sensor Mats Mat Manager I:IJM @ K1 E
Control Unit A
OOO® 2 ) . >
et
'EI | AOO® @
—
IE| . ©
Auxiliary = Auxiliary m
[Coad]| |[Toad]| 0w Toad E'_ AR Output £
[Load] oa (a\]
Supply Ground [Load] ]
PE Ground DC Ground
PE Ground
+24VDC
>
20 [] Fuse
g<
n >
2
T N
q
' 53 Feset L1123
| I —

|t ] +e] 53| 63] 81 fucafno

Reset
M
A

8) [oase [ 2 T ve] 54 ] 4] 2 Juco] e

1
0]0]0]0]
AC Power

UpTo8 [
440F-C28013 DJ 5

Sensor Mats

K1

K2

| 61016

[ | |
[ ] - B
I g':fg';ry Motor
[k2]
DC Ground I—}Iﬂ—l
PE Ground

Visit our website: www.ab.com/catalogs
Publication S117-CA001A-EN-P

@ Allen-Bradley
. 2-103

Guardvmqrte?



