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Capacitive Proximity Sensor

Metal Body Round
KCR(P) Series

ﬁO Metal & Plastic

@30
218 I I

Convenient application setting Primally, lineup Every size is possible
with adjustable volume. M12, M18 and M30. Metal & Plastic bodly.
* Glass
« Liquid
* Wood +)
. i N/O
Plastic e ® 67
* Paper o
* Metal
A body has two output Durable metal body Enhanced waterproof
for variety applications. against external shock. design
(N/O+N/C)
Part Number Description
series IENMEAREREG)
SERIES KCR : Capacitive Round KCP : Capacitive Round Plastic
9 Distance E:2mm G:4mm H:5mm K:8mm
L:10mm P :15mm
9 Size 4212 5:018 6:@30
9 Outout 1: NPN N/O (3 wire) 2 :NPN N/C (3 wire) 3 PNP N/O (3 wire) 4 : PNP N/C (3 wire)
P 5:N/O (2 wire) 6 : N/C (2 wire) 7 : NPN N/O+N/C (4 wire) 8 : PNP N/O+N/C (4 wire)
9 Power 1:10 ~ 30VDC 5:20 ~ 240VAC
@ Cable Outlet Standard* : 2m Cable 3 : M12 connector

* Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance
Available

Sensing Distance

Available
Output
Available

NPNN/C NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9VDC 10-30VDC 15-30VDC 10-60VDC 20-240VAC
O
Rev. 2/14
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Available

20-240VAC/DC

Available
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General Specification

Detection

Detectable Object

Conductive Material ( Metal, Wood, Water... )

Differential Travel

4% to 20% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m Cable 3 : M12 connector

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : =25 to 70°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

uoldalag

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 500 m/s® 10 times each in X, Y, and Z directions

Materials KCR : Nickel copper plate KCS : Plastic

Degree of Protection P67

Characteristics

DC 3/4 wire AC 2 wire

Supply Voltage 1:10 ~ 30VDC 5:20 ~ 240VAC

Current Consumption Max. 15mA

Leakage Current - Max. 2.2mA

Voltage Drop legiji?:tar:'gr?tlt:aagggg fr:/A Load current : 5 to 300 mA
Jwire 1:NPN N/O, 2: NPN N/C,

Operation Mode 3:PNPN/O, 4:PNP N/C 5:N/O, 6:N/C
4wire 7 :NPN N/O+N/C, 8 : PNP N/O+N/C

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current
carry parts and case

4,000 VAC, 50/60 Hz for 1 minute between current
carry parts and case

50Hz

Maximum Switching Frequency

15Hz

Rev. 2/14
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Capacitive Proximity Sensor
Metal Body Round

KCR(P) Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M12 Round Metal body E:2mm 4:M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCR E41 50Hz
3-Wire(DC) Flush
2:NPN N/C KCR E421
3:PNP N/O KCR E431
4 :PNP N/C KCR E441
G:4mm 4:M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCR G411 50Hz
Non flush
2:NPN N/C KCR G421
3:PNP N/O KCR G431
4:PNP N/C KCR G441
E:2mm 4:M12 1:NPN N/O 1:10-30VDC 3 :M12 connector KCR E411 3 50Hz
Flush
2 :NPN N/C KCR E4213
3:PNP N/O KCR E4313
4:PNP N/C KCR E4413
G:4mm 4:M12 1:NPN N/O 1:10-30VDC  3: MI2 connector KCR G411 3 50Hz
Non flush
2 :NPN N/C KCR G4213
3:PNP N/O KCR G4313
4 PNP N/C KCR G4413
M18 Round Metal body H:5mm 5:M18 1:NPN N/O 1:10-30VDC Standard : 2m Cable KCR H511 50Hz
3, 4-Wire(DC) Flush
2:NPN N/C KCR H521
3:PNP N/O KCR H531
4 :PNP N/C KCR H541
7 : NPN N/O+N/C KCR H571
8: PNP N/O+N/C KCR H581
K:8mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCR K51 50Hz
Non flush
2 :NPN N/C KCR K521
3:PNP N/O KCR K531
4:PNP N/C KCR K541
7 :NPN N/O+N/C KCR K571
8: PNP N/O+N/C KCR K581
H:5mm 5:M18 1:NPN N/O 1:10-30VDC  3: MI2 connector KCR H511 3 50Hz
Flush
2:NPN N/C KCR H5213
3:PNP N/O KCR H5313
4:PNP N/C KCR H5413
7 : NPN N/O+N/C KCR H5713
8: PNP N/O+N/C KCR H5813
K:8mm 5:M18 1:NPN N/O 1:10-30VDC 3 : M12 connector KCR K511 3 50Hz
Non flush
2 :NPN N/C KCR K5213
3:PNP N/O KCR K5313
4 :PNP N/C KCR K541 3
7 : NPN N/O+N/C KCR K571 3
8: PNP N/O+N/C KCR K581 3
-4 Industrial Controls Catalog www.kacon.co.kr Rev. 2/14

Data subject may change without notice.

IAcon



Product Selection

Detection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M30 Round Metal body L:10mm 6 : M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCR L6 50Hz
3, 4-Wire(DC) Flush
2:NPN N/C KCR L621
3:PNP N/O KCR L631
4 PNP N/C KCR L641
7 : NPN N/O+N/C KCR L671
8: PNP N/O+N/C KCR L681
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCR P611 50Hz
Non flush
2:NPN N/C KCR P621
3:PNP N/O KCR P631
4 :PNP N/C KCR P641
7 : NPN N/O+N/C KCR P671
8:PNP N/O+N/C KCR P681
L :10mm 6:M30 1:NPN N/O 1:10-30VDC 3 :M12 connector KCR L6113 50Hz
Flush
2:NPN N/C KCR L6213
3:PNP N/O KCR L6313
4 :PNP N/C KCR L6413
7 : NPN N/O+N/C KCR L6713
8: PNP N/O+N/C KCR L6813
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  3:MI12 connector KCR P611 3 50Hz
Non flush
2:NPN N/C KCR P6213
3:PNP N/O KCR P6313
4. PNP N/C KCR P641 3
7 : NPN N/O+N/C KCR P6713
8:PNP N/O+N/C KCR P681 3
M18 Round Plastic body H:5mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCP H51 50Hz
3, 4-Wire(DC) Flush
2:NPN N/C KCP H521
3:PNP N/O KCP H531
4 PNP N/C KCP H541
7 : NPN N/O+N/C KCP H571
8: PNP N/O+N/C KCP H581
K:8mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCP K51 50Hz
Non flush
2:NPN N/C KCP K521
3:PNP N/O KCP K531
4 :PNP N/C KCP K541
7 : NPN N/O+N/C KCP K571
8:PNP N/O+N/C KCP K581
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Capacitive Proximity Sensor
Metal Body Round

KCR(P) Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M18 Round Plastic body H:5mm 5:M18 1:NPN N/O 1:10-30VDC 3 :MI12 connector KCP H511 3 50Hz
3, 4-Wire(DC) Flush
2:NPN N/C KCP H5213
3:PNP N/O KCP H5313
4 PNP N/C KCP H5413
7 : NPN N/O+N/C KCP H5713
8: PNP N/O+N/C KCP H5813
K:8mm 5:M18 1:NPN N/O 1:10-30VDC  3: MI2 connector KCP K511 3 50Hz
Non flush
2 :NPN N/C KCP K5213
3:PNP N/O KCP K5313
4:PNP N/C KCP K5413
7 : NPN N/O+N/C KCP K5713
8: PNP N/O+N/C KCP K581 3
M30 Round Metal body L:10mm 6:M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCP L6 50Hz
3, 4-Wire(DC) Flush
2:NPN N/C KCP L621
3:PNP N/O KCP L631
4 PNP N/C KCP L641
7 : NPN N/O+N/C KCP L671
8: PNP N/O+N/C KCP L681
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCP P611 50Hz
Non flush
2 :NPN N/C KCP P621
3:PNP N/O KCP P631
4:PNP N/C KCP P641
7 : NPN N/O+N/C KCP P671
8: PNP N/O+N/C KCP P681
L:10mm 6: M30 1:NPN N/O 1:10-30VDC 3 :M12 connector KCP L611 3 50Hz
Flush
2:NPN N/C KCP L6213
3:PNP N/O KCP L6313
4 :PNP N/C KCP L6413
7 : NPN N/O+N/C KCP L6713
8: PNP N/O+N/C KCP L6813
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  3: MI2 connector KCP P6113 50Hz
Non flush
2 :NPN N/C KCP P6213
3:PNP N/O KCP P631 3
4:PNP N/C KCP P6413
7 : NPN N/O+N/C KCP P6713
8:PNP N/O+N/C KCP P6813
Rev. 2/14
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Dimension

Detection

(mm)
KCR(P) @12
Flush Non flush
52.0 51.0
44.0 4.0 39.0
4.0, 4.0
v X <z 1 |
: Qt et J[E 28 11— -
N = 3 =
M12 connector Flush M12 connector Non flush
. 4 52.0
o 4 2 5 1 4.0 320
40 o o,
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= y 281 Bail)
65.7 —
KCR(P) @18
Flush Non flush
53.0 52.0
44.0 8.0 35.0
4.0 4.0,
nl =z
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Sk 3 ERRS i
M12 connector Flush M12 connector Non flush
515 51.5
36.0 8.0 28.0
4.0
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Capacitive Proximity Sensor

Metal Body Round
KCR(P) Series

Dimension (mm)
KCR(P) @30
Flush Non flush
64.0 64.0
- 0.0 12.0 40.0
) 5.0

<
2/ & |l H S 8 o 3 H E—
g x 29 +— - 1
o)) Sl o=

(%] > a
M12 connector Flush M12 connector Non flush

62.0 62.0
46.0 12.0 34.0
5.0 5.0

< — < L
0| W < 0l x
S8 ]
& E /—\ Ll = & E N
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Capacitive Proximity Sensor

Square
KCS Series

Q P~
\ 2 =
— 777/
. B 1
7mm Metal
Convenient Application setting The best fit size for flat and It is possible to install on the
with adjustable volume. narrow space with 7mm high. metal surface.
* Glass
« Liquid
* Wood /\
* Plastic ’A\ 67
« Paper ()
* Metal W Amplifier I
Built-in Amplifier Enhanced waterproof
design
Part Number Description
series IENMEAREREG)
SERIES KCS : Capacitive Square
ﬂ Distance L:10mm
9 Size F : 7 Rectangular* G : 34 Rectangular
@ Output 1: NPN N/O (3 wire) 2 :NPN N/C (3 wire) 3 PNP N/O (3 wire) 4 : PNP N/C (3 wire)
O Power 1:10 ~ 30VDC
@ Cable Outlet Standard** : 2m Cable

* F . 7 Rectangular Model in under development
** Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance

Available

Sensing Distance
Available
Output NPNN/C  NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Available “-ﬂ-ﬂ-ﬂ_—_—_

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9VDC 10-30VDC 15-30VDC 10-60VDC 20-240VAC

Available

20-240VAC/DC

Available
Rev. 2/14
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Capacitive Proximity Sensor

Square
KCS Series

General Specification

Detectable Object

Conductive Material ( Metal, Wood, Water... )

Differential Travel

4% to 20% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m Cable

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : 25 to 70°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. +10% of sensing distance at 23°C in the temperature range of -25 to 70°C

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 500 m/s® 10 times each in X, Y, and Z directions

Materials Plastic
Degree of Protection P67
Characteristics
DC 3wire
Supply Voltage 1:10 ~ 30VDC
Current Consumption Max. T0mA

Voltage Drop

Residual voltage : Max. 1.5V Load current : Max. 200 mA.

Operation Mode

1:NPN N/O 2:NPNN/C 3:PNPN/O 4:PNPN/C

Dielectric Strength 1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case
Maximum Switching Frequency  30Hz
Il -10 Industrial Controls Catalog www.kacon.co.kr Rev. 2/14
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Detection

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
34 Square L:10mm G:34 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KCS LGN 30Hz
3-Wire(DC) rectangular
Non flush
2:NPN N/C KCS LG21
3:PNP N/O KCS LG31 =
o
-
a
4:PNP N/C KCS LG41 g-
3
Dimension (mm)
KCS LG
=}

25
20
\

Rev. 2/14
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Inductive Proximity Sensor

Round-Standard Type
KPR Series

(=)
N
n

(iPYe7

Never mind to install Durable M8, M12 Enhanced waterproof
in flat and narrow space connector against vibration design
with M3, M5 size. and shock.
* Iron
e Aluminum JOLTION
« Copper ) AC o
* Stainless o H ~
N/C [
* Brass I DC .
High-speed
A body has two output for Wide power supply High-speed Detection with a
variety applications. and combination AC/DC power. response frequency of 2.5kHz
(N/O+N/C) (M3 Size)
Part Number Description
series IENMEAREREG)
SERIES KPR : Inductive proximity Round
A Tmm B:1mm E:2mm F:3mm
0 Distance G:4mm H:5mm K:8mm L:10mm
P :15mm
QSize 1: 03 2:05 3:08
4012 5:018 6: 330
9 Output 1: NPN N/O (3 wire) 2 :NPN N/C (3 wire) 3 : PNP N/O (3 wire) 4 : PNP N/C (3 wire)
P 5:N/O (2 wire) 6 : N/C (2 wire) 7 : NPN N/O+N/C (4 wire) 8: PNP N/O+N/C (4 wire)
0 Power 1:10 ~ 30VDC 2:77 -9VDC* 5:20 ~ 240VAC 6:20 - 240VAC/DC
@ Cable Outlet Standard** : 2m Cable 2 : M8 connector 3 : M12 connector

*NUMAR(7.7 ~ 9VDC) model is under development.
** Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance
Available

Sensing Distance

Available
Output NPNN/C  NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Available nununn—-—-—

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9VDC 10-30VDC 15-30VDC 10-60VDC 20-240VAC
O
Rev. 2/14
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Available

20-240VAC/DC

Available

Il -12 Industrial Controls Catalog www.kacon.co.kr

Acomn



General Specification

Detection

Detectable Object

Ferrous metal (The sensing distance decreases with non-ferrous metal.)

Differential Travel

Max. 15% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m Cable 2:M8 connector 3 :MI12 connector

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : -25 to 70°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

uoldalag

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 1,000 m/s® 10 times each in X, Y, and Z directions

Case Material

Stainless(M3, M5 type only) / Nickel copper plated

Degree of Protection P67
Characteristics
DC 3/4 wire DC 2 wire AC/DC 2 wire AC 2 wire
Supply Voltage 1:10~30VDC  3:15~30VDC 6:20 ~ 250VAC/DC 5:20 ~ 240VAC
Current Consumption Max. 10mA Max. 0.8mA -
Leakage Current - - Max. ITmA
Residual voltage : Residual voltage :
Voltage Dro Residual voltage : Max. 2V Max. 4V Max. 5V for DC power Load current :
9 P Load current : Max. 200 mA Load current : Load current : 5to0 300 mA
3to 100 mA 3to0100 mA
Swire 1:NPN N/O, 2 : NPN N/C,
Operation Mode 3:PNPN/O, 4:PNPN/C 5:N/O,6:N/C
Awire | 7:NPNN/O+N/C, 8:PNP N/O+N/C

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case

4,000 VAC, 50/60 Hz for 1 minute between current
carry parts and case

M3 Flush 2500Hz - - -
M5 Flush 2500Hz - - -
Flush 2000Hz - - -
M8
Non flush 1500Hz - - -
Maximum Flush 1500Hz 800Hz -
Switching M12 20Hz
Frequency Non flush 1000Hz 500Hz -
Flush 1000Hz 500Hz AC : 15Hz
M18 OC - 5oH 20Hz
Non flush 800Hz 300Hz ->0nz
Flush 500Hz 300Hz AC : 15Hz
M30 OC - 50H 20Hz
Non flush 300Hz 200Hz -20nz
Rev. 2/14
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Inductive Proximity Sensor

Round-Standard Type

KPR Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M3 Round A:1Tmm 1:M3 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR AN 2,500Hz
3-Wire(DC) (Smooth
Barrel) 2:NPN N/C KPR A121
Flush
3:PNP N/O KPR A131
4 PNP N/C KPR A141
M5 Round B:1mm 2:M5 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR B21 2,500Hz
3-Wire(DC) Flush
2:NPN N/C KPR B221
3:PNP N/O KPR B231
4:PNP N/C KPR B241
B:1mm 2:M5 1:NPN N/O 1:10-30VDC 2 : M8 connector KPR B211 2 2,500Hz
Flush
2 :NPN N/C KPR B2212
3:PNP N/O KPR B2312
4:PNP N/C KPR B2412
M8 Round E:2mm 3:M8 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR E3T1 2,000Hz
3-Wire(DC) Flush
2 :NPN N/C KPR E321
3:PNP N/O KPR E331
4 :PNP N/C KPR E341
F:3mm 3:M8 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR F311 1,500Hz
Non flush
2:NPN N/C KPR F321
3:PNP N/O KPR F331
4:PNP N/C KPR F341
E:2mm 3:M8 1:NPN N/O 1:10-30VDC 2 : M8 connector KPR E3112 2,000Hz
Flush
2 :NPN N/C KPR E3212
3:PNP N/O KPR E3312
4:PNP N/C KPR E3412
F:3mm 3:M8 1:NPN N/O 1:10-30VDC 2 : M8 connector KPR F311 2 1,500Hz
Non flush
2 :NPN N/C KPR F3212
3:PNP N/O KPR F3312
4 PNP N/C KPR F3412
E:2mm 3:M8 1:NPN N/O 1:10-30VDC 3 :M12 connector KPR E3113 2,000Hz
Flush
2 :NPN N/C KPR E3213
3:PNP N/O KPR E3313
4 :PNP N/C KPR E3413
F:3mm 3:M8 1:NPN N/O 1:10-30VDC 3 :M12 connector KPR F3113 1,500Hz
Non flush
2 :NPN N/C KPR F3213
3:PNP N/O KPR F3313
4:PNP N/C KPR F3413
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Product Selection

Detection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M12 Round E:2mm 4 :M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR E41 1,500Hz
3-Wire(DC) Flush
2:NPN N/C KPR E421
3:PNP N/O KPR E431
4:PNP N/C KPR E441
G:4mm 4:M12 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPR G411 1,000Hz
Non flush
2:NPN N/C KPR G421
3:PNP N/O KPR G431
4 :PNP N/C KPR G441
H:5mm 4:M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR H41 800Hz
Non flush
2:NPN N/C KPR H421
3:PNP N/O KPR H431
4 :PNP N/C KPR H441
E:2mm 4 M12 1:NPN N/O 1:10-30VDC  3:MI12 connector KPR E411 3 1,500Hz
Flush
2:NPN N/C KPR E4213
3:PNP N/O KPR E4313
4 PNP N/C KPR E441 3
G :4mm 4:M12 1:NPN N/O 1:10-30VDC 3 :MI12 connector KPR G411 3 1,000Hz
Non flush
2:NPN N/C KPR G4213
3:PNP N/O KPR G431 3
4 :PNP N/C KPR G4413
H:5mm 4:M12 1:NPN N/O 1:10-30VDC  3:M12 connector KPR H411 3 400Hz
Non flush
2:NPN N/C KPR H421 3
3:PNP N/O KPR H431 3
4. PNP N/C KPR H441 3
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Inductive Proximity Sensor

Round-Standard Type
KPR Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M18 Round H:5mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR H511 1,000Hz
3,4-Wire(DC) Flush

2:NPN N/C KPR H521
3:PNP N/O KPR H531
4:PNPN/C KPR H541
7 : NPN N/O+N/C KPR H571
8: PNP N/O+N/C KPR H581
K:8mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR K51 800Hz
Non flush
2:NPN N/C KPR K521
3:PNP N/O KPR K531
4 PNP N/C KPR K541
7 : NPN N/O+N/C KPR K571
8:PNP N/O+N/C KPR K581
L:10mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR L511 500Hz
Non flush
2:NPN N/C KPR L521
3:PNP N/O KPR L531
4:PNP N/C KPR L541
H:5mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPR H511 3 1,000Hz
Flush
2:NPN N/C KPR H521 3
3:PNP N/O KPR H531 3
4 PNP N/C KPR H541 3
7 : NPN N/O+N/C KPR H5713
8:PNP N/O+N/C KPR H581 3
K:8mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPR K511 3 800Hz
Non flush
2:NPN N/C KPR K521 3
3:PNP N/O KPR K5313
4:PNP N/C KPR K541 3
7 :NPN N/O+N/C KPR H571 3
8: PNP N/O+N/C KPR H581 3
L:10mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPR L5113 500Hz
Non flush
2 :NPN N/C KPR L5213
3:PNP N/O KPR L5313
4 PNP N/C KPR L5413
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Detection

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M30 Round L:10mm 6:M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR L611 500Hz
3, 4-Wire(DC) Flush
2:NPN N/C KPR L621
3:PNP N/O KPR L631
4:PNP N/C KPR L641
O
7 : NPN N/O+N/C KPR L671 g,
(2]
8: PNP N/O+N/C KPR L681 g-
3
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPR P61 300Hz
Non flush
2:NPN N/C KPR P621
3:PNP N/O KPR P631
4:PNP N/C KPR P641
7 : NPN N/O+N/C KPR P671
8: PNP N/O+N/C KPR P681
L:10mm 6: M30 1:NPN N/O 1:10-30VDC  3:MI12 connector KPR L6113 500Hz
Flush
2:NPN N/C KPR L6213
3:PNP N/O KPR L6313
4 PNP N/C KPR L6413
7 : NPN N/O+N/C KPR L6713
8: PNP N/O+N/C KPR L6813
P :15mm 6 : M30 1:NPN N/O 1:10-30VDC  3:MI12 connector KPR P611 3 300Hz
Non flush
2:NPNN/C KPR P6213
3:PNP N/O KPR P6313
4 PNP N/C KPR P641 3
7 : NPN N/O+N/C KPR P6713
8:PNP N/O+N/C KPR P6813
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Inductive Proximity Sensor

Round-Standard Type
KPR Series

Dimension (mm)
KPR @3 KPR @5
Flush Flush

M8 connector Flush

23

S%W
|
o |
=
m)-(
.
ﬁ=
I
2
- 1]
¢ Lol
3l

KPR @8
Flush Non flush
41.0 3.0 40.0
4.0 4.0
9l < ) g T I e
A e FRi=t *ﬁ 3

M8 connector Flush M8 connector Non flush

0.4 54 3 54
. A0 4‘ 2.5 4.0 4‘ 2.5
| |
nl o2 o X I <
s ® { [ P s @ | - L [ ‘ e
S ZJ N g S| = aIn | >
54.4 54.4

M12 connector Flush M12 connector Non flush

65.0 67.5
41.0 3.0 40.0
4.0 4.0
9 —T = B il RE
I | — - S I N 6)77 | — — ——_ J— N
é g] H:H X s =L L] : x
I -18 Industrial Controls Catalog www.kacon.co.kr Rev. 2/14
Data subject may change without notice.

IAcon



Detection

Dimension (mm)
KPR @12
Flush Non flush
52.0 51.0
44.0 4.0 39.0
40 40
0wl X wnl =X
g K)‘ | I —— — é K)‘JJ | 7,&7
I X i g{_} [
3 i O
o
M12 connector Flush M12 connector Non flush o
0.7 49 ! 52.0 g.
4.0 S 4.0 32.0 S
‘ T 4.0
25 { I 1]
S| - - o — :
3% I = 2 éL =
65.7 D —— 1
KPR 918
Flush Non flush
53.0 55.0
44.0 8.0 38.0
4.0 4.0,
o = |
2 3 = R
~ER - — EE | I 5
M12 connector Flush M12 connector Non flush
515 515
36.0 8.0 28.0
4.0, ‘5_5> 4.0 54
o = A ol < + =
=K i J% RE - 5
KPR @30
Flush Non flush
64.0 62.0
55.0 12.0 41.0
5.0 5.0
w| ol :{—\
M12 connector Flush M12 connector Non flush
62.0 62.0
46.0 12.0 =5 34.0
BRES ol Z
& Jg HE H C @
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Inductive Proximity Sensor

Square-Standard Type
KPS Series

N AC
@ DC

Variety connetor types A body has two output Wide power supply and
help to easy install. for variety applications. combination AC/DC power.
(N/O+N/C)

* Iron

* Aluminum 35mm

- Copper S —

* Stainless

* Brass ® 67 |I-oooooooo-|

Enhanced waterproof Provides Long-distance Detection.
design (Maximum 35mm)
Part Number Description
series IENMEAREREG)
SERIES KPS : Inductive Proximity Square
6 Distance H:5mm J:7mm K:8mm L:10mm
P :15mm Q:20mm S:25mm V:35mm
9 Size A 118 Square B 25 Square C: 30 Square D : 40 Square
9 Outout 1: NPN N/O (3 wire) 2 : NPN N/C (3 wire) 3: PNP N/O (3 wire) 4 : PNP N/C (3 wire)
P 5:N/O (2 wire) 6:N/C (2 wire) 7 :NPN N/O+N/C (4 wire) ~ 8: PNP N/O+N/C (4 wire)

0 Power 1:10 ~ 30VDC 5:20 ~ 240VAC 6:20 ~ 240VAC/DC
@ Cable Outlet Standard* : 2m Cable 3 : M12 connector

* Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance

Available

Sensing Distance

Available
Output
Available

NPNN/C NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9VDC 10-30VDC 15-30VDC 10-60VDC 20-240VAC
O
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20-240VAC/DC

Available
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General Specification

Detection

Detectable Object

Ferrous metal (The sensing distance decreases with non-ferrous metal.)

Differential Travel

Max. 15% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m Cable 3 : M12 connector (KPS Q, KPS V only)

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : =25 to 70°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

uoldalag

Voltage Influence

Max. 1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 1,000 m/s® 10 times each in X, Y, and Z directions

Characteristics
DC 3/4 wire DC 2 wire AC/DC 2 wire AC 2 wire
Supply Voltage 1:10~30vDC 3:15~30VDC  4:10~60VDC 6:20 - 250VAC/DC 5:20 ~240VAC
Current Consumption Max. 10mA Max. 0.8mA -
Leakage Current - - Max. TmA

Residual voltage :

Residual voltage :

Voltage Dro Residual voltage : Max. 1V Max. 4V Max. 5V for DC power Load current :
9 P Load current : Max. 100 mA Load current : Load current : 5t0 200 mA
3t0 100 mA 3to 200 mA
2wire 1:NPN N/O, 2:NPN N/C,
Operation Mode 3:PNPN/O, 4:PNPN/C 5:N/O,6:N/C

4wire |7 :NPN N/O+N/C, 8:PNP N/O+N/C

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case

4,000 VAC, 50/60 Hz for 1 minute between current
carry parts and case

Flush
18sq 1000Hz 800Hz 20Hz 20Hz
Non flush
Flush
: 25sq 700Hz 600Hz 20Hz 20Hz
Ma?umym Non flush
Switching Flush
Frequency 30sq 500Hz 500Hz 20Hz 20Hz
Non flush
Flush
40sq 150Hz 150Hz 20Hz 20Hz
Non flush
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Inductive Proximity Sensor

Square-Standard Type

KPS Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
18 Square H:5mm A :18sq 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPS HAT 1,000Hz
3-Wire(DC) Flush
2 :NPN N/C KPS HA21
3:PNP N/O KPS HA31
=5 L
%“ 4 :PNP N/C KPS HA41
"”/ K:8mm A :18sq 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPS KA 1,000Hz
Non flush
2 :NPN N/C KPS KA21
3:PNP N/O KPS KA31
4 PNP N/C KPS KA41
25 Square J:7mm B:25sq 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPS JBTI 700Hz
3-Wire(DC) Flush
2 :NPN N/C KPS JB21
3:PNP N/O KPS JB31
4:PNP N/C KPS JB41
L:10mm B 25sq 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPS LB 700Hz
Non flush
2:NPN N/C KPS LB21
3:PNP N/O KPS LB31
4:PNP N/C KPS LB41
30 Square L:10mm C:30sq 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPS LCT1 500Hz
3-Wire(DC) Flush
2:NPN N/C KPS LC21
3:PNP N/O KPS LC31
4:PNP N/C KPS LC41
P :15mm C:30sq 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPS PCT 500Hz
Non flush
2:NPN N/C KPS PC21
3:PNP N/O KPS PC31
4:PNP N/C KPS PC41
40 Square Q:20mm D :40sq 1:NPN N/O 1:10-30VDC 3 :MI12 connector KPS QD11 3 150Hz
3-Wire(DC) Flush
2 :NPN N/C KPS QD213
3:PNP N/O KPS QD313
4:PNP N/C KPS QD413
V:35mm D :40sq 1:NPN N/O 1:10-30VDC 3 : M12 connector KPS VD11 3 150Hz
Non flush
2:NPN N/C KPS VD213
3:PNP N/O KPS VD313
4 :PNP N/C KPS VD41 3
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Detection

Dimension (mm)
KPS 18sq KPS 25sq
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q 28114 = a
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L LED ye LED ye LED gn
s I c i b A
[ QR SR/ T\ D
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L\ 67 ot ‘ <
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Inductive Proximity Sensor

Round-Long Distance
KPRD Series

H 30mm
: B e e
67 n ".....'....'
Enhanced waterproof Durable M8, M12 connector Long-distance Detection at
design against vibration and shock. up to 30 mm enables secure
mounting with reduced problems
e Iron due to workpiece collisions.
* Aluminum
» Copper
b & |
* Stainless -
* Brass 6
Twice or three times that of Approximately twice that of
oil-resistant vinyl chloride vinyl chloride.
Part Number Description
series IENEAREREG)
SERIES KPRD : Inductive Proximity Long sensing round
“ Distance G:4mm K:8mm N :12mm P :15mm
R:22mm V:30mm
D size 3:08 4:212 5:018 6: @30
© output 1:NPN N/O (3 wire) 2:NPN N/C (3 wire) 3: PNP N/O (3 wire) 4 PNP N/C (3 wire)
P 5:N/O (2 wire) 6:N/C (2 wire)
9 Power 1:10 ~ 30VDC 2:77 ~9VDC* 6:20 ~ 240VAC/DC
@ Cable Outlet Standard** : 2m Cable 3 : M12 connector

* NUMAR(7.7 ~ 9VDC) model is under development.
** Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance
Available

Sensing Distance

Available
Output NPNN/C  NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Available nununn———

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9vDC 10-30VvDC 15-30VDC 10-60VDC 20-240VAC

Available

20-240VAC/DC

Available

Rev. 2/14
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General Specification

Detection

Detectable Object

Ferrous metal (The sensing distance decreases with non-ferrous metal.)

Differential Travel

Max. 15% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m Cable 3:

M12 connector

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : -25 to

70°C (with noicing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

uoldalag

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Case Material

Nickel copper plated

Shock Resistance

Destruction : 1,000 m/s” 10 times each in X, Y, and Z directions

Characteristics
DC 3/4 wire DC 2 wire AC/DC 2 wire AC 2 wire
Supply Voltage 1:10~30VDC  3:15-30VDC 6:20 - 250VAC/DC 5:20 ~ 240VAC
Current Consumption Max. 10mA Max. 0.8mA -
Leakage Current - - Max. ITmA

Residual voltage :

Residual voltage :

Voltage Dro Residual voltage : Max. 2V Max. 4V Max. 5V for DC power Load current :
9 P Load current : Max. 200 mA Load current : Load current : 5to0 300 mA
3to100 mA 3to0100 mA
Swire 1:NPN N/O, 2 : NPN N/C,
Operation Mode 3:PNPN/O, 4:PNPN/C 5:N/O,6:N/C
4wire |7 :NPN N/O+N/C, 8 : PNP N/O+N/C

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case

4,000 VAC, 50/60 Hz for 1 minute between current
carry parts and case

M8 Non flush 600Hz - - -
Flush 800Hz 500Hz -
M12 20Hz
Non flush 400Hz 200Hz -
Maxirum Flush 500H 300H
Switching us z z AC: 20H
Frequency M8 DC: SOHE 20Hz
Non flush 300Hz 150Hz :
o Flush 400Hz 200Hz AC - 20Hz ot
22mm : 200Hz DC : 50Hz
Non flush 20mm : 75Hz 100Hz
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Data subject may change without notice.

www.kacon.co.kr

Industrial Controls Catalog

Il -25

Incon



Inductive Proximity Sensor

Round-Long Distance

KPRD Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M8 Round G:4mm 3:M8 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRD G3N 600Hz
3-Wire(DC) Non flush
2:NPN N/C KPRD G321
»@? 3:PNP N/O KPRD G331
\\“/\ N 4:PNP N/C KPRD G341
¥
G :4mm 3:M8 1:NPN N/O 1:10-30VDC 2 : M8 connector KPRD G311 2 600Hz
Non flush
2 :NPN N/C KPRD G3212
3:PNP N/O KPRD G3312
4:PNP N/C KPRD G341 2
G:4mm 3:M8 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD G311 3 600Hz
Non flush
2 :NPN N/C KPRD G3213
3:PNP N/O KPRD G3313
4 :PNP N/C KPRD G3413
M12 Round G:4mm 4:M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRD G411 800Hz
3-Wire(DC) Flush
2 :NPN N/C KPRD G421
3:PNP N/O KPRD G431
4 :PNP N/C KPRD G441
K:8mm 4:M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRD K41 400Hz
Non flush
2:NPN N/C KPRD K421
3:PNP N/O KPRD K431
4 PNP N/C KPRD K441
G:4mm 4 :M12 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD G411 3 800Hz
Flush
2:NPN N/C KPRD G421 3
3:PNP N/O KPRD G431 3
4:PNP N/C KPRD G4413
K:8mm 4:M12 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD K411 3 400Hz
Non flush
2:NPN N/C KPRD K421 3
3:PNP N/O KPRD K4313
4:PNP N/C KPRD K4413
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Product Selection

Detection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M18 Round K:8mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRD K511 500Hz
3-Wire(DC) Flush
2 :NPN N/C KPRD K521
3:PNP N/O KPRD K531
4 :PNP N/C KPRD K541
N :12mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRD N51 300Hz
Non flush
2:NPN N/C KPRD N521
3:PNP N/O KPRD N531
4. PNP N/C KPRD N541
K:8mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD K511 3 500Hz
Flush
2:NPNN/C KPRD K521 3
3:PNP N/O KPRD K531 3
4. PNP N/C KPRD K541 3
N :12mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD N511 3 300Hz
Non flush
2:NPN N/C KPRD N521 3
3:PNP N/O KPRD N531 3
4 :PNP N/C KPRD N5413
M30 Round P :15mm 6:M30 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPRD P611 400Hz
3-Wire(DC) Flush
2:NPN N/C KPRD P621
3:PNP N/O KPRD P631
4 PNP N/C KPRD P641
V:30mm 6:M30 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPRD V611 200Hz
Non flush
2:NPN N/C KPRD V621
3:PNP N/O KPRD V631
4 :PNP N/C KPRD V641
P :15mm 6: M30 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD P611 3 400Hz
Flush
2:NPN N/C KPRD P621 3
3:PNP N/O KPRD P6313
4 :PNP N/C KPRD P6413
V:30mm 6:M30 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRD V611 3 200Hz
Non flush
2:NPN N/C KPRD V6213
3:PNP N/O KPRD V631 3
4 :PNP N/C KPRD V6413
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Inductive Proximity Sensor

Round-Long Distance
KPRD Series

Dimension (mm)
KPRD @8
Flush Non flush
41.0 3.0 40.0
4.0 4.0
23 ‘ < é] E ——————————
G —— e \
M8 connector Flush M8 connector Non flush
0.4 54 3 54
440 4..25 W 4.0 4‘ 25
Il : Il
2 =2 I < 2 2 N %
I +7 1 || 2 3 4 0 I
S EJ all T? S mis IS
54.4 54.4
M12 connector Flush M12 connector Non flush
65.0 67.5
41.0 3.0 40.0
4.0 4.0
wnlz *; < 0| ¥ T <
S —— 1 B g — B
KPRD @12
Flush Non flush
52.0 51.0
44.0 4.0 39.0
40 40
[%] E 0 <
% X = é gJ 1 E{_} U — 3
M12 connector Flush M12 connector Non flush
52.0
0.7 49
2 1 5 1 4.0 32.0
= i 4.0
2 T <
gl I HH — T [_ — :
65.7 - — 1
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Detection

Dimension

(mm)
KPRD @18
Flush Non flush
53.0 55.0
44.0 8.0 38.0
4.0 4.0
(]
0l = =3 s -
E 3 Sk A 5
BN o
— &
o
=
3
M12 connector Flush M12 connector Non flush
515 515
36.0 8.0 28.0
0 3.5 40 55
[Sii< B T T 9z + z
RE il l K B
KPRD @30
Flush Non flush
64.0 62.0
55.0 12.0 41.0
5.0 5.0
L ]
M12 connector Flush M12 connector Non flush
62.0 62.0
46.0 12.0 =5 34.0
| oz
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Inductive Proximity Sensor

Round-All Metal Body
KPRM Series

9

Allowing installation onto All Stainless body withstands Approximately twice that of
lines that require cleaning. cleaning agents at features high vinyl chloride.
resistance to corrosion.
* ron
e Aluminum
* Copper S
* Stainless 68
* Brass 6
Twice or three times that of Enhanced waterproof
oil-resistant vinyl chloride design
Part Number Description
serRiES [EHENENENEY
SERIES KPRM : Inductive Proximity Metal head round
0 Distance E:2mm G:4mm H:5mm
K:8mm L:10mm P :15mm
9 Size 4312 5:218 6: 330
9 Output 1: NPN N/O (3 wire) 2 :NPN N/C (3 wire) 3: PNP N/O (3 wire) 4 : PNP N/C (3 wire)
O rower 1:10 - 30VDC
@ Cable Outlet Standard*: 2m Cable 3. M12 connector

* Standard specification is not appeared in part number description

Guide to Selection

Available

Sensing Distance

Available

Sensing Distance
Available
Output NPNN/C  NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Available -u--un—————

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9vDC 10-30VvDC 15-30VDC 10-60VDC 20-240VAC

Available

20-240VAC/DC

Available

Rev. 2/14
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General Specification

Detection

Detectable Object

Ferrous metal (The sensing distance decreases with non-ferrous metal.)

Differential Travel

Max. 15% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m PUR cable 3 : M12 connector

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : =30 to 85°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Case Material

Stainless

Shock Resistance

Destruction : 1,000 m/s” 10 times each in X, Y, and Z directions

Characteristics
DC 3wire
Supply Voltage 1:10 ~ 30VDC
Current Consumption Max. 10mA

Voltage Drop

Residual voltage : Max. 2V
Load current : Max. 200 mA

Operation Mode

1:NPN N/O 2:NPNN/C 3:PNPN/O 4:PNPN/C

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case

Maximum Switching Frequency

300Hz (KPRM @30 : 150Hz)
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Inductive Proximity Sensor

Round-All Metal Body

KPRM Series

Product Selection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M12 Round E:2mm 4 :M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRM EA411 300Hz
3-Wire(DC) Flush
2 :NPN N/C KPRM E421
3:PNP N/O KPRM E431
4 :PNP N/C KPRM E441
G:4mm 4: M12 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRM G411 300Hz
Non flush
2 :NPN N/C KPRM G421
3:PNP N/O KPRM G431
4 PNP N/C KPRM G441
E:2mm 4 :M12 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRM E411 3 300Hz
Flush
2 :NPN N/C KPRM E4213
3:PNP N/O KPRM E4313
4:PNP N/C KPRM E441 3
G:4mm 4:M12 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRM G411 3 300Hz
Non flush
2:NPN N/C KPRM G4213
3:PNP N/O KPRM G4313
4:PNP N/C KPRM G4413
M18 Round H:5mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRM H511 300Hz
3-Wire(DC) Flush
2:NPN N/C KPRM H521
3:PNP N/O KPRM H531
4:PNP N/C KPRM H541
K:8mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRM K51 300Hz
Non flush
2:NPN N/C KPRM K521
3:PNP N/O KPRM K531
4:PNP N/C KPRM K541
H:5mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRM H511 3 300Hz
Flush
2 :NPN N/C KPRM H5213
3:PNP N/O KPRM H5313
4:PNP N/C KPRM H5413
K:8mm 5:M18 1:NPN N/O 1:10-30VDC 3 : M12 connector KPRM K511 3 300Hz
Non flush
2:NPN N/C KPRM K521 3
3:PNP N/O KPRM K531 3
4 :PNP N/C KPRM K541 3
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Product Selection

Detection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M30 Round L:10mm 6 : M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRM Lo6T11 150Hz
3-Wire(DC) Flush
2:NPN N/C KPRM L621
3:PNP N/O KPRM L631
4 :PNP N/C KPRM L641
P :15mm 6:M30 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPRM P611 150Hz
Non flush
2:NPN N/C KPRM P621
3:PNP N/O KPRM P631
4 :PNP N/C KPRM P641
L:10mm 6:M30 1:NPN N/O 1:10-30VDC  3:M12 connector KPRM L611 3 150Hz
Flush
2:NPN N/C KPRM L6213
3:PNP N/O KPRM L6313
4 :PNP N/C KPRM L6413
P :15mm 6:M30 1:NPN N/O 1:10-30VDC  3:MI12 connector KPRM P611 3 150Hz
Non flush
2:NPN N/C KPRM P621 3
3:PNP N/O KPRM P631 3
4 :PNP N/C KPRM P6413
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Inductive Proximity Sensor

Round-All Metal Body
KPRM Series

Dimension (mm)
KPRM @12
Flush Non flush
520 51.0
44.0 4.0 39.0
4.0, 4.0
gz | — E il -
X IZL | — EE { | /———°
M12 connector Flush M12 connector Non flush
07 49 52.0
20 Fi o 4.0 - 320
EETI IR p— ‘
25 8 RElE gé[* i
657 SR Rl

KPRM @18
Flush Non flush
53.0 55.0
44.0 8.0, 38.0
4.0 4.0
o< | | 2z T :
RE — y ¥ X ] 0
K| X
M12 connector Flush M12 connector Non flush
51.5 51.5
36.0 8.0 28.0
40 23 40 5.5
NS NN NS [
KPRM @30
Flush Non flush
64.0 62.0
55.0 120 41.0
5.0,
| E— )z |
M12 connector Flush M12 connector Non flush
62.0 62.0
120 34.0
0
M = [ J M
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Inductive Proximity Sensor

Round-Tefron coated
KPRT Series

:)\lr (iPYe7 =

The best choice for the welding Enhanced waterproof Approximately twice that of
machine. design vinyl chloride.
* [ron
e Aluminum
* Copper S
* Stainless

* Brass 6

Twice or three times that of
oil-resistant vinyl chloride

Part Number Description

| seres  IENCICHEAICY

SERIES KPRT : Inductive Proximity Tefron round
ﬂ Distance F:3mm H:5mm L:10mm
A size 4: Q12 5:218 6: 9030
9 Output 1: NPN N/O (3 wire) 2 :NPN N/C (3 wire) 3 : PNP N/O (3 wire) 4 : PNP N/C (3 wire)
O rower 1:10 - 30VDC
@ Cable Outlet Standard* : 2m Cable 3 : M12 connector

* Standard specification is not appeared in part number description

Guide to Selection

Available
Sensing Distance

Available

Sensing Distance

Available
Output NPNN/C  NPNN/O PNPN/C NPNN/O NPN N/O+N/C PNP N/O+N/C Analog NAMUR

Available -u--un—————

Connector 2m Cable M8 Connector M12 Connector Screw Terminal

7.7-9vDC 10-30VvDC 15-30VDC 10-60VDC 20-240VAC

Available

20-240VAC/DC

Available
Rev. 2/14
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Inductive Proximity Sensor
Round-Tefron coated

KPRT Series

General Specification

Detectable Object

Ferrous metal (The sensing distance decreases with non-ferrous metal.)

Differential Travel

Max. 15% of sensing distance

Indicators

LED

Cable Outlet

Standard : 2m PUR cable 3 : M12 connector

Protection Circuits

Load short-circuit protection, Surge suppressor, Reverse polarity protection

Ambient Temperature

Operating/Storage : =30 to 85°C (with no icing)

Ambient Humidity

Operating/Storage : 35% to 95% (with no icing)

Temperature Influence

Max. £10% of sensing distance at 23°C in the temperature range of -25 to 70°C

Voltage Influence

Max. £1% of sensing distance at rated voltage in the rated voltage +15% range

Insulation Resistance

Min. 50 MQ (at 500 VDC) between current-carrying parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 1,000 m/s® 10 times each in X, Y, and Z directions

Characteristics
DC 3wire
Supply Voltage 1:10 ~ 30VDC
Current Consumption Max. 1I5mA

Voltage Drop

Residual voltage : Max. 2V
Load current : Max. 200 mA

Operation Mode

1:NPN N/O 2:NPNN/C 3:PNPN/O

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 minute between current carry parts and case

M12 Flush 800Hz
Maximum
Switching M18 Flush 800Hz
Frequency
M30 Flush 500Hz
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Product Selection

Detection

Sensing Response
Model Distance Shape Output Power Cable Outlet Part Number Frequency
M12 F:3mm 4:M12 1:NPN N/O 1:10-30VDC Standard : 2m Cable KPRT F41 800Hz
Round Tefron coating Flush
3-wire(DC) 2:NPN N/C KPRT F421
3:PNP N/O KPR TF431
4 :PNP N/C KPRT F441
O
F:3mm 4:M12 1:NPN N/O 1:10-30VDC  3:MI12 connector KPRT F411 3 800Hz %
Flush Q
2:NPN N/C KPRT F4213 g'
3:PNP N/O KPRT F4313
4 :PNP N/C KPRT F4413
M18 H:5mm 5:M18 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRT H51 1000Hz
Round Tefron coating Flush
3-wire(DC) 2:NPN N/C KPRT H521
3:PNP N/O KPRT H531
4 :PNP N/C KPRT H541
H:5mm 5:M18 1:NPN N/O 1:10-30VDC 3 :M12 connector KPRT H511 3 1000Hz
Flush
2:NPN N/C KPRT H521 3
3:PNP N/O KPRT H531 3
4 :PNP N/C KPRT H541 3
M30 L:10mm 6: M30 1:NPN N/O 1:10-30VDC  Standard : 2m Cable KPRT L6 500Hz
Round Tefron coating Flush
3-wire(DC) 2:NPN N/C KPRT L621
3:PNP N/O KPRT L631
4 :PNP N/C KPRT L641
L :10mm 6:M30 1:NPN N/O 1:10-30VDC  3:MI12 connector KPRT L6111 3 500Hz
Flush
2:NPN N/C KPRT L6213
3:PNP N/O KPRT L6313
4 PNP N/C KPRT L6413
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Inductive Proximity Sensor
Round-Tefron coated

KPRT Series

Dimension (mm)
KPRT @12
Flush Non flush
520 51.0
44.0 4.0 39.0
4.0, 4.0
28— — E ] -
SERimgN) = | ——
M12 connector Flush M12 connector Non flush
o 42 5 1 4.0 32550
= e 2yl - ' 20,
230 1 |IRSRIRE — ‘
25 8 RElE gé[* i
657 SR AJLJ
KPRT @18
Flush Non flush
53.0 55.0
44.0 8.0, 38.0
4.0 4.0
a4 ] | 23 Imm )
SE e Sk L]
M12 connector Flush M12 connector Non flush
515 515
36.0 8.0 28.0
40 55 4.0 5
ﬁ x L] x ﬁ sy +LUZ
KPRT @30
Flush Non flush
64.0 62.0
55.0 120 41.0
5.0,

M12 connector Flush
62.0

ol

£

XTI ‘

M12 connect

or Non flush
62.0

12.0 34.0

9EMS
S'LXOEW

i
AL LHH
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Technical Data
Proximity Sensor

Overview

Operating Principles

Proximity Sensor includes all sensors that perform non-contact Detection in
comparison to sensors, such as limit switches, that detect objects by physically
contacting them. Proximity Sensors convert information on the movement or
presence of an object into an electrical signal. There are three types of Detection
systems that do this conversion : systems that use the eddy currents that are
generated in metallic detectable objects by electromagnetic induction, systems
that detect changes in electrical capacity when approaching the detectable
object, and systems that use magnets and reed switches.

Features

(1) Proximity Sensors detect an object without touching it, and they therefore
do not cause abrasion or damage to the object.
Devices such as limit switches detect an object by contacting it, but
Proximity Sensors are able to detect the presence of the object electrically,
without having to touch it.

(2) No contacts are used for output, so the Sensor has a longer service life
(excluding sensors that use magnets).
Proximity Sensors use semiconductor outputs, so there are no contacts to
affect the service life.

(3) Unlike optical Detection methods, Proximity Sensors are suitable for use in
locations where water or oil is used.
Detection takes place with almost no effect from dirt, oil, or water on the
object being detected.

(4) Proximity Sensors provide high-speed response, compared with switches
that require physical contact.
For information on high-speed response, refer to Explanation of Terms on
glossary page.

(5) Proximity Sensors are not affected by colors.
Proximity Sensors detect the physical changes of an object, so they are
almost completely unaffected by the object’s surface color.

(6) Unlike switches, which rely on physical contact, Proximity Sensors are
affected by ambient temperatures, surrounding objects, and other Sensors.
Both Inductive and Capacitive Proximity Sensors are affected by interaction
with other Sensors. Because of this, care must be taken when installing
them to prevent mutual interference Care must also be taken to prevent the
effects of surrounding metallic objects on Inductive Proximity Sensors, and
to prevent the effects of all surrounding objects on Capacitive Proximity

Principle of Inductive Sensors

Inductive Proximity Sensors detect magnetic loss due to eddy currents that

are generated on a conductive surface by an external magnetic field. An AC
magnetic field is generated on the Detection coil, and changes in the impedance
due to eddy currents generated on a metallic object are detected.

Other methods include Aluminum-detecting Sensors, which detect the phase
component of the frequency, and All-metal Sensors, which use a working coil to
detect only the changed component of the impedance. There are also Pulse-
response Sensors, which generate an eddy current in pulses and detect the time
change in the eddy current with the voltage induced in the coil.

uoldalag

The detectable object and Sensor form what appears to be a transformer-like

relationship.
Eddy
\/current

Object Eddy

current

Object
Ferrous metal

The transformer-like coupling condition
is replaced by impedance changes due to
eddy-current losses

The impedance changes can be viewed as changes in the resistance that is
inserted in series with the detectable object.

Principle of Capacitive Sensors

Object Plate

[EEEEEEEEEEE]
Ground Ground
<Figures1> <Figures2>

Capacitive Proximity Sensors detect changes in the capacitance between the
detectable object and the Sensor. The amount of capacitance varies depending
on the size and distance of the detectable object. An ordinary Capacitive
Proximity Sensor is similar to a capacitor with two parallel plates, where the
capacity of the two plates is detected. One of the plates is the object being
measured (with an imaginary ground), and the other is the Sensor's sensing
surface. The changes in the capacity generated between these two poles are

Sensors.
detected.
The objects that can be detected depend on their dielectric constant, but they
include resin and water in addition to metals.
Rev. 2/14
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Technical Data
Proximity Sensor

Usage Guidance

Standard Object
« A detectable object that serves as a reference for measuring basic
performance, and that is made of specified materials and has a specified shape

and dimensions.

Sensing
object Proximity Sensor

% I
-

Active face
Tmm

Sensing Distance
« The distance from the reference position (reference surface) to the measured

operation (reset) when the standard detectable object is moved by the
specified method.

ON

Proximity Sensor

Active face

&

Output

o N
§§Qj22?§

b o ————

Sensing
distance

Offset distance::'

Effective Operating Distance
» The distance from the reference surface that allows stable use, including the
effects of temperature and voltage, to the (standard)detectable object transit

position.

* This is approximately 70% to 80% of the normal (rated) sensing distance.

Rated sensing
distance

Effective operating
distance

Proximity Sensor

Output

Sensing
object

N

Differential Travel
« With respect to the distance between the standard detectable object and the

Sensor, the difference between the distance at which the Sensor operates and
the distance at which the Sensor resets.

Sensing Proximity Sensor

distance

1 1
} 1
] 1
1 1 % '8
LN I oY
: : A © Offset Output
Y/ h
IV W distance
Hysteresis

Response Time
« t1: The interval from the point when the standard detectable object moves into

the sensing area and the Sensor activates, to the point when the output
turns ON.

« t2: The interval from the point when the standard detectable object moves
out of the Sensor sensing area to the point when the Sensor output turns

OFF.
Within range
Sensing Proximity Sensor % Outside
area__ - | | of range
”
’ | |
‘C | ON
Seo Output :
OFF

aimie

Response Frequency
* The number of Detection repetitions that can be output per second when the
standard detectable object is repeatedly brought into proximity.

* See the accompanying diagram for the measuring method.

Proximity Sensor

% (—I a |<—
7 2a (3

o a

W ,
n >\\\

M

t t2 Tt

<

o
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Flush
« With a FlushSensor, magnetic flux is concentrated in front of the Sensor and
the sides of the Sensor coil are covered with metal.

* The Sensor can be mounted by embedding it into metal.

Non flush
« With an Non flush Sensor, magnetic flux is spread widely in front of the Sensor
and the sides of the Sensor coil are not covered with metal.

« This model is easily affected by surrounding metal objects (magnetic objects),
so care must be taken in selecting the mounting location.

Sensing object

Interpreting Engineering Data

AN

Detection

Leakage Current Characteristics

« In contrast with contact-type limit switches, which have physical contacts,
leakage cur-rent in a 2-wire Proximity Sensor is related to an electrical switch
that consists of transis-tors and other components. This graph indi-cates the
leakage current characteristics caused by transistors in the output section of
the Sensor.

« Generally speaking, the higher the voltage, the larger the leakage current.
Because leak-age current flows to the load connected to the Proximity Sensor,
care must be taken to select a load that will not cause the Sensor to operate
from the leakage current.

« Be careful of this factor when replacing a limit switch, micro-switch, or other
switch with a Proximity Sensor.

Residual Voltage Characteristics

« Similar to leakage current characteristics, re-sidual voltage is something that
occurs due to electrical switches that are comprised of tran-sistors and other
components. For example, whereas the voltage in a normally open switch
should be O V in the ON state, and the same as the power supply voltage in
the OFF state, residual voltage refers to a certain level of voltage remaining in
the switch. Be careful of this factor when replacing a limit switch, micro-switch,
or other switch with a Proximity Sensor.

uoldalag

General Precautions

For precautions on individual products, refer to the Safety Precautions in
individual product information.

/\ WARNING

Effects of Detectable object Size and Material

Distance Table by Material

Sensin,
distance (%

100%

50%

type A37 uz33 AU4G Cu

Magn. type
316 304

| M- | M— | M— | M— | M— | M— | M—
Stanless Steel Steel Brass Aliumium Copper  Lron Lead Bronze

« It shows changes in the sensing distance due to material of the detectable
object. Refer to this data when using the same Sensor to detect various
different detectable objects

» These products cannot be used in safety devices for presses or other safety
devices used to protect human life.

» These products are designed for use in applications for sensing workpiecs
and workers that do not affect safety.

Precautions for Safe use

« To ensure safety, always observe the following precautions.

Wiring Instruction

Power Supply Voltage

Do not use a voltage that exceeds the operating voltage range. Applying a
voltage that is higher than the operating voltage range, or using an AC power
supply (100 VAC or higher) for a Sensor that requires a DC power supply may
cause explosion or burning.

(1) DC 3-Wire NPN Output Sensors (2) DC 2-Wire Sensors

Rev. 2/14
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Technical Data
Proximity Sensor

Wiring Instruction

Precaution for Safe use

Load short-circuiting

* Do not short-circuit the load. Explosion or burning may result.

* The load short-circuit protection function operates when the power supply is

The following conditions must be considered to understand the conditions of
the application and location as well as the relation to control equipment.

connected with the correct polarity and the power is within the rated voltage

range.

(1) DC 3-Wire NPN Output Sensors

(Load short
circuit)

Black

Incorrect Wiring

(2) DC 2-Wire Sensors

(Load short circuit)

Model Selection

« Even with the load short-circuit
protection function, protection will
not be provided when a load short
circuit occurs if the power supply

polarity is not correct.

Be sure that the power supply polarity and other wiring is correct. Incorrect

wiring may cause explosion or burning.

DC 3-Wire NPN Output Sensors

Brown -IE

‘Iu_
Black 3

Blue

Cable outlet without a Load

If the power supply is connected directly without a load, the internal elements
may explode or burn. Be sure to insert a load when connecting the power

supply.

(1) DC 2-Wire Sensors

Brown

mi

» Even with the load short-circuit
protection function, protection will
not be provided if both the power
supply polarity is incorrect

Blue

Operating Environment

Do not use the Sensor in an environment where there are explosive or

combustible gases.

(2) AC 2-Wire Sensors

Item Check points
Detectable | Check the relation between the detectable object and the Proximity
object and Sensor
operating surrounding Detectable
condition of metals Object
Proximity
Sensor
+
-
Sensing
Distance
Conditions -
Material, size,
shape, plating,
etc
Distance - Shape, —
. . response Direction
sensing point,
speed, voltage - speed,
allowable error, . .
+ etc temperature, vibration, etc
* distance, etc
Surrounding
- Material,
Distance, etc
Electrical Verify the electrical conditions of the control system to be used
conditions and the electrical performance of the Proximity Sensor.

Brown

il

Blue

Power DC (voltage fluctuation, - Selecting the power

supply current capacity value) supply type
AC (voltage fluctuation, [DC/DC/AC]
frequency, etc.)

Load Resistive load - Non-contact | - Selecting the power
control system supply type
Inductive load - Relay, [DC/DC/AC]

solenoid, etc. - Control output

« Steady-state current, inrush | Maximum current
current (voltage)

 Operating, reset voltage - Leakage current

(current) Lamp load - Residual load voltage
* Steady-state current,
inrush current Open/close

frequency
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Size of Detectable object

In general, if the object is smaller than the
standard detectable object, the sensing
distance decreases.

Design the setup for an object size that is the
same or greater than the standard detectable
object size from the graphs showing the
detectable object size and sensing distance.
When the size of the standard detectable
object is the same or less than the size of the

Sensing distance X (mm)

Side length (one side)
of sensing object: d (mm)
1 1 1 1

| T | T standard detectable object,select a sensing
Sensing | Standard [seabily | distance with sufficient leeway.

becomes| object
short

Thickness of Detectable object

The thickness of ferrous metals (iron, nickel,

E Sens'\ng‘ object sh‘ape: Squ;re etc.) must be 1 mm or greater.
’é 77777777 ::fg"’" For non-magnetic metal, a sensing distance
é Operate equivalent to a magnetic body can be
° 10 ) PP e obtained when the coating thickness is
58 s Steel 0.01mm or less.
&g \ When the coating is extremely thin and is not
\ conductive, such as a vacuum deposited film,
4 S TP Py Detection is not possible.
2 Aluminu Influence of Plating If the detectable object is
plated, the sensing distance will change (see
0 001 0.1 1 10 the table below).
Thickness of sensing object: t (mm)
Effect of Plating (Typical)
Thickness and base material of plating Detectable performance (%)
Non plating steel(Fe) 100
Zn5to15um 90 to 120
Cd5to15um 100 to 110
Ag5to15um 60 to 90
Cu 10 to 20 ym 70 to 95
Cu5to15um -
Cu (5 to 10 ym) + Ni (10 to 20 ym) 70 to 95
Cu (5 to 10 ym) + Ni (10 pm) + Cr (0.3 pm) 70 to 95

Detection

Mutual Interference

Mutual interference refers to a state where a Sensor is affected by magnetism
(or static capacitance) from an adjacent Sensor and the output is unstable.
One means of avoiding interference when mounting Proximity Sensors close
together is to alternate Sensors with different frequencies. The model tables
indicate whether different frequencies are available. Please refer to the tables.
When Proximity Sensors with the same frequency are mounted together in a
line or face-to-face, they must be separated by a minimum distance. For details,
refer to Mutual Interference in the Safety Precautions for individual Sensors.

Power Reset Time

A Sensor is ready for Detection within 100 ms after turning ON the power. If the
load and Sensor are connected to separate power supplies, design the system
so that the Sensor power turns ON first.

uoldalag

Turning OFF the Power

An output pulse may be generated when the power is turned OFF, so design the
system so that the load or load line power turns OFF first.

Influence of Surrounding Metal

The existence of a metal object other than the detectable object

near the sensing surface of the Proximity Sensor will affect Detection
performance,increase the apparent operating distance, degrade temperature
characteristics, and cause reset failures. For details, refer to the influence of
surrounding metal table in Safety Precautions for individual Sensors. Particularly
the distance m that separates a metal surface that faces the Sensor's sensing
surface will influence performance, such as shortening the sensing distance. The
values in the table are for the nuts provided with the Sensors.Changing the nut
material will change the influence of the surrounding metal.

Power Transformers

Be sure to use an insulated transformer for a DC power supply. Do not use an
auto-transformer (single-coil transformer).

Precautions for AC 2-Wire/DC 2-Wire Sensors Surge Protection

Although the Proximity Sensor has a surge absorption circuit, if there is a device
(motor, welder, etc.) that causes large surges near the Proximity Sensor, insert a
surge absorber near the source of the surges.

Influence of Leakage Current

Even when the Proximity Sensor is OFF, a small amount of current runs through
the circuit as leakage current.For this reason, a small current may remain in the
load (residual voltage in the load) and cause load reset failures. Verify that this
voltage is lower than the load reset voltage (the leakage current is less than the
load reset current) before using the Sensor.

Using an Electronic Device as the Load for an AC 2-Wire Sensor

When using an electronic device, such as a Timer, some types of devices use
AC half-wave rectification. When a Proximity Sensor is connected to a device
using AC half-wave rectification, only AC halfwave power will be supplied to
the Sensor. This will cause the Sensor operation to be unstable. Also, do not

use a Proximity Sensor to turn the power supply ON and OFF for electronic
devices that use DC halfwave rectification. In such a case, use a relay to turn the
power supply ON and OFF, and check the system for operating stability after
connecting it.
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Technical Data
Proximity Sensor

Countermeasures for Leakage Current (Examples)
AC 2-Wire Model

Connect a bleeder resistor to bypass the leakage current flowing in the load so
that the current flowing through the load is less than the load reset current.
When using an AC 2-Wire Sensor, connect a bleeder resistor so that the
Proximity Sensor current is at least 10 mA, and the residual load voltage when
the Proximity Sensor is OFF is less than the load reset voltage.

Load

Bleeder Resistance (R)

Calculate the bleeder resistance and allowable power using the following
equation.

\ V2
(k) Py ——m(mW)
10 -1 R

P : Watts of bleeder resistance (the actual number of watts used should be
several times this number)
| : Load current (mA)

It is recommend that leeway be included in the actual values used.For 100 VAC,
use 10 kQ or less and 3 W (5 W) or higher, and for 200 VAC, use 20 kQ or less
and 10 W (20 W) or higher. If the effects of heat generation are a problem, use
the number of watts in parentheses () or higher.

DC 2-Wire Model

Connect a bleeder resistor to bypass the leakage current flowing in the load,
and design the load current so that (leakage current) x (load input impedance)
< reset voltage.

Load ¢
l
Bleeder Resistance (R) -T v

Calculate the bleeder resistance and allowable power using the following
equation.

< — (k) Py —m—(mW)
iBR -iL R

P : Watts of bleeder resistance (the actual number of watts used should be
several times this number)

iBR : Leakage current of Proximity Sensor (mA)

iL : Load reset current (mA)

It is recommend that leeway be included in the actual values used.For 12 VDC,

use 15 kQ or less and 450 mW or higher, and for 24 VDC, use 30 kQ or less and

0.1 W or higher.
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Photo Electric Sensor

KE Series

Part Number Description

\ (+)
:@%% %

Sensitivity adjustable N/O + N/C output Optional for red beam

e (iPY67

Enhanced waterproof
design

uoldalag

Reverse Cable outlet
protection
Short circuit protection

== (0] (e][e][0]

SERIES KER @18 Round type KES 32X20 mm Mini Ractangular type
KESB Red Beam type
6 Sensing Distance KER F :10m (Emitter + Receiver type) KES(B) F :10m (Emitter + Receiver type)

E : 3m (Retro reflective)
D : 800mm (Diffuse reflective)
A :150mm (Backgound suppression)

E : 3m (Retro reflective)
C:600mm (Diffuse reflective)

@ Output 7:NPN N/O +N/C (4 wire) 8:PNP N/O +N/C (4 wire)
@ Cable Outlet Standard* : 2m Cable 2 : M8 pig tail connector 3: MI2 connector
@ Power 1:10 - 30VDC

*Standard specification is not appeared in part number description

General Specification

Light Source (Wave Length)

Infrared LED (850 nm), Red optional

Power Supply Voltage

10 to 30 VDC+10% including 10% (p-p) max. ripple

Output Type

N/O + N/C Output (NPN / PNP)

Circuit Protection

Protection from reversed power supply Cable outlet , output short-circuit, mutual interference, and reversed output Cable
outlet

Sensitivity

Adjustable

Response Time

Operation or reset : Max. 1 ms

Ambient Illumination

Incandescent lamp : Max. 3,000 Ix

(Receiver Side)

Sunlight : Max. 10,000 Ix

Ambient Temperature

Operating : —25°C to 55°C/Storage : —40°C to 70°C (with no icing)

Ambient Humidity

Operating : 35% to 85%/Storage : 35% to 95% (with no icing)

Dielectric Strength

1,000 VAC, 50/60 Hz for 1 min between charged parts and case

Vibration Resistance

Destruction : 10 to 55 Hz, 1.5-mm double amplitude or 300 m/s” for 2 hours each in X, Y, and Z directions

Shock Resistance

Destruction : 500 m/s” 3 times each in X, Y, and Z directions

Indicator Operation

LED on : Power on / Object detecting ,
LED Flickering : Object is in unclear range.
LED off : Power off / No object detecting

Accessories

Instruction manual (The Reflector and Mounting Bracket are not provided with any of the above models.)
Screw for potencial meter
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Photo Electric Sensor

KE Series
Characteristics

KER Series

Sensing Method Emitter + Receiver Retro reflective Diffuse reflective
Sensing Distance 10m im 600mm
Operating Spot 1.2m 350mm 10mm

Current Consumption

Emitter : Max. 20 mA

Receiver : Max.25 mA Max.15 mA

Maximum Response

Frequency 200Hz(5ms)

Material Nickel plated copper, PMMA

Maximum Response 200Hz(5ms)

Frequency

Cable Outlet Standard : 2m Cable, 3 :M12 4-pin connector
Load Current Max. 200mA

Control

Output Residual Load current O ~ 10 mA : Max. 1V

Voltage Load current 10 ~ 200 mA : Max. 2 V
Degree of Protection P67
KES(B) series
Sensing Method Emitter + Receiver Retro reflective Diffuse reflective
Sensing Distance 10m Im 150mm ( Background suppression)

800mm
Operating Spot 1.2m 350mm 10mm
. Emitter : Max. 20 mA

Current Consumption Receiver : Max. 25 mA Max. 15 mA
Maximum Response 0.5ms
Frequency
Material PC, PMMA
Maximum Response 0.5ms
Frequency
Cable Outlet Standard : 2m Cable, 2 :M8 pig tail connector

Load Current Max. 100mA
Control
Output Residual Load current O ~ 10 mA : Max. 1V

Voltage

Load current 10 - 100 mA : Max. 2 V

Degree of Protection

IP65
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Product Selection

Detection

Model Sensing Distance Output Power Connector Part Number
KER F:10 Emi + Recei 7 :NPN N/O + N/C 1:10-30 VDC Standard: KER F71
4-wire(DC) :10m ( Emitter + Receiver ) : |/ |/ :10- om Cable
: 3m ( Retro diffuse ) KER E71
: 600mm ( Diffuse reflective ) KER C71
. , 3:M12 S
:10m ( Emitter + Receiver ) 7 :NPN N/O + N/C 1:10-30 VDC KERF713 -
connector g
=P
o
: 3m ( Retro diffuse ) KERE713 S
: 600mm ( Diffuse reflective ) KER C713
KES 10 Emi + Recei 7 :NPN N/O + N/C 1:10-30 VDC Standard: KES F71
4-wire(DC) :10m ( Emitter + Receiver ) : / / :10- 2m Cable
: 3m ( Retro diffuse ) KES E71
: 800mm ( Diffuse reflective ) KES D71
:150mm ( Diffuse reflective
) KES A71
Background suppression )
. . 2 : M8 pig tail
:10m ( Emitter + Receiver ) 7 :NPN N/O + N/C 1:10-30 VDC KES F712
connector
1 3m ( Retro diffuse ) KES E712
: 800mm ( Diffuse reflective ) KES D712
:150mm ( Diffuse reflective
) KES A712
Background suppression )
KESB ( Red Beam Type) 110 Emi + Recei 7 :NPN N/O + N/C 1:10-30 VDC Standard : KES BF71
4-wire(DC) :10m ( Emitter + Receiver ) : |/ / :10-. 21 Cable
: 3m ( Retro diffuse ) KES BE71
: 800mm ( Diffuse reflective ) KES BD71
:150mm ( Diffuse reflective
- KES BA71
Background suppression )
. . 2 : M8 pig tail
:10m ( Emitter + Receiver ) 7 :NPN N/O + N/C 1:10-30 VDC KES BF712
connector
: 3m ( Retro diffuse ) KES BE712
: 800mm ( Diffuse reflective ) KES BD712
:150mm ( Diffuse reflective
. KES BA712
Background suppression )
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Photo Electric Sensor
KE Series

Dimension (mm)

KER

Flush M12 connector Flush

MIgX1
\
—
—+
|
H/
ol
M18X1
\
—
—+
|
IXZLA
EN

SW24
4
65 SW24
78
KES(B)
20.00
P
7@ —/—>

E D g
o N

o

8

12
KES(B) Bracket
KESAT1 KESA2
16,10
1,60 L‘Sj
23,2
— (L n I
© | 4
7,50 3 Eé} E E}:
1 g =D
L
3,40
31,10

3,50

29,00
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Technical Data
Photo Electric Sensor

Overview

What Are Photoelectric Sensors?

Photoelectric Sensors detect objects, changes in surface conditions, and other
items through a variety of optical properties.A Photoelectric Sensor consists
primarily of an Emitter for emitting light and a Receiver for receiving light. When
emitted light is interrupted or reflected by the detectable object, it changes the
amount of light that arrives at the Receiver. The Receiver detects this change
and converts it to an electrical output. The light source for the majority of
Photoelectric Sensors is infrared or visible light (generally red, or green/blue for
identifying colors).

Photoelectric Sensors are classified as shown in the figure below

Through-beam Sensors

Sensing object
(e)
__ Transmitted light | cooner
element
o
Emitter The sensing object interrupts the light. Receiver
Retro reflectice Sensors
Sensing object
A

o
possud | L
Emiter e T ITTTTmmmee
Ee ° Reflected light Transmitted light

Sensor The sensing object interrupts the light.

Diffuse reflectice Sensors

Sensing object
A
[9)
ossut | S
Emiter, e —— >
Ee o Reflected light Transmitted light
Sensor The sensing object interrupts the light.

Operating Principles

1) Through-beam Sensors

« Stable operation

* Long sensing distances ranging(Max.20m) from several centimeters to several
tens of meters.

» Sensing position unaffected by changes in the detectable object path.

* Operation not greatly affected by detectable object gloss, color, or inclination.

Sensing object

[¢)

Emitter

2) Diffuse reflective Sensors
It has wide sensing range but shorter sensing distance since light source is
diffused after passing the lens.

Sensing object

gl

Features

* Sensing distance ranging(Max.several meters).

« Easy mounting adjustment.

 The intensity of reflected light and operating stability vary with the conditions
(e.g., color and smoothness) on the surface of the detectable object

uoldalag

3) Retro reflective Sensors

Retro reflective type uses mirrors (reflectors) with high light radiant in order
to detect a target by comparing difference of light amount determined by the
presence of target between the sensor and reflector.

Sensing object

g al

XX

XX

XXXXX

XX

Retroreflector

BGS (Background Suppression)

The BGS function prevents any background object (i.e., the conveyor) beyond

the set distance from being detected.

(1) Objects with extremely low reflectance and objects that are darker than
black paper.

(2) Objects like mirrors that return virtually all light back to the Emitter.

(3) Uneven, glossy surfaces that reflect a lot of light but disperse the light in
random directions.

Reflected light may return to the Receiver momentarily for item (3) due to

detectable object movement. In that case, an OFF delay timer or some other

means may need to be employed to prevent chattering.
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Technical Data
Photo Electric Sensor

Usage Guidance

Model Selection
Checkpoints for Through-beam and Retro reflective Sensors

The ambient operating illumination is expressed in terms of the Receiver surface
illuminance and is defined as the illuminance
when there is a £20% change with respect to the value at a light reception

. output of 200 Ix.
Detactable object i
Retro-reflective Sensors

1. Size and shape Operation
(vertical x horizontal x height) illumination limit
2. Transparency (opaque, semi- Ambient operatin
transparent, transparent) iIIuminatior’\) ¢
3. Velocity V (m/s or units/min.) 4—’|
Received +20%
Sensor light output —f
; . Received light
1. Sensing distance (L) 100% f:r";ggfx'g tout
2. Restrictions on size and shape I
a) Sensor i
b) Retroreflector !
(for Retro reflective Sensors) ) T [ =~ Operating level
Environment | . |

3. Need for side-by-side mounting 200 1000 10000 100000 illumination (Ix)
a) No. of units
b) Mounting pitch

¢) Need for staggered mounting Received illumination

4. Mounting restrictions (angling, etc.)

N White paper } Reflector lamp
Environment P
1. Ambient temperature |:| -
2. Presence of splashing water, oil, or chemicals u “ — > q:|
3. Others |:| &
'\ Lux meter
Emitter
HOW TO INSTALL
Directional angle Standard Detectable object

The angle where operation as a Photoelectric Sensor is possible. The standard detectable object for both Through-beam Sensors and Retro-

reflective Sensors is an opaque rod with a diameter larger than the length of a

N - diagonal line of the optical system.
B (o) For Diffuse-reflective Sensors, the standard detectable object is a sheet of white
e paper larger than the diameter of the emitted beam.
o \/ Directiqnalangle of
/, “~ the Emitter o Through-beam Sensors

Emitter Receiver

The length of the
diagonal of the
Emitter lens or
Receiver lens

Differential travel
The difference between the operating distance and the reset distance.

Reset distance |
o I Emitter
Operating distance |
1
Emitter o) = Retro-reflectice Sensors
and [
Receiver ’E E ggp:gt,g A
1
! E ) The length of the
o (o] [ diagonal of the
ON OFF Reflector
)
Differential travel Emitter Retroreflector
Response time and Receiver
The delay time from when the light input turns ON/OFF until the control output . .
operates or resets. Diffuse-reflectice Sensors

hI

In general for Photoelectric Sensors, the operating time (Ton) = reset time
(Toff).

Emissi
|on beam 77 2 A bigger piece of

blank paper than
the diameter of

the Emitter beam

Light input | |

|

Emitter White paper
and Receiver

Control output

Operating Reset time
time (Ton) (Toff)
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General Precautions

Detection

Precaution for Safe use

For precautions on individual products, refer to the Safety Precautions in
individual product information.

/\ WARNING

* These products cannot be used in safety devices for presses or other safety
devices used to protect human life.

* These products are designed for use in applications for sensing workpiecs
and workers that do not affect safety.

Precautions for Safe use

* To ensure safety, always observe the following precautions.

Safety Precautions
Be sure to abide by the following precautions for the safe operation of the
Sensor.

Wiring Instruction

Power Supply Voltage
Do not use a voltage that exceeds the operating voltage range. Applying a
voltage that is higher than the operating voltage range, or using an AC power
supply (100 VAC or higher)for a Sensor that requires a DC power supply may
cause explosion or burning.

AN

Brown
/’ Black e
Blue

Load short-circuiting

* Do not short-circuit the load. Explosion or burning may result.

* The load short-circuit protection function operates when the power supply is
connected with the correct polarity and the power is within the rated voltage

range.
Brown
(Load short L *

Blue

AN

Incorrect Wiring

Be sure that the power supply polarity and other wiring is correct. Incorrect
wiring may cause explosion or burning.

DC 3/4-Wire NPN Output Sensors

Settings

Power Reset Time

The Sensor is ready to operate 100 ms after the Sensor is turned ON. If the load
and Sensor are connected to independent power supplies respectively, be sure
to turn ON the Sensor before turning the load ON.

Cable outlets

« Secure the connector cover by hand. Do not use any pliers, other-wise the
connector may be damaged.

* The proper tightening torque range is between 0.3 and 0.4 N « m. Be sure to
tighten the connector securely, otherwise the specified degree of protection
may not be maintained or the connector may be disconnected due to
vibration.

Mounting

Sensor Mounting

Use M3 screws to mount the sensor and tighten each screw to a
maximum torque of 0.5 N e m.

Cables

Part of the cable is coated and may wrinkle when bent.

Observe the following precautions when handling the cable because

it is made of the same polyvinyl chloride (PVC) material as the

cables for standard Sensors.

* Do not subject the cable to mechanical movement in oily environments

The sheath will lose its elasticity and harden over time. The cable
may break as a result and cause faulty operation, or there may be
damage to the sheath that leads to a short circuit.
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Distribution Box

Metal Body
KDM series

Part Number Description

N (ol[e][e][0]

SERIES KDM Metal Distribution Box
0 Number of Sockets Standard* : 8 Sockets
@ Connector Dimension Standard* : M12 8:M8
9 Led Indicator 1:NPN N/O 3:PNPN/O 7 : NPN N/O+N/C 8: PNP N/O+N/C

@ Main Connector

Standard*: M23

* Standard specification is not appeared in part number description

General Specification

Model Output Type KMD 1 KMD3 KMD7 KMD8
Number of Core 4 - Core 5 - Core
Output Configration 1: NPN N/O 3: PNP N/O 7 : NPN N/O+N/C 8: PNP N/O+N/C

Supply Voltage

Max. 125VAC/DC or 24VDC

Power Indicator GREEN LED
Number of Sockets 8
Number of Signals Per Sockets 2
Status(Signal) Indicators YELLOW LED

Supply Current

Max. 4A per contact

Combined Current

Pre-wired cable : Max. 12A, M23 Connector : Max. 10A

Housing Material

Zinc-Nickel plated

Protection Degree

P67

Temperature Range

-20 - 80°C

Resistance

Good resistance against chemicals and oils.
For corrosive media it should be individually specified according to the requirement.

Product Selection

Cable Outlet For Output Main Cable Locking
Model Sensors/Actuators Configration Part Number Outlet Sockets Supply Power
M12 port 4-core 1:NPN N/O KDM 1
M23 Threaded 125VAC/DC
M12 or 24VDC
3:PNP N/O KDM 3
M12 port 5-core 7 : NPN N/O+N/C KDM 7
M23 Threaded 125VAC/DC
M12 or 24VDC
8: PNP N/O+N/C KDM 8
Accessories - Plug Connector
Straight field-attachable connector Angled field-attachable connector Straight pre-wired connector
KDMC1 KDMC2 KDMC3
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I/0 Connector
KQS, KQJ series

Part Number Description

=M (o][e][e][0]

SERIES KQS Kacon I/O connector straight
KQA Kacon I/O connector angled
@ Led Indicator Standard* : No Indicator L : LED Indicator
9 Connector Type 1:Male 2:Female
@ Connector Size 2:M8 3: M2 g
@ Number of Pin/Core 3 3pin/core 4: 4 pin/core 5: Spin/core %‘
=

* Standard specification is not appeared in part number description

Product Selection

Connector Connector Number Ambient Rated Current/
Model Indicator Type Size of Pin Part Number Temperature Voltage
I/O Connector Straight - M8 Standard
andard : 1: Male 2:M8 3:3Pin KQs 123 -25 - 85°C 4A/250V
No Indicator
0 4:4Pin KQS 124
|/O Connector Straight - M8
Standard : . . .
R 2 : Female 2:M8 3:3core KQS 223 -25~85°C 4A/250V
No Indicator
<
k‘\,:,/f
44 core KQS 224
I/O Connector Straight - M12 Standard : 1: Male 3: M2 3:3Pin KQs 133 -25 - 85°C 4A/250V
No Indicator
4:4Pin KQS 134
5:5Pin KQS 135
L : LED Indicator 3:3Pin KQS L133 -25 - 85°C 4A/250V
with transparent case
4:4 Pin KQS L134
5:5Pin KQS L135
/O Connector Straight - M12 Standard : 2:Female  3:MI2 3:3 core KQs 233 -25 - 85°C 4A/250V
No Indicator
44 core KQS 234
. 5:5core KQS 235
L : LED Indicator 3:3core KQS L233 -25 - 85°C 4A/250V
with transparent case
4: 4 core KQS L234
5:5core KQS L235
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I/0 Connector
KQS, KQJ series

Product Selection

Connector Connector Number Ambient Rated Current/
Model Indicator Type Size of Pin Part Number Temperature Voltage
|/O Connector Angled - M8
Standard : 1: Male 2:M8 3:3Pin KQA 123 -25 - 85°C 4A/250V
No Indicator
4.4 Pin KQA 124 4A/60V
|/O Connector Angled - M8
Standard : 2:Female  2:M8 3:3core KQA 223 -25 - 85°C 4A/250V
No Indicator
! 4: 4 core KQA 224 4A/60V
I/O Connector Angled - M12 S
Standard 1: Male 3 M2 3:3Pin KQA 133 -25 - 85°C 4A/250V
No Indicator
4:4 Pin KQA 134
5:5Pin KQA 135
|/O Connector Angled - M12
Standard :
) 2: Female 3. M2 3: 3 core KQA 233 -25~85°C 4A/250V
No Indicator
‘ Q 4 : 4 core KQA 234
5:5core KQA 235
Rev. 2/14
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I(ACON ce
Rotary ENCODER

uoldalag

General Incremental Encoders

Incremental encoder is widely automation field
wherever it need to have control the motion.

KRE series has got wide range of resolution up
to 2500ppr and various size from @28 to @50 for
most of general purpose motion applications.

KACON is strongly recommend to use KRE series
@28 738 @50 When you think about cost and reliable
performance.

KRW/KNM Incremental encoder is developed for
outstanding performance in mechanical shock-
resistance and Waterproof. Also It is workable

at 100N radial roads to fit various industrial
circumstance.

KRW/KNM incremental encoder will extend your
application performance in tough environments

@38 IP69K @50 P65 conditions.

Special purpose Encoders (under developments)

“ .,

@25 ~ @40H Stainless Housing 25bit Multi turn

The effort of innovation is never stop in KACON.
And it will show you the most advanced encoder
models such as 25 bit Multi turn encoders, large
hollow shaft Encoders and Stainless housing
encoders.

If you have any problem with you motion control,
please concern KACON.
KACON will provide you right solution in time
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KACON Rotary Encoder

Part Number Description

I olle|[e][o][e]

SERIES KR (IP54)
KRW (IP65/1P67)

Under KNM (IP69K Waterproof)
Development KNP (High Resolution)
KRS (Stainless)
KRA (Absolute)
KRH (Large Hollow shaft)

@ Shape Shaft @28 @38 @40 @50 @58
Hollow Shaft @38 @40 @50 @58
Semi Hollow @38
Shaft
@ Shaft @4 @5 @6 @8 @10
@12 @13 @14 @15 216
© Resolution 10 ~ 30,000
@O Output Push-Pull (Totempole)

NPN Open Collector
Line Drive (RS422)

@ Power 5-30VDC 10 - 30VDC 5VDC (Line drive output / Absolute)

* Standard specification is not appeared in part number description
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Incremental ENCODER

KR Series

Part Number Description

’

Stainless shaft Waterproof rubber or Reverse Cable outlet
cable locker for cable outlet protection
Short circuit protection

uoldalag

B e](ele][o]-[0]

o Shape 2: @28 Shaft 3: @38 Shaft 5: @50 Shaft
A : @38 Hollow Shaft C : @50 Hollow Shaft

9 Shaft Size @28 Shaft 4:04,5: 35 @50 Shaft 8. 28
@38 Shaft 6: 06 @50 Hollow Shaft ~ 8: @8
@38 Hollow Shaft  8:@8,6: 06

9 Output 1: Push-Pull 2 : NPN Open Collector 3. Line Drive (RS422)

0 Power 1:5~30VDC 2 :5VDC ( Line drive output only )

@ Resolution 228 : 50, 100, 200, 300, 360, 500, 600
938/ @50 :10,20,30,40,50,60,70,80,90 ,100,200 ,300,360 ,400 ,500 ,512 ,600 ,800 ,

1000 ,1024 1200 ,2000 ,2500
Rev. 2/14
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Incremental ENCODER

KR Series

General Specification

Shape

@28 Shaft

@38 Shaft/Hollow Shaft

@50 Shaft/Hollow Shaft

Maximum Operating Speed

6000 rpm

6000 rpm

6000 rpm

Maximum Load Capacity

5N (axial), TON (radial)

25N (axial), 50N (radial)

30N (axial), 60N (radial)

Shock Resistance

30G/1ms

50G/1Ims

50G/1ms

Vibration Resistance

6G 10 - 2000HZ

10G 10 - 2000HZ

10G 10 ~ 2000HZ

Life Time (bearing)

10° revolution

10° revolution

10° revolution

Starting Torque

< 0.01Nm

< 0.01Nm

< 0.01Nm

Body Material

AlL-alloy UNI9002-5

AL-alloy UNI9002-5

AlL-alloy UNI9002-5

Housing Material

AL-alloy UNI9002-5

AL-alloy UNI9002-5

AL-alloy UNI9002-5

Ambient Temperature

-20 ~ 80°C (with no icing)

-20 ~ 80°C (with noicing)

-20 ~ 80°C (with noicing)

Storage Temperrature

-35 ~ 85°C (with noicing)

-35 ~ 85°C (with no icing)

-35 ~ 85°C (with noicing)

Cable Outlet Axial 2m Cable 2m Cable (Radial / Axial) 2m Cable (Radial / Axial)
Weight 100g 135g 1559
Protection Degree IP50 P54 IP54

Characteristics

Output Push-Pull (Totem pole) NPN Open Collector RS422(Line Drive)
Supply Voltage (VDC) 5 - 30VDC 5 - 30VDC 5vVDC

Power Consumption (no load) 125mA 80mA 80mA

Maximum Load Current +*80mMA + 50mA + 50mA

Pulse Frequency Max. 300kHz Max. 300kHz Max. 300kHz

Signal At High Min. Ub-1.5V Min. Ub- 70%* Min. Ub-3.4V

Signal At Low Max. 0.8V Max. 0.4V Max. 0.4V

Rise Timetr Max. Tus Max. us** Max. 200ns

Fall Time Tf Max. lus Max. lus** Max. 200ns

(*) High signal level of NPN Open collector is depends on the pull up resistor. 4.7kQ is recommended resistance.
(**) Fall and Rise time of NPN Open collector is depends on pull up resistor and cable length.
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Detection

Terminal configuration

Push-Pull / NPN Open Collector Output

Signal ov +Ub +A +B +Z Shield

Color White (WH) Brown (BN) Green(GN) Gray (GY) Blue (BU) Sliver

RS422(Line Drive) output

Signal ov +Ub +A -A +B -B +Z -Z Shield

Color White (WH) Brown (BN) Green(GN) Yellow(YE) Gray (GY) Pink(PK) Blue (BU) Red (RD) Sliver

uoldalag

Output Circuit

(1) Push-Pull Output Output Phase (2) NPN Open Collector Output Output Phase
b A phase 7o) A phase
+Ub
4 Sink current H . < H .
> (max.50mA) %>} Phase A precedes 90’ > >3 Phase A precedes 90’
] output s ] s
[a] :-t B phase e ————C ] B phase
a I—I |— a I—I |—
c Source current c & l INFLOW
3 (max.50mA) =] CURRENT
Z phase Z phase
ov aov
(3) Line-driver Output Output Phase
ROTARY ENCODER ,L+5v A phase
A phase
< SIGNAL(TX)
=
= >3 Phase A precedes 90°
2}
R REVERSE(RX) B phase
e SIGNAL
=1 B phase | | |
Z phase
z phase
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Incremental ENCODER
KR Series

Product Selection

Resolution
Model Shape Shaft (P/R) Output Power Part Number
Shaft 5:05 100 1: Push-Pull 1:5-30VDC KR 2511-100
2:028
/ 200 KR 2511-200
L , 300 KR 2511-300
= /\
w ) / 360 KR 2511-360
[T V 500 KR 2511-500
600 KR 2511-600
Shaft 6: 26 100 1: Push-Pull 1:5-30VDC KR 3611-100
3:038
200 KR 3611-200
300 KR 3611-300
360 KR 3611-360
500 KR 3611-500
600 KR 3611-600
1000 KR 3611-1000
1024 KR 3611-1024
Hollow Shaft 6: 6 100 1: Push-Pull 1:5-30VDC KR A611-100
A 238
200 KR A611-200
300 KR A611-300
360 KR A611-360
500 KR AB11-500
= 600 KR AB11-600
- 1000 KR A611-1000
1024 KR A611-1024
Shaft 8:08 100 1: Push-Pull 1:5-30VDC KR 5811-100
5: 950
200 KR 5811-200
300 KR 5811-300
360 KR 5811-360
500 KR 5811-500
600 KR 5811-600
1000 KR 5811-1000
1024 KR 5811-1024
Hollow Shaft 8:08 100 1: Push-Pull 1:5-30VDC KR C811-100
C: 9050
200 KR C811-200
300 KR C811-300
360 KR C811-360
500 KR C811-500
600 KR C811-600
1000 KR C811-1000
1024 KR C811-1024
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Dimension

Detection

(mm)
KR @28 Shaft KR @38 Shaft
2.0 30.0 80 . 33.0
10.0, 7.5
[
S 80 15.0 50
SIS
S e e | E—
° §SI ot Sfg 40 S
wo SIS
R — - g
o| o|oo| @ ‘U' 0
an i )
KR @38 Hollow Shaft KR @50 Shaft
433 15.0 52.0 @40.0+0.05
8. 35.0 149
- g
Q [SIESY Q
ST 8|8l ool g -
~ o| o] oo
o ~Q ®
50,
5.0
16.0 30
3.0
KR @50 Hollow Shaft
@60.0
@55.0
7.3 37.5 @50.0
9 o
| a7 S\
| g
S - — i
ggl H——-x - -°
O) ; '
( B N &
o 335N~
250
314
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Incremental ENCODER

Waterproof Model
KRW Series

Part Number Description

Improved hosing for better shock

'

Stainless shaft Reverse Cable outlet
protection

Short circuit protection

@7

Side pre-wired cabling
design for saving
space & installation effort

Waterproof rubber or
cable locker for cable outlet

Enhanced waterproof
resistance design

( 2 times higher than others )

=R el[e][e][o][e][o]-[a]

SERIES KRW : IP65 KRWP : IP67
0 Shape 4 . @40 Shaft 5: @50 Shaft B : @40 Hollow Shaft C : @50 Hollow Shaft
9 Mounting Type @40 Shaft Standard : @20 Clamping flange wih synchro flange ditch

@40 Hollow Shaft

Standard : Double wing Bracket / P : Single wing Bracket / L : Long single wing bracket

@50 Shaft

Standard : @50.8 Synchro flange /B : @58 Sychro flange / C : @58 Clamping flange

50 Hollow Sahft

Standard : Double wing Bracket (@60mm) / L : Long single wing bracket / D : 63.5 Square flange

@ shaft Size @40 Shaft 6: 06
@40 Hollow Shaft 8:08, 6:06
50 Shaft 8:08, 6:06(00mm), 6L:d6(05mm), 10:210(20mm), 12:@12(20mm)
50 Hollow Sahft 8:08, 6:06, 10:Q10, 12:@12, 14:214, 15:015
9 Output 1: Push-Pull 2 : NPN Open Collector (350 only) 3 : Line Drive (RS422)
@ Power 1:10 ~ 30VDC 2 :5VDC ( Line drive output only )
@ Cable Outlet Standard : 2m Cable 1: M12 5pin 2 : M12 8pin 3:M23 12pin
0 Resolution 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 360, 400, 500, 512, 600, 800,
1000, 1024, 2000, 2048, 2500, 3600, 4000, 4096, 5000
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General Specification

Detection

Shape

@40 Shaft/Hollow Shaft

@50 Shaft/Hollow Shaft

Maximum Operating Speed

6000rpm

IP65
P67

12000 rpm
6000 rpm

Maximum Load Capacity

60N (axial), TOON (radial)

40N (axial), 80N (radial)

Shock Resistance

50G / 1Ims

50G / 1Ims

Vibration Resistance

10G 10 ~ 2000HZ

10G 10 - 2000HZ

Life Time (Bearing)

10° revolution

Starting Torque

< 0.08 Nm

IP65

10° revolution g
]

< 0.01Nm Q

=

< 0.05 Nm =

P67

Body Material

AlL-alloy UNI9002-5

AL-alloy UNI9002-5

Housing Material

Zn-alloy

AL-alloy UNI9002-5

Ambient Temperature

-20 ~ 85°C (with noicing)

-40 -

85°C (with no icing)

Storage Temperature -25 ~100°C (with no icing) -45 ~ 90°C (with no icing)
Weight 10g 4009
Protection Degree IP65 IP65 / IP67

Characteristics

Output Push-Pull (Totem pole) NPN Open Collector RS422(Line Drive)
Supply Voltage (VDC) 10 - 30VDC 10 - 30VDC 5vVDC

Power Consumption (no load) 125mA 80mMA 80mA

Maximum Load Current + 80mA + 50mA + 50mA

Pulse Frequency Max. 300kHz Max. 300kHz Max. 300kHz

Signal At High Min. Ub -1.5V Min. Ub -70%* Min. Ub -3.4V

Signal At Low Max. 0.8V Max. 0.4V Max. 0.4V

Rise Timetr Max. lus Max. Tus** Max. 200ns

Fall Time Tf Max. Tus Max. Tus** Max. 200ns

(*) High signal level of NPN Open collector is depends on the pull up resistor. 4.7kQ is recommended resistance.
(**) Fall and Rise time of NPN Open collector is depends on pull up resistor and cable length.
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Incremental ENCODER

Waterproof Model
KRW Series

Terminal configuration

Push-Pull / NPN Open Collector Output

Signal oV +Ub +A +B +Z Shield
Color White (WH) | Brown (BN) Green(GN) Gray (GY) Blue (BU) Sliver
Pin code(5-pin) 1 2 3 4 5

RS422(Line Drive) output

Signal ov +Ub +A -A +B -B +Z -Z Shield
Color White (WH) | Brown (BN) Green(GN) Yellow(YE) Gray (GY) Pink(PK) Blue (BU) Red (RD) Sliver
Pin code (8-pin) 1 2 3 4 5 6 7 8
Pin code (12-pin) 10 12 5 6 8 1 3 4

Top view of pin plug

Connector type M12 connector 5pin M12 connector 8pin M23 connector 12pin
Pin plug
5
el
1 (é 2

Output Circuit

(1) Push-Pull Output Output Phase (2) NPN Open Collector Output Output Phase

o A phase ’e) A phase
+Ub
2 Sink current H . < H .
> (max.50mA) %> Phase A precedes 90’ > %> Phase A precedes 90’
E output E
4 s s
[a] - B phase o ————O ] B phase
Pl - Pl
[a} [a}
c Source current c r 3 ‘ INFLOW
3 (max.50mA) 5 CURRENT
Z phase Z phase
(3) Line-driver Output Output Phase
ROTARY ENCODER J\+5v A phase
A phase
< SIGNAL(TX)
=
= >3 Phase A precedes 90°
a
P REVERSE(RX) B phase
e SIGNAL
=1 P B phase | | |
Z phase
Z phase
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Product Selection

Detection

Resolution
Shape Mounting Shaft Output Power Cable (P/R) Part Number
4 : @40 Shaft Standard : 6: 06 1: Push-Pull 1:10-30VDC Standard : 100 KRW 4611-100
@20 Clamping 2m Cable
flange 200 KRW 4611-200
300 KRW 4611-300
360 KRW 4611-360
500 KRW 4611-500
512 KRW 4611-512
600 KRW 4611-600
1000 KRW 4611-1000
1024 KRW 4611-1024
B : @40 Hollow Shaft Standard : 8:08 1: Push-Pull 1:10-30VDC Standard : 100 KRW B811-100
Double wing bracket 2m Cable
200 KRW B811-200
300 KRW B811-300
360 KRW B811-360
500 KRW B811-500
512 KRW B811-512
600 KRW B811-600
1000 KRW B811-1000
1024 KRW B811-1024
5: @50 Shaft Standard : 8:08 1: Push-Pull 1:10-30VDC Standard : 100 KRW 5811-100
@50.8 Synchro 2m Cable
flange 200 KRW 5811-200
300 KRW 5811-300
360 KRW 5811-360
500 KRW 5811-500
512 KRW 5811-512
600 KRW 5811-600
1000 KRW 5811-1000
1024 KRW 5811-1024
C : @50 Hollow Shaft Standard : 8:08 1: Push-Pull 1:10-30VDC Standard : 100 KRW C811-100
Double wing bracket 2m Cable
(@60mm) 200 KRW C811-200
300 KRW C811-300
360 KRW C811-360
500 KRW C811-500
512 KRW C811-512
600 KRW C811-600
1000 KRW C811-1000
1024 KRW C811-1024
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Incremental ENCODER
Waterproof Model

KRW Series
Dimension (mm)
KRW @40 Shaft
15.0 430
50 6-M3Depth6
14.0, 3
S ]
SR
sl = A
25
25 |1
KRW @40 Hollow Shaft
Double wing bracket Single wing bracket

1.5

=7

@42
@DH7

<—
@DH7

242

—

Long single wing bracket

@DH7

25
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Detection

Dimension (mm)

KRW @50 Shaft

@50.8 Synchro flange @58 Synchro flange
47.0
336 M

S|
I
s S @
3 oo gtE— -
olg | °®
vl
8 O
3 .58 I o
ol ©°|g 1 [0
®l'g 4.0, Q
= 3.0 =
3.0 g
\
33
30 16
3.0

@58 Clamping flange @63.5 Square flange

52.4
. -
Q >
8 oo «é‘? 8
°l 3 38
25 38 L _
10.2] §
7.5
m
236
37.0 26.1
39.5
KRW @50 Hollow Shaft
Double wing bracket (@360mm) Long single wing bracket
452
0 + I
5 Qiﬂ T T ]
g ——
31.8
&
max @33 'L;
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Metal coupling for Encoders
KP Series

Part Number Description

o)

Model KP : @25 Alluminum metal coupling

@ shaft Size 5 6 8 10

General Specification

Twisting Moment 1.8 N.m
Maximum Speed 8000 rpm
Screw M: M4
Material Al-alloy

Product Selection

Shaft hole size

Model @dl @d2 Part number
KP 5 5 KP55
KP56
KP58
10 KP510
6 6 KP66
KP65
8 KP68
10 KP610
8 5 KP85
6 KP86
10 KP810
10 10 KP1010
5 KP105
KP106
KP108
Dimension (mm)
L D: @25
L:25
L1:3.55
8|8
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Technical Data
KACON Rotary Encoder Series

General

Operating Principle

Encoders are sensors that generate digital signals in response to movement.
Both shaft encoders, which respond to rotation, and linear encoders, which
respond to motion in a line, are available. When used in conjunction with
mechanical conversion devices, such as rack-and-pinions, measuring wheels, or
spindles, shaft encoders can also be used to measure linear movement, speed,
and position.

Encoders are available with a choice of outputs. Incremental encoders generate
a series of pulses as they move. These pulses can be used to measure speed, or
be fed to a counter to keep track of position. Absolute encoders generate multi-
bit digital words that indicate actual position directly.

Encoders can be used in a wide variety of applications. They act as feedback
transducers for motor-speed control, as sensors for measuring, cutting and
positioning, and as input for speed and rate controls. Some examples are listed
below

» Door control devices * Assembly machines

* Robotics * Labeling machines
* Lens grinding machines * x/y indication
* Plotters * Analysis devices
« Testing machines * Drilling machines
« Ultrasonic welding * Mixing machines

» Converting machinery * Medical equipment

Encoders can use either optical or magnetic sensing technology. Optical sensing
provides high resolutions, high operating speeds, and reliable, long life operation
in most industrial environments. Magnetic sensing, often used in such rugged
applications as steel and paper mills, provides good resolution, high operating
speeds, and maximum resistance to dust, moisture, and thermal and mechanical
shock.

Optical Encoders

Optical encoders use a glass disk with a pattern of lines deposited on it, a metal
or plastic disk with slots (in a rotary encoder), or a glass or metal strip (in a
linear encoder). Light from an LED shines through the disk or strip onto one

or more photodetectors, which produce the encoder’s output. An incremental
encoder has one or more of these tracks, while an absolute encoder has as
many tracks as it has output bits.

uoldalag

SIS LSS LS T/ LSS LS LSS
. -~ .

Absolute Disk

Incremental Disk Linear Scale

Magnetic Encoders

Magnetic sensing technology is very resistant to dust, grease, moisture, and
other contaminants common in industrial environments, and to shock and
vibration. There are several types of magnetic sensors.

Variable reluctance sensors detect changes in the magnetic field caused by
the presence or movement of a ferromagnetic object. The simplest variable-
reluctance rotary sensor, often called a magnetic pickup, consists of a coil
wound around a permanent magnet. This generates a voltage pulse when a
gear tooth moves past it. Rugged, reliable, and inexpensive, this sensor is used
mostly to measure speed, as it does not work unless the target is moving past
the sensor face at about 180 inches per second or faster.

Another type of sensor uses a permanent magnet and a Hall effect or
magnetoresistive device to produce a change in either voltage or electrical
resistance in the presence of ferromagnetic material, which can be in the form
of a gear tooth (in a rotary encoder) or a metal band with slots (in a linear
encoder). This type of sensor will work down to zero speed, and is available in
both rotary and linear forms.

Another type of magnetic sensor uses a magnetoresistive device to detect the
presence or absence of magnetized “stripes”, either on the rim of a drum or on

a nonmagnetic strip.
® Magnetic
/ : Field Lines

® Magneto-resistive
Sensors

® Scalein
Cross Section

Inductive Principle
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Technical Data
KACON Rotary Encoder Series

Absolute vs. Incremental Coding

‘\3’ Channel A
)
J Channel B

Up Pulsed
Count

Incremental Coding

Incremental encoders provide a specific number of equally spaced pulses per
revolution (PPR) or per inch or millimeter of linear motion. A single channel
output is used for applications where sensing the direction of movement is not
important. Where direction sensing is required, quadrature output is used, with
two channels 90 electrical degrees out of phase; circuitry determines direction
of movement based on the phase relationship between them. This is useful

for processes that can reverse, or must maintain net position when standing
still or mechanically oscillating. For example, machine vibration while stopped
could cause a unidirectional encoder to produce a stream of pulses that would
be erroneously counted as motion. The controller would not be fooled when
quadrature counting is used.

When more resolution is needed, it's possible for the counter to count the
leading and trailing edges of the pulse train from one channel, which doubles
(x2) the number of pulses counted for one rotation or inch of motion. Counting
both leading and trailing edges of both channels will give 4x resolution.

An incremental encoder’s output indicates motion. To determine position, its
pulses must be accumulated by a counter. The count is subject to loss during
a power interruption or corruption by electrical transients. When starting up,
the equipment must be driven to a reference or home position to initialize the
position counters.

Some incremental encoders also produce another signal known as the “marker,”
“index,” or “Z channel.” This signal, produced once per revolution of a shaft
encoder or at precisely-known points on a linear scale, is often used to locate a
specific position, especially during a homing sequence.

Absolute Coding

An absolute encoder generates digital words that represent the encoder’s actual
position, as well as its speed and direction of motion. If power is lost, its output
will be correct whenever power is restored. It is not necessary to move to a
reference position as with incremental type encoders. Electrical transients can
only produce transient data errors, usually too brief to effect the dynamics of a
control system.

An absolute encoder’s resolution is defined as the number of bits in its output
word. This output can be in straight binary or in gray code, which produces only
a singlebit change at each step to reduce errors.

The difference between incremental and absolute encoders is analogous to
the difference between a stop watch and a clock.

A stop watch measures the incremental time that elapses between its start
and stop, much as an incremental encoder will provide a known number of
pulses relative to an amount of movement. If you knew the actual time when
you started the watch, you can tell what time it is later by adding the elapsed
time value from the stop watch. For position control, adding incremental
pulses to a known starting position will measure the current position.

When an absolute encoder is used, the actual position will constantly be
transmitted, just as a clock will tell you the current time.

Single vs. Multi-Turn

In a single-turn encoder, the output codes are repeated for every revolution of
the encoder’s shaft. There is no data provided to indicate if the encoder had
made one revolution—or 1000 revolutions. With multi-turn absolute encoders,
the output is unique for each shaft position, through every rotation, up to 4096
revolutions.

Resolution and Accuracy

S S I 6 B O

Inaccurately Resolced

S [ I I I I I

Accurately Resolced

Resolution is the number of measuring segments or units in one revolution of an
encoder shaft or one inch or mm of a linear scale. Shaft encoders are available
with resolutions up to 10,000 pulses per revolution (PPR) directly, and 40,000
PPR by edge-Detection of the A and B channels, while linear encoders are
available with resolutions measured in microns. The bottom line is, the selected
encoder must have resolution equal to or better than that required by the
application. But resolution is not the whole story.

Accuracy and resolution are different, and it is possible to have one without the
other. This figure shows a distance X divided into 24 increments or “bits.” If X
represents 360° of shaft rotation, then one revolution has been resolved into 24
parts.

While there are 24 bits of resolution, the 24 parts are not uniform. This
transducer could not be used to measure position, velocity or acceleration with
any accuracy.

On the other hand, in this figure the distance X is

divided into 24 equal parts. Each increment represents exactly 1/24 of a
revolution. This transducer operates with accuracy as well as resolution.
Accuracy, however, can be independent of resolution. A transducer may have
a resolution of only two parts per revolution, yet its accuracy could be +6 arc
seconds.
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System Effects on Accuracy and Repeatability

System Accuracy : An encoder’s performance is typically stated as resolution,
rather than accuracy of measurement. The encoder may be able to resolve
movement into precise bits very accurately, but the accuracy of each bit is
limited by the quality of the machine motion being monitored. For example,

if there are deflections of machine elements under load, or if there is a drive
screw with O.1inch of play, using a 1000 count-per-turn encoder with an

output reading to 0.001 inch will not improve the 0.1 inch tolerance on the
measurement. The encoder only reports position; it cannot improve on the basic
accuracy of the shaft motion from which the position is sensed.

Note : Given a particular machine design, some errors in measuring motion
such as mechanical backlash and errors in leadscrews or gearing systems,
can be electronically compensated by some of the more advanced motion
controllers.

System Repeatability : Repeatability is the tolerance to which the controlled
machine element can be repeatedly positioned to the same point in its travel.
Repeatability is generally less than system resolution, but somewhat better than
system accuracy. 10,000 pulses per turn can be generated from a 2500 cycle,
twochannel encoder. Typically with a Dynapar encoder, this 4x signal will be
accurate to better than 1 count.

Encoder Communications

The output of an incremental encoder is a stream of pulses on one or two
channels, while the output of an absolute encoder is a multi-bit word. This can
be transmitted in either parallel or serial form.

Parallel Output

Parallel output makes all output bits available simultaneously. It may be
provided as straight binary or transformed into gray code. Gray code produces
only a single-bit change at each step, which can reduce errors. The table on
page 6 shows an example of conversion between straight binary and gray code.

Some parallel-output encoders also can accept inputs from the outside—output
latching commands, for example, and direction sense setting. The advantage of
parallel output is that it’s fast : all the data is available in real time, all the time.
Disadvantages include bulky (and expensive) cables and limited cable length.
Most encoders come with cables a meter or two long, but a parallel output using
differential output and Flushcabling can be extended to 100 m using a thicker
cable, at a reduction in speed. Open-collector (sinking or sourcing) outputs can
go roughly a third that far.

Serial Output

The alternative to parallel output is to encode it and send it in serial form. There
are several dedicated serial buses available, as well as standard industrial buses.
Tradeoffs among these include bandwidth, update rate, hardware requirements,
wire count, proprietary vs nonproprietary nature, and availability. The table
below summarizes the major differences.

Detection

Decimal  Gray Code Binary Decimal  Gray Code Binary

[¢] 0000 0000 ] noo 1000

1 0001 0001 9 101 1001

2 oomn 0010 10 m 1010

3 0010 oo n mo on

4 ono 0100 12 1010 100

5 om 0101 13 101 No1 o
6 0101 ono 14 1001 mo g
7 0100 om 15 1000 m gl

Dedicated Serial Interfaces

HIPERFACE' | SS!* Sine/ EnDat BiSS
Cos
No
Open Protocol No (License No Yes
available)
RS-485:
Bus or Bus or
Cable outlet Point-to-Point | Point-to-Point | Point-to-Point . .
K Point-to-Point
Analog :
Point-to-Point

Analqg Signals Yes Yes No No
Required
Transmission Mode | Bidirectional, | Unidirectional, | Bidirectional, | Bidirectional,
(Digital) asynchronous | synchronous | synchronous | synchronous
Digital Data 384kBaud | 15MHz 4 MHz 10 MHz
Transmission Rate
Cable Lenth No No Yes Yes
Compensation
Protocol Length
Adjustable No No Yes Yes
No. of Wires 8 6-8 6to12 6
Hardware e
Compatible 3 0
Alarm/Warning Bit No | Definable | Yes | Definable
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Technical Data
KACON Rotary Encoder Series

SSI' (Synchronous Serial Interface)

Synchronous Serial Interface is an all-digital point- Cable
to-point interface popular in Europe. It provides Length Data Rate
unidirectional communication at speeds up to
1.5 MHz and uses a four-wire cable S0m 400 kHz
(plus two wires for power).

100 m 300 kHz
Some encoders also provide a 1V p-p sin/cos
output for real-time control, since the on-demand 200 m 200 kHz
absolute encoder data can come in too slowly for
many control loops. 400 m 100 kHz

Data rate depends on both resolution and
cable length, as shown.

EnDat’

EnDat (Encoder Data) is a proprietary protocol developed by Heidenhain. Like
SS|, it is synchronous, with clock signals fed to the encoder by the controller.
EnDat can carry more information than SSI, because it provides for internal
memory in the encoder that can be read and written to by the controller.

This data can include encoder diagnostics, identification, and alarm status. In
addition, the controller can set the encoder’s zero reference point, which aids in
equipment setup. As with SSI, EnDat encoders transmit absolute position data
on demand. Depending on version EnDat can include an analog 1V p-p sin/cos
output that electronics in the controller interpolate to derive incremental data
for real-time control. EnDat uses a six- to twelve-conductor cable up to 150 m
long,

Industrial Bus Interfaces
Three general-purpose industrial buses are commonly used with encoders.

DeviceNet™

Based on the Controller Area Network (CAN), this system’s basic trunkline-
dropline topology provides separate twisted-pair wires for both signal and
power distribution, enabling 24 VDC devices to be powered directly from the
bus. End-toend network distance varies with data rate and cable size.

Profibus

This open communication standard developed by the European Community
(European Common Standard EC50170), comes in two variations : FMS, which
is used for upper level cell-to-cell communication, and Profibus DP, which

is optimized for data transfer with local field devices like valves, drives and
encoders. There are specific device profiles defined, including one for encoders.
DP is good for applications that require high speed transmission of fairly large
amounts of information (512 bits of input data and 512 bits of output data over
32 nodes in 1 ms).

Interbus’

Designed by Phoenix Contact in the mid ‘80s, Interbus is the longest-standing
open industrial network. A true token ring topology, Interbus is actually divided
into two buses. The remote bus is an RS-485 transmission medium with length
capabilities up to 13 km. The local or peripheral bus enables Cable outlet of up
to eight devices within a 10 m range.

Bus Network Comparison

HIPERFACE’ DeviceNet Profibus Interbus
HIPERFACE is a proprietary protocol developed by Max Stegmann GmbH. It Topology Linear Linear Closed Loop
uses an eight-wire cable (two for data, two for power and four for 1Vp-p sin/cos) (trunkline/dropline) | (trunkline/dropline)
and has two channels : One carries 1V p-p sin/cos incremental data, while the Multimast
other is a bidirectional RS-485 link. Absolute position data is transmitted via the Communication Master/S| (: L‘nas e/r Master/S|
RS-485 link at power-up, and the system is incremental after that. System aster/>lave roducen aster/>ave
Consumer)
HIPERFACE can access the encoder’s memory area for manufacturer’s data,
: > Of : Polled, Change of
status, alarm information, and so on. In addition, the controller can write to Data Exchange State, Cyclic Polled Polled
certain memory areas, and can set the absolute zero position.
Max. Length 500 m 1200 m (w/ 13 km
repeaters)
BiSS
Max. Nodes 64 126 512
BiSS (Bidirectional Synchronous Serial interface), is an open protocol and is
the newest of the encoder interfaces. It takes a somewhat different path : BiSS Data Packet 0-8 bytes 244 bytes Flexible
sends full absolute position data whenever the controller polls the encoder,
rather than just at startup. It allows easy recovery from momentary data Transmission 125 Kbps @ 500 m 9.6 Kbps
dropouts during operation. Since it is an all-digital system, it eliminates the cost 250 Kbps @ 250 m 500 Kbps
- =INC - Speed to 12 Mbps
of A/D converters needed in drive systems that connect to encoders using 500 Kbps @100 m
some proprietary protocols. It is hardware-compatible with SSI, requiring only Local -
software changes. N
. . ) 3-pair twisted
2-wire twisted pair w/drain
BiSS uses four data lines, one pair carrying data from the encoder and one Transmission with 2-wire bus 2-wire twisted pair
carrying clock data to it, plus two power conductors. Media power cable w/shield .
L Remote :
w/drain wire 5-pair twisted
BiSS can address internal registers in the encoder that can be read by and pw/drain
written to by the master with data about the encoder itself (identification,
device data, resolution, etc.). It can also carry other digital data (temperature,
acceleration, etc.) and transmit it to the master on demand, without interfering
with real-time operation.
BiSS, like HIPERFACE, can be connected either point-to-point or via a bus.
Rev. 2/14
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Applications

Linear/Straight-Line Measuring with Shaft Encoders

Through mechanical means, usually racks and pinions or leadscrews, rotary
encoders can measure straight-line or linear motion. Calibrating the number of
pulses per unit of measure involves selecting the proper transducer and may
include a separate calibration step.

Measuring Length with Leadscrews

The relationship between resolution, lead screw pitch, and PPR is shown below.

. Lead 1
Resolution = =
PPR PPR x Pitch
PPR = Lead _ 1
Resolution Resolution x Pitch

The table below shows some examples. Note that the PPR of an encoder can be
doubled or quadrupled by counting the rising and falling edges of one or both
output channels, so a 1000 PPR encoder with a 4x multiplication will act like a
4000 PPR encoder.

Encoder PPRs and Servo Resolutions for Typical Leadscrew
Applications

Detection

2. To measure 10 inches of travel to 0.01inch resolution : Total count = 1000;
Resolution = 0.01 inch. If the encoder makes one full turn over the total travel,
a 1000 PPR encoder can satisfy this requirement. At full travel, the encoder
and counter will read 9.99, which is within the stated tolerance of 0.01inch.

Measuring Length with Wheels and Rolls

An encoder can also measure linear distance using a measuring wheel or roll.
The table below gives the calibration constant, K, that must be set on the
counter or tach readout in order to give the display resolution desired.

Examples :

Length Application

Measuring Wheel

@

Encoder

TYPE 1

Measuring Roll
g \

Display . .
. T ™ heel T 2M Roll
Encoder PPR and Logic Multiplier Resolution bt easuring Whee ype easuring o
Servo Resolution | 5 i | ead 0.25-in. Lead 0.2-in. Lead 1 Foot ke C K= 0.2618D
(2 pitch) (4 pitch) (5 pitch) 12N GN
0.0001 in. 1250 x 4 625 x 4 500 x 4 _ C _ 31416D
0.00005 in. 2500 x 4 1250 x 4 1000 x 4
K= 10C K= 31416D
0.0005 in. 250 x 4 250 x 2 200 x 2 O Inch - T
N GN
0.00025 in. 500 x 4 250 x 4 200 x 4 _ 100C _ 314.6D
0.01Inch K= Ko
. N GN
0.0002in. 625 x 4 625 % 2 500 x 2
K= M « = 0.079796D
0.001 mm 3175 x 4 (special) 3175 % 2 1270 x 4 1 Meter = N TN
0.002 mm 3175 % 2 3175 x 1 635 % 4 i 1OM 0.797966D
1 Decimeter K= —
N GN
0.01 mm 635 x 2 635 %1 508 x 1
. K= 100M K = 7:97966D
0.005 mm 635 % 4 635 x 2 508 x 2 1 Centimeter = N TN
Examples : o 1000M _ 79.796D
. ) ) - . . . 1 Millimeter K K=_"=7"7°7
1. An incremental encoder is required on a milling machine to provide a digital N GN
readout display. The display must read directly in ten thousandths of an inch.
The travel is regulated by a 10-pitch precision leadscrew, which moves the bed 01 Millimeter K= 10,000M K = 797.966D
1/10th inch for every revolution of the leadscrew. Using the formulas, : N GN
PPR = 1 _ 1 Examples :
Resolution x Pitch 0.0001 x 10 In a Type 2 application we wish to display feet to the nearest 1 foot.
Alternatively, From the table above :
ppr=__ 4 - 01 _4500 _ 02618D
Resolution 0.0001 Ks ————
GN
So the encoder must have 1000 PPR, whichever way we calculate it. If we like, B B B
we could also use a 500 PPR encoder with a 2x logic multiplier. IfG=26 N=1 D=091I5,
K= 0.2618 x 9.15 - 092133
26 x1
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Technical Data
KACON Rotary Encoder Series

Ratio Calibration

In some cases, the desired display is the ratio of two inputs, A and B. This table
shows how to calculate the calibration factor, K, for the A and B inputs to the
counter to give the desired display resolution.

WHERE : G = Gear Ratio (increases rom of encoder in relation to rpm of roll)
N = Encoder pulses per revolution
D = Roll diameter in inches
C = Measuring wheel circumference in inches

Ratio Application

Display
Resolution Typel Type 2
5C 15.708D
.001 Ke — —— K=__—"""7
N GN
50C 157.08D
.0001 Ke———— = K=__—"""°~
N GN
Examples :

Assume that both inputs are Type 2 and you want a 0.001-in. display resolution.

Input A Input B
K= 15.708D K= 15.708D
GN GN
K=1701in K=19.2in
N =12 N =12
G=35 G=28
Then:
15.708 x 17.0 15.708 x 19.2
KA= [ K= —— ——° 7
12x 3.5 12x28
=6.3580 =8.9760

Establishing Reference Position
Reference Pulse

An incremental encoder’s reference pulse (sometimes called a Marker or

Index Pulse) occurs at a precisely-known point in a 360° revolution of a shaft
encoder or along a linear scale. A unique position can be identified by using the
reference- pulse output only, or by logically relating the reference pulse to the A
and B data channels. Thus it is most frequently used in positioning and motion
control applications as an electronic starting point of known position from which
counting or position tracking begins.

In long travel or multiple turns of the encoder, the reference pulse is sometimes
used by the control to initiate an electronic check on the total count received
from the encoder. For example, each time a reference pulse is received by the
control, the total count received from channels A and B should be an even
multiple of the encoder’s pulses per revolution.

Ballscrew Position Table Example

Flexible Coupling

Encoder

Home-Position
Limit Switch
(See Note 1 below)

—

Motion

Overtravel Switch

In motion control encoder applications, a PLC, CNC, or motion controller will
usually command a sequence of moves with each axis of a positioning system
to bring the table to the same starting position before beginning a task. The
following is a typical automatic referencing and backlash compensation
sequence for establishing a home position through the use of an encoder
marker pulse.

1. If the Home Switch is open (indicating a position on the positive side of
home) when the command is received, the axis is accelerated in the negative
direction at the JOG ACCELERATION rate and moved at the FAST JOG
VELOCITY until the Home Switch closes.

Note that a mechanical home-position limit switch is usually not repeatably
accurate enough for this application. The encoder reference or proximity
sensor has much greater repeat accuracy and is therefore a better reference
point to establish a starting point for subsequent measurements. The home
limit switch is used to signal the control that the next marker pulse signal
received is “Home” in multi-turn encoder applications.

2. The axis is stopped at the JOG ACCELERATION rate.

3. The axis is accelerated in the positive direction at the JOG ACCELERATION
rate and moved at the FAST JOG VELOCITY until the Home Switch opens.

4. The axis is accelerated in the negative direction at the JOG ACCELERATION
rate and moved at the SLOW JOG VELOCITY until the Home Switch closes
and an encoder marker pulse is sensed by the control (in that order).

5. The axis is stopped at the JOG ACCELERATION rate.

Transducer Operating Speed

All transducers have inherent mechanical and electronic speed limitations, and
exceeding them may result in incorrect data or premature failure. The maximum
operating speed for a given application will be the maximum electronic
operating speed of the encoder and the electronics to which it is connected, or
the encoder’s maximum mechanical RPM specification, whichever is less.
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Mechanical Installation

Detection

Precaution for Safe use

Encoders are available in (below, | to r) shaft, hub shaft, and hollow shaft
configurations.

—

The method of coupling the encoder to the machine is important because of
possible errors or stresses which can be introduced. Take care not to exceed the
rated shaft loading, both radial and axial.

Common causes of difficulty are end thrust, misalignment, and belt or gear
thrust. Backlash or modulation in the coupling can cause errors in position
indication. The smallest misalignment can result in high radial loads, which

lead to premature bearing failure. To prevent this, use a flexible coupling that
compensates for the misalignment between the shaft of the encoder and the
machine. Generally, the greater the misalignment, the quicker the coupling will
fail. When selecting the coupling determine how long it will last under operating
misalignment, and the effect of this misalignment on shafts and bearings. This
will yield better results than just choosing a coupling solely on the basis of how
much misalignment it will take. A coupling will last indefinitely if there is no
misalignment.

Encoders usually require a precision instrument coupling to prevent errors
caused by backlash and to prevent damage to shaft and bearings. Specifically,
do not use fingered motor couplings with rubber spacers.

Timing Belts
Use Series XL timing belts. Reliable long-life encoder performance is achievable
provided the belt is installed in accordance with the manufacturer’s instructions.

Belt Tension : The belt’s positive grip eliminates the need for high initial tension.
A properly tensioned belt will last longer, cause less wear on
encoder bearings, and operate more quietly.

General Precautions

The Rotary Encoder consists of high-precision components. Dropping the
Encoder may damage it. Exercise sufficient caution when handling the Encoder.
Do not allow water or oil to splash on the Encoder. When connecting with a
chain timing belt and gears, hold the shaft with a bearing and use a coupling to
join to the Encoder.

CHAIN Sprocket ROTARY ENCODER

uoldalag

w Angle deviation

For precautions on individual products, refer to the Safety Precautions in
individual product information.

/\ WARNING

* These products cannot be used in safety devices for presses or other safety
devices used to protect human life.

* These products are designed for use in applications for sensing workpiecs
and workers that do not affect safety.

Precautions for Safe use

» To ensure safety, always observe the following precautions.

1y

When using a coupling, do not exceed the following permitted values.

Make sure that an excessive load is not placed on the shaft when the gears

engage.
Radial @

* Reference
mechanical
specifications

®

Thrust

When inserting the coupling into the shaft, do not tap it with a hammer or apply
any other type of shock.

When attaching or detaching the coupling, do not bend, compress, or pull
excessively on the coupling.

If connecting the cable after securing the Encoder, do not pull on the cable.
Also do not apply shock to the Encoder or shaft.

ROTARY ENCODER

° )
ATTACHMENT PLATE

When extending the cable, check the cable type and response frequency. Wire
resistance and capacitance between wires may amplify residual voltage and
cause waveform distortions.

If the cable is extended, it is recommended to use a line-driver output.
Regardless of the output type, only lengths of 30 m or less.

To avoid inductive noise, keep the cabling as short as possible (particularly
when inputting to an IC).

T— MORE OF 3Kgf
WIRING

When the cable length is extended, the output waveform startup time is
lengthened and it affects the phase difference characteristics of phases A and
B.

Extending the cable length not only changes the startup time, but also
increases the output residual voltage.
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Technical Data
KACON Rotary Encoder Series

Preventing Counting Errors

Spurious pulses due to vibration may cause counting errors if the shaft is
stationary near the rise or fall of the signal.
Using an up/down counter can prevent the counting of error pulses.

Extending the Cable When Using a Line-driver Output

Be sure to use shielded twisted-pair cable when extending the cable for a line-
driver output,

and use an RS-422A Receiver for the receiver side.

The structure of twisted-pair cable is suitable for RS422 transmission. By
twisting the two outputs as shown in the following diagram, electromotive force
occurring in the wires is reciprocally canceled, and the noise element of normal
mode is eliminated.

E E
—_— —
XXX [
O
E E

When using a line-driver output, a power supply of 5 VDC is needed for the
Encoder.
The voltage will drop approximately 1V per 100 m of cable.

Wiring Instruction

The most frequent problems encountered in transmitting an encoder’s signal(s)
to the receiving electronics are signal distortion and electrical noise. Either

can result in gain or loss of encoder counts. Many problems can be avoided
with good wiring and installation practices. The following descriptions and
recommendations are presented as general guidelines and practices for field-
installed equipment.

Protecting Signals from Radiated and Conducted Noise

Take reasonable care when connecting and routing power and signal wiring on
a machine or system. Radiated noise from nearby relays (relay coils should have
surge suppressors), transformers, other electronic drives, etc. may be induced
into the signal lines causing undesired signal pulses. Likewise, the encoder may
induce noise into sensitive equipment lines adjacent to it.

i—{ COUNTER

] ENCODER ¢

Route machine power and signal lines separately. Signal lines should be Flush,
twisted and routed in separate conduits or harnesses spaced at least 12 inches
from power leads. Power leads are defined here as transformer primary and
secondary leads, motor armature leads and any 120 VAC or above control wiring
for relays, fans, thermal protectors, etc.

Maintain continuity of wires and shields from the encoder through to the

controller, avoiding the use of terminals in a junction box. This helps to minimize
radiated and induced noise problems and ground loops.

[] ENCODER $—+ T3 COUNTER
3 i

COUNTER

In addition, operation may be influenced by transients in the encoder power
supply. Typically, encoder power should be regulated to within £5%, and it
should be free of induced transients.

COUNTER

Repaired Signal

Encoder Output

Damaged Signal

Signal distortion can be eliminated by complementary encoder signals (line
drivers), used with differential receivers (line receivers or comparators) at the
instrument end, as shown here.

Grounding requirements, conventions and definitions are contained in the
National Electrical Code. Local codes will usually dictate the particular rules and
regulations that are to be followed concerning system safety grounds.

Signal Distortion

The majority of signal transmission
problems involve electrical noise.
Severity of the problem increases
with transmission distance. Good
shielding practice, as described 0
previously, should be observed.

Rise Time
Typically Less Than 1uSec
Logic 14

Volts

Logic 14
The primary cause of signal o
distortion is cable length, or more S
specifically, cable capacitance.

Typical Signal Distortion

Generally, the receiving electronics

will respond to an input signal that is either logical “O” or logical “1”. The region
between logical O and logical 1is undefined, and the transition through this
region must be very rapid (less than about 1 microsecond). As the leading edge
of the waveform is distorted, the transition time increases. At some point, the
receiver becomes unstable and encoder counts may be gained or lost.

To minimize distortion, low capacitance cable (typically less than 40 picofarads
per foot) should be used. The longer the cable, the greater the potential for
signal distortion. Beyond some cable length, the signal must be “reshaped”
before it can be used reliably.

Squarewave distortion is not usually significant for cable lengths less than about
50 feet (capacitance up to about 1000 picofarads). Encoders supplied with
differential line drivers are recommended for applications with cable length
requirements of hundreds of feet.

Field Signals

Monitoring and
Control Input

Differential

Line ¢——o  Reshaped Output
Receiver

AvYave

Distorted Input
With Complement

Greater assurance of signal integrity is best achieved when an encoder with line
driver outputs is used in conjunction with a line receiver.
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Micro Switch
Z15 Series

Part Number Description

R\

Bl ek

@ Description G : Standard

H : High Sensitive ( Only 060, 08 )

01: Push Plunger

030 : Roller Plunger

063 : Hinge Short Lever

060 : Hinge Long Lever (Only H)
092 : Directional Roller Lever

@ Head Type

010 : Pin Push Plunger

031: Cross Roller Plunger

062 : Hinge Short Lever

08 : Hinge Long Lever (Only H)
07 : Hinge Roller Long Lever

05 : Lever

10 : Short Push Plunger

061 : Hinge Long Lever
09 : Hinge Roller Short Lever
73 : Hinge Roller Long Lever ( Plastic Roller )

03 : Long Push Plunger

052 : Roller Lever

06 : Hinge Long Lever

091 Cross Hinge Roller Short Lever

e 2
General Specification g
Contact Form IN/O +1N/C S
Contact Material Ag alloy
Contact & Contact Distance Z15G : 0.5mm Z15H : 0.25mm
Insulation Resistance 100MQ 500VDC
Contact Resistance Max. 50mQ
Resistance 15A(10) 125VAC 15A 8VDC 0.5A 125VDC
Load 15A(10) 250VAC 15A14VDC 0.25A 250VDC
oa 10A 500VAC 6(2)A 30VDC
Non- . R
Inductive Norminal Open (N/O) Norminal Close (N/C)

Lamp Load 1-5A 125VAC 15A 8VDC 0.5A 125VDC | 3A 125VAC 3A 8VDC 0.5A 125VDC
1.25A 250VAC 1.5A14VDC 0.25A 250VDC| 2.5A 250VAC 3A 14VDC 0.25A 250VDC
0.75A 500VAC 1.5A 30VDC 1.5A 500VAC 3A 30VDC

Coatact 15A 8VDC
R°ta. ac Inductive 15(10)A 125VAC 10A 14VDC
atings Load 15(10)A 250VAC 5(1A 30VDC
6A 500VAC 0.05A 125 VDC
0.03A 250VDC
Inductive Norminal Open (N/O) Norminal Close (N/C)

Motor 2.5A 125VAC 2.5A 8VDC 0.05A125VDC | 5A 125VAC 5A 8VDC 0.05A 125VDC

Load 1.5A 250VAC 2.5A 14VDC 0.03A 250VDC | 3A 250VAC 5A 14vDC 0.03A 250VDC
0.75A 500VAC 2.5(1)A 30vVDC 1.5A 500VAC 5(1)A 30VDC

Norminal Open (N/O) Norminal Close (N/C)
Maximum Inrush Current
15A 30A

*The values in the blanks are ratings of Z15H type switch. The Z15H type switch has AC ratings of 125 V and 250 V.
*The aforementioned values are steady-state current values.
*The inductive load has a power factor of 0.4 or more (AC), and a time constant of 7m/s or less (DC).
*The inrush current is ten times larger than steady-state current in the lamp load, and six times, in the motor load.

Operating Speed 0.0Imm/sec ~ 0.5m/sec

Dielectric Strength 2000VAC 1 Minute

Electrical Min. 500,000
Life Cycle .
Mechanical Min. 20,000,000

Vibration Resistance 10Hz ~ 55Hz Durable amplitude 1.5mm

Shock Malfunctional Max. 30G

Resistance Destruction Max. 100G

Ambient Temperature -25°C ~ +80°C(with no icing)

Ambient Humidity 35% ~ 85% RH

Tightening Torque 1.2N-m (12.24kgf-cm)
= This is the case for the push-button type (The values are for the actuator for the lever type).

In the types other than the push-button type, the mechanical life is 10 million times, and the operating error is 1 ms or less.
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Micro Switch
Z15 Series

Product Selection

Part Number Head Type OF RF PT oT ME MD FD OoP KS
. 250 ~ 3509f N4gf 15.9
Z15G - 01B Push Plunger (245 - 3.43N)  (112N) 0.4 mm 013 mm 0.05 mm + 04 mm Z4G1P0O1B
} . 250 ~ 3509f N4gf 28.2
Z15G - 010B Pin Push Plunger (245 - 3.43N)  (112N) 0.4 mm 0.16 mm 0.05 mm +05 mm Z24G1P0O3B
. 250 ~ 3509f N4gf 21.5
Z15G - 10B  Short Push Plunger (245 - 3.43N)  (112N) 0.4 mm 0.16 mm 0.05 mm +05 mm Z4G1P09B
) 250 ~ 3509f N4gf 21.8
Z15G - 03B Long Push Plunger (245 - 3.43N)  (112N) 0.4mm 55mm 0.05 mm +08mm Z4G1PO5B
R 250 ~ 3509f N4gf 334
Z15G - 030B Roller Plunger (245 - 3.43N)  (112N) 0.4 mm 3.58 mm 0.05 mm +12 mm Z4GIPO7B
R 250 ~ 3509f N4gf 33.4
Z15G - 031B  Cross Roller Plunger (245 - 3.43N)  (112N) 0.4 mm 358 mm 0.05 mm 12 mm
Rev. 2/14
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Detection

Product Selection

Part Number Head Type OF RF PT oT ME MD FD oP KS
) 141 of 149f 17.4
Z15G - 05B Lever (1.38N) (0.14N) 1.6 mm 1.3mm 20.6 mm +0.8mm Z4G1R0O1B
o
o
o
23
=2
=]
) 141 of 149f 28.6
Z15G - 052B Roller Lever (1.38N) (014N) 1.6 mm 1.3mm 3.8 mm +08mm Z4G1IR03B
. . 160 of 289f 19.0
Z15G - 063B Hinge Short Lever A57N) (027N) 2.0 mm 1.0mm 24.8 mm +08 mm Z4G1R0O5B
} . 95 of 189f 19.0
Z15G - 062B Hinge Short Lever (0.95N) (0.18N) 4.2 mm 0.95mm 26.2 mm +0.8mm
) ) 80gf 15.5gf 19.0
Z15G - 061B Hinge Long Lever (0.78N) (015N) 4.8 mm 112 mm  27.2 mm +08 mm

R . 709f 149f 19.0
Z15G - 06B Hinge Long Lever (0.69N) (0.14N) 5.6 mm 127 mm 282 mm +0.8mm Z4G1LO1B
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Micro Switch

Z15 Series

Product Selection

Il -80

Part Number Head Type OF RF PT oT ME MD FD OoP KS
69f
) 0.59f 19.8
Z15H - 060B Hinge Long Lever (58.8 (4.90N) 19.8 mm 10.0 mm 2.0 mm +16 mm
mN)
) . 49f 0.39f 20.0
Z15H - 08B Hinge Long Lever (39.2N) (2.94N) 10.0 mm 6.0 mm 3.0 mm +10 mm Z4G1PO5B
R Hinge Roller Short 1609f 429 30.2
Z15G - 09B Lever A57N) (0.41N) 2.4 mm 0.5mm 325 mm + 04 mm Z4G1LO7B
: Cross Hinge 1709f 429f 31.0
Z156-0918  poler Short Lever 67Ny (04Ny 24mm  OSimm 33.3mMM 4 5.4 mm
R Directional Roller 170 of 429f 41.3
Z15G - 092B Lever A.67N) (0.41N) 24mm 0.51mm 43.6 mm + 0.8 mm
) Hinge Roller Long 100 of 22gf 30.2
Z15G - 07B Lever (0.98N) (0.22N) 4.0mm 102 mm 36.5 mm +08mm Z4G1LO3B
Hinge Roller Long
715G - 073B Lever (1888?\7) (021251;;‘) 40mm 1.6 mm 47.5 mm + Oégfnm
( Plastic Roller ) . ’ -
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Detection

Dimension (mm)
Z15G - 01B Z15G - 010B
(PT) — (P 23.3 5.2
0.4max 0.4max 4.0
23.3 ®2.3 H
2-¢4.2 o par
(OP) '
’ é%P) 9.2 28.2+05 A
. io.; i T oas i 9.2
| & | P S
B N [ 52 =5 23 =5 i 2
3-M4 K. 3-Ma == &
[o]
25.4z0.1 11.9 17.45 25 4401 119 17.45 S
49.2 49.2
Z15G - 10B Z15G - 03B
*T) 9123 (PT)
0.4max ?10.0 0.4max
23.3 Ll w715 9 8.35
SR12 23.3
=N e-pa2 SR12.
(OP) I S| T M12x1 —<
21.5+05 9.2 (oP)
i {i { 2‘12 21.8+0.8 NP %16 134.1
B\ TSR = ‘
_ =]
N34 17.45 16.3 9.2
25.4z0.1 11.9
49.2 ! {i
S 17.45
25.4+0.1 11.9 )
49.2
Z15G - 030B Z15G - 031B
O.(llpr-ln')ax 23.3 B12.8%4.8 4.5 O.(fn:)ax Zj:
r : $12.8x4.8 — — $12.8x4.8
M12x1 LH_\ M12x1
(OP) E
=1 (OP)
33412 I 334512 T )
2-ps2 916 ‘iﬁ 2-pa.2 2 16 155
Pr= ey e N —
16.3 9.2 16.3 9.2
* <f o
&5 : = &5 =3 =
e [N o e’ e =5 o
25,4101 11.9 17.45 25.440.1 11.9 )
49.2 49.2
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Micro Switch

Z15 Series

Dimension (mm)
Z15G - 05B Z15G - 052B
©9.5Xx4
7] ﬁrﬁ.[
2-94.2 2-04.2 1_|]'
) ) w 28.6-0.8 o w
{i [ 2sl.9 i {4 [ 23l.9
ST ‘ = = ‘ =5
\ﬁ/ W\ﬂ =2 \ﬁl GQ\ 3-M4 oo
25.4+0.1 1.9 17.45 25.4+0.1 11.9 17.45
49.2 49.2
Z15G - 063B Z15G - 062B
26.2 R47
/92&2 26.2 =1
t=1 49 .49
f ! g [ T e ‘%’
I (OP) (FP) 20.2 I (OP) 26.2max
20.2 16,9 13.9 19+ 24.8max 9.2 £16.9 13.9 19:08 9.2
i Py i
‘ ‘ 2-g4.2 ‘ = _2-g42
== i)
== \ﬁl = 3-M4 \¥/ = 3-M4 5
25.4+0.1 11.9 17.45 25 4201 119 17.45
49.2 49.2
Z15G - 061B Z15G - 06B
R56 - R63.5
26.2 .
t=1 t=1
4.9 p gL 49
% e i = G
T (P 20.2 I (OP) 2g82max
20.2 169 139 19i”27.2max 9.2 . 1(1.9 13;.9 19:“ & 9.2
| | e
N : Bl 2-04.0 —
‘ B 2-g4.2 %) - g4
= e |2 ol e 5
3-M4 - 17.45
25.4:0.1 1.9 17.45 25.4101 1.9 :
492 ' 49.2
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Detection

Dimension
Z15H - 060B Z15H - 08B
R120 R110
26.2 =1
r3max
L (PT)
] 10max
20.2 f I (OP) —%—
6.9 202 169 139  20:10
9.2
jg@ 2-@4.2
=5 3-M4 =5
25.4x0.1 1.9 17.45 25.4+0.1 19 ==
49.2 49.2 N\ 17.45
Z15G - 09B Z15G - 091B
R26.6 26.2
$9.5x4 R27.1
F —? $9.5x4
(0P) (FP) jP
30.2 32.5max (FP)
20.2 16.9 13‘_9 ol 9.2 (OP) 33.3max
i 20.2 16.9 1;9 31'?“’4 L 9.2
w ‘ -g4.2 1
B\ / 2-0 =
= S-M4 R B 2-04.2 =
25.4101 1.9 17.45 \ﬁl = 3-M4 =)
49.2 - 17.45
25.410 1 11 9 -
49.2
Z15G - 092B Z15G - 07B
(operation direction) R48.5
’ 26.2 $9.5%4
@9.5x4
(FP)
% (OP) 36.5max
30.2+
20.2 159 | 13‘_9 i o ‘ o
43.6max 1 7
; 2-94.2 =
20.2 16.9 13‘_9 9.2 \%/ = 3-M4 = us
I 25.450.1 11.9 ]
| )‘\\ 2-@4.2 — 49.2
\_ﬁ/ 3-M4 ==
25.4z01 11.9 17.45
49.2
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Micro Switch
Z15 Series

Dimension (mm)

Z15G-073B

R2 ©20%4
26.
P)
max
20.2 16.9 !
. 13.9 9.2
i 9.2
| ] 2-94.2
== =5 =)
\ﬁ/ M = 17.45
25.4x0.1 1.9 ]
49.2
Diagram Panel Cut Out
@125 @125
COM : Common Terminal - 50
NO : Norminal Open Terminal [ ’
T_ NC : Norminal Close Terminal
‘ +0.1
COM  NO NC 254 I 130
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Detection

Glossary
Operating characteristics Category Abbr. Term Unit Definition
Force required for OF g, kg Force on the actuator required for the motion
operation g-mm from the free position to the operating position
K Force on the actuator required for the motion
Restoring force RF 9. k9 from the operating limit position to the restoring
Force g-mm L
position
. Force on the actuator required for the motion
Force required for 9, kg : o h
. . TF from the operating position to the operating
entire motion g-mm L L
limit position g
Motion to the PT mm, Distance or angle from the free position of the 8
operating position deg actuator to the operating position g'
Motion after operation oT mm, Distance or angle from thg opgrgtmg pQS|t|on of
deg the actuator to the operating limit position
Motion i i iti
Hysteresis distance MD mm, Distance or angle from thg operalt|lng position of
deg the actuator to the restoring position
gi?rizncg :;‘“TeSW'tCh mm Distance or angle from the free position
Total motion TT de ’ of the actuator to the operating limit
9 position
Free position ep mm, The p95|t|on _of the operatl_ng part when no
deg force is applied from outside
mm The position of the actuator when the external
Operating position oP de ! force is applied to the actuator and the moving
9 contact reverses from the free position
Position The position of the actuator when the
. - mm, external force to the actuator is reduced
Restoring position RP )
deg and the moving contact reverses from
the operating position to the free position
Operating limit mm The position of the actuator when the
perating TTP ’ actuator reaches the actuator stop
position deg e
position
Option (mm)
SAFETY COVER
ZSC2
ZSC1
53.5 53.5
435 25.4 f o8 254

!

!

T

8.0 U A ﬁ 26.0
l@caﬁl 8 IQISCCOAI ‘

8i5 zsC1 e

A-A' SECTION B-B' SECTION S
o
‘ 63.5

©6

.
|

-

-

w0 O
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Micro Switch
Z15 Series

Electrical Caution

@ Electrical conditions
*Check the rating because the contact has different breaking capacities for AC and DC.
*For microvoltage and microcurrent, use the contact for microload.
*Check the inrush current, steady-state current and inrush time.
*Measure the contact resistance at DC 6 V ~ DC 8 V and 1A
(Comply with the voltage drop method for the microcurrent).
*The difference between the steady-state current and inrush current may vary according to the load type. Check the inrush current value.

@ The ratings are based on the following conditions.
sInductive load: power factor 0.4 or more (AC), time constant 7 ms or less (DC)
eLamp load: Inrush current>10x Steady-state current
*Motor load: Inrush current>6x Steady-state current

@ Notes for the circuit
«In the inductive load breaking circuit, the surge and inrush current at the opening/closing of the circuit may cause contact problems.
Therefore, it is desirable to insert a protection circuit as follows.

Varistor

Normally used for DC circuits. Used both for AC and DC circuits. Used only for DC circuits. Used both for AC and DC circuits.
A resistor of several ohnms is required.  R:10 Q Select a diode with sufficient margin Select a varistor that is 1.5 times
When used for AC circuit, the load C:01~0.2uF to the inverse withstand voltage. higher than the power supply
must be small. voltage.
R:10 2 - 100 Q
C:0.05~01uF

(X)

*Do not connect different polarities and types of power to one switch contact.
*Do not apply the voltage between contacts (This causes the mixed contact and contact weld) o— 1

200V

100V

CLLLA AT AL AT
@ Application to the electronic circuits (low voltage and current)

1.The micro switch generates bouncing and chattering between contacts when it is switched on/off.
This causes troubles, including noises and wrong pulses, to the electronic circuits or acoustic devices.

2When bouncing and chattering cause problems, studies are required to provide an absorption circuit in addition to the CR circuit.

3.In the areas that require high contact reliability, the Ag contacts, which have been widely used, are hardly used.
Au contacts have high performances for microvoltage and microcurrent.

Mechanical Caution

@ Mechanical conditions
*Select the actuator according to the operating method.
*Do not apply excessive force to the actuator.
*Check the switching speed and frequency.
1) If the switching speed is too slow and unstable, poor contact or contact weld may occur.
2) If the switching speed is too high, switching may not be completed.

@ Precautions

*The operating method, cam or dog type, frequency, motion after switching significantly influence the
prodvvuct life and accuracy. Use the cams or dogs that have general shapes.

*Do not allow the load to one side of the switch actuator, and prevent the partial wear.

*Adjust the actuator so that it does not pass beyond OT. -
The proper operating stroke is 70% ~ 100 % of the standard OT.

«If OT passes beyond the limit, it may cause failure.

*Use the switch considering the characteristics of the actuator.

In the case of the roller arm lever, do not apply force in the arrowed direction in the figure. =
*Avoid the modification of the operating position by processing the actuator. [ =
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Detection

Mounting Caution

@ Environment
«If the switch is not waterproof and sealed, do not use the product in the environment where oil or water scatters or bursts.

Use the protective cover to avoid direct exposure to the liquid. A limit switch is more proper for this case than the standard switch.
«Contact us when using the limit switch outside or with special cutting oil so that the deterioration of the switch material is expected.
*Place the switch on the place where it is not directly exposed to the processing waste or dusts.

Protect the actuator and switch body from the cutting waste or foreign matters.

*Do not use the switch in the temperature and air conditions other than specified.

The allowable ambient temperature varies according to the product type (Check the product specifications).

In the case of abrupt thermal change, the heat impact deforms the switch and causes failure.

*When mounting the switch in the place where operating errors or accidents may happen in the normal operator or

equipment conditions, additional measures are required.

@ The panel mounting type
*Use M4 screws for fixing. Mount the product firmly using flat or spring washers.
The proper tightening torque is 12 ~ 15 kgf-cm (1.18 ~ 1.47 N-m).
*The proper tightening torque for the hexagonal nut of the actuator is 50 kgf-cm (4.9 N-m).
*When mounting the panel mounting pushbutton type on the side using screws, remove the hexagonal nuts from the actuator part.
*For the connection with lead terminals, use crimp terminals at a tightening torque of 8 ~ 12 kgf-cm
(0.78 ~ 118 N'm). (Recommended wire spec.: VCT 1.25 mm?2 twowire, three-wire)

@ The drip-proof type
*Do not soak the product in oil because this product is not completely oil-tight.
*Avoid using this product in the condition where temperature abruptly changes.

20

= Specifications and materials can change without prior notice.
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Micro Switch

V Series

(€ M\

Part Number Description

o MO

0 Description No mark : Standard V : Special ( Only 01)
9 Head Type O1: Push Plunger 06 : Lever 070 : Round Lever 060 : Long Lever
07 : Roller Long Lever 08: Short Lever 09 : Roller Short Lever
-[0]
@ Button Size 10 : @10 13: 013 18: 218
9 Button Color R : Red G : Green Y : Yellow K': Black
General Specification
Contact Form IN/O +1IN/C
Contact Material Ag alloy
Contact & Contact Distance 0.5mm
Insulation Resistance 100MQ 500VDC
Contact Resistance 50mQ
Norminal Open Norminal Close
15A 125VAC 10A 8VDC 15A 125VAC 15A 8VDC
10A 250VAC 5A 14VDC 15A 250VAC 15A14VDC
Resistive Load 2A 30VDC 10A 30VDC
0.5A 125VDC 0.6A 125VDC
0.25A 250VDC 0.3A 250VDC
Non-Inductive
1.5A125VAC 1.5A 8VDC 3A 125VAC 4A 8VDC
1.0A 250VAC 1.5A14vDC 2A 250VAC 4A 14VDC
Lamp Load 1.0A 30VDC 4A 30VDC
0.1A125VDC 0.1A125VDC
0.05A 250VDC 0.05A 250VDC
Contact Ratings
10A 125VAC 8A 8VDC 10A 125VAC 10A 8VDC
6A 250VAC 4A 14VDC 10A 250VAC 10A 14VDC
Inductive Load 1.5A 30VDC 6A 30VDC
0.05A 125VDC 0.6A 125VDC
0.03A 250VDC 0.3A 250VDC
Inductive
2A125VAC 2.5A 8VDC 4A 125VAC 6A 8VDC
1A 250VAC 2.5A 14VDC 3A 250VAC 6A 14VDC
Motor Load 1.5A 30VDC 4A 30VDC
0.05A 125VDC 01A125VDC
0.04A 250VDC 0.05A 250VDC
. Norminal Open Norminal Close
Minimum Inrush Current
15A 30A

*The aforementioned

values are steady-state current values.

*The inductive load has a power factor of 0.4 or more (AC), and a time constant of 7 m/s or less (DC).

*The inrush current is

Operating Speed

ten times larger than steady-state current in the lamp load, and six times, in the motor load.

0.Jmm/sec ~ 0.5m/sec

Dielectric Strength

1,500VAC 1 Minute

Electrical Min. 100,000
Life Cycle -
Mechanical Min. 1,000,000
Vibration Resistance 10 ~ 55Hz(durable amplitude 1.5mm)
Shock Resistance 30G
Ambient Temperature -25°C ~ +80°C (with noicing)Z

Ambient Humidity

35% ~ 80% RH

= The material and the specification of the product can be changed without notice for better quality.
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Detection

Product Selection

Contact Contact &
Color Part Number Contact PT MD oT oP
Form A
Distance
17mm 04mm 08mm 14.7
Black VISF - 01¢ IN/O +IN/C 05mm Maximum Maximum Mininnum +0.6 mm
O
o
®
2L
=2
3
32mm 12mm 12mm 15.3
Black VISF - 06C IN/O +1N/C 05mm Maximum Maximum Minimum +1.2 mm
32mm 12mm 12mm 15.5
Black VISF - 070C N/ +IN/C 05 mm Maximum Maximum Minimum +12mm
75mm 22mm 22mm 15.3
Black VISF - 060C IN/O +IN/C 05mm Maximum Maximum Minimum +2.6 mm
32mm 12mm 12mm 20.7
Black VISF - 07C IN/O +1N/C 0.5 mm Maximum Maximum Minimum +1.2 mm
16 mm O05mm 08mm 15.3
Black VISF - 08C N/ +IN/C 05 mm Maximum Maximum Mininnum +0.8 mm
16mm 05mm 08 mm 20.7
Black VISF - 09C IN/O +1N/C 05mm Maximum Maximum Minimum +0.8 mm
16mm 04mm 08mm 4.7
Black VVISF - 01C IN/O +IN/C 0.5 mm Maximum Maximum Minimum +0.6 mm
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Micro Switch

V Series

Product Selection

Button Contact Contact &
Part Number Contact PT MD oT oP
Color Form Distance
Red VAP -10R IN/O +IN/C 0.5 mm 16 mm 04 mm 08mm 4.7
Green VAP - 10G Maximum Maximum Minimum +0.6 mm
Red VAP - 13R
Green VAP -13G
S 16mm 04 mm 08mm 4.7
N -
e Yellow VAP -13Y IN/O +1N/C 0.5mm Maximum Maximum Minimum +0.6 mm
- Blue VAP -13B
“ Black VAP - 13K
¢ = Red VAP - 18R
Green VAP -18G
16mm 04 mm 08mm 4.7
Yellow VAP -18Y IN/O +1N/C 0.5mm Maximum Maximum Minimum +0.6 mm
A Blue VAP -18B
« Black VAP - 18K
Dimension (mm)
VI5F - 01C V15F - 06C
2.2 23.1 13, 2max
3.9 36.8
| 5
13 = l H
ol R
— I ™
o b~ o= e bt e 2 e i 7_
= O__Eﬁ: d:P h
i o8 = &= |
4 s ¥
10.3 =
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Detection

Dimension (mm)
V15F-070C V15F-060C
7.5max
59.5
5,
-
= D |
= e —1 Fma
= | ] SN == Y
- e g
=
=}
V15F-07C V15F-08C
3. 2max 1.6max
oo a2 — 2.1
{ 49 .
IEC: 0y P
41 e 2 ]I
( 8 T
~ « ¥ ¥ L ]
= { ] W = o B
& E =
EZ h - [ o i =] h
_ I < 7
E = u Il | Eg
V15F-09C VVI5F-01C
s 2.6 49 tos
:Té*\ ,_ SRR
- A |
L OF
~
S RN I ]
; ==
1 [ Il
J
VAP-10 VAP-13
©10.0 913.0,
| ] l
M12x1.0° I ;‘ M12x1.0" | ;l
916.0 i & 916.0 I &
Hexagon Nut 14 Hexagon Nut 14
[_‘QE ) g —'E":——— [__ﬁ% = ; -E-—=
73 2 ol = 7\ 2 ] |
#41 IS 1=
—_ —J — T
22.2 22.2
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Micro Switch

V Series
Dimension (mm)
VAP-18
924.0
918.0 o
l IS
T
T o)
1 © 1
|
a
Hexagon Nut 14 | <] f’
g © =
M12x1.0 [_J F & ]
jmm— L | —
222
Glossary
Operating characteristics Category Abbr. Term Unit Definition
Force required for oF g, kg Force on the actuator required for the motion from the
operation g-mm  free position to the operating position
Force Restoring force RE g, kg Force on thg gctuatpr required for thg motloAn‘from the
g-mm  operating limit position to the restoring position
U - Force required for TE g, kg Force on the actuator required for the motion from the
o [ = entire motion g-mm operating position to the operating limit position
T
i or Motion to the operating PT mm, Distance or angle from the free position of the actuator
1 i - 1 position deg to the operating position
; b mm Distance or angle from the operating position of the
i s Motion after operation oT ’ 9 1 the op ng p
e deg actuator to the operating limit position
= Motion - mm, Distance or angle from the operating position of the
— S Hysteresis distance MD ) "
E— deg actuator to the restoring position
) mm Distance or angle from the free position
Cemetr of :‘? switch Total motion T de of the actuator to the operating limit
mounting hole 9 position
Free position Fp mm, The .pOSItIOn of the operating part when no force is
deg applied from outside
mm The position of the actuator when the external force
Operating position oP deg’ is applied to the actuator and the moving contact
reverses from the free position
Position The position of the actuator when the
. - mm, external force to the actuator is reduced
Restoring position RP .
deg and the moving contact reverses from
the operating position to the free position
Overating limit mm The position of the actuator when the
perating TTP ! actuator reaches the actuator stop
position deg e
position
Terminal
RZ 12 s = Quick Connect Tab #187 / Soldering t=0.5
EIEE
et
. 32
6.35
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Limit Switch
ZXL Series

Part Number Description

X - o][e]

@ Head Type

301 : Push Plunger

302 : Roller Plunger

303 : Ball Plunger

702 : Roller Lever

703 : Adjustable Roller Lever

713 : Adjustable Roller Short Lever
704 : Adjustable Rod Lever

705 : @50 Roller Lever -Aluminum
725 : @50 Roller Lever - Rubber

706 : @50 Adjustable Roller Lever - Aluminum

726 : @50 Adjustable Roller Lever - Rubber
717 : Yoke Roller Lever

727 : Yoke Roller Lever

737 : Yoke Roller Lever

747 : Yoke Roller Lever

901: Spring Rod

902 : Spring Wire

O
(]
-
(]
(2]
=
o
=1

@ Indicator Lamp

No mark : Standard (No Indicator)

D:LED Lamp (12 ~ 24VDC / AC)

A : Neon Lamp (100 ~ 240VAC)

General Specification

Contact Form

IN/O +1N/C

Contact Material

Ag alloy / 24K gold plated

Rated Current

12A 250VAC resistance load

Insulation Resistance

Min. 100MQ 500VDC Insulation resistance

Contact Resistance

Max. 15mQ

Dielectric Strength

2,200VAC-50/60Hz 1 Minute

Mechanical Min. 10,000,000

Life Cycle
Electrical Min. 1,000,000

Operation Speed Tmm ~ Tm/sec

Vibration Resistance 10 ~ 55Hz Dual wave length 1.5mm
Malfunction 1,000m/s2 Max. approx. 100G

Shock Resistance
Destruction

300m/s2 Max. approx. 30G

Degree Of Protection

P67

Ambient Temperature

-10 ~ +80°C-(with no icing)

Ambient Humidity

Max. 95%RH

Housing Material

Aluminum die-casting

Weight

Approx. 270g
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Limit Switch
ZXL Series

Performance And Specification

Non-Inductive Inductive
Rated Voltage Resistance Load Lamp Load Motor Load Inductive Load
125VAC 16A 5A 8A 16A
250VAC 12A 3A 5A 12A
500VAC 10A 2.5A 2.5A 10A
30VDC 8A 6A 6A 8A
125VDC 1A 0.3A 0.3A 1A
250VDC 0.5A 0.2A 0.2A 0.5A
Contact Block
ZXL-101 ZXL-102 ZXL-103
24K gold plated Contact 12 ~ 24VAC/DC LED Lamp 100 240VAC NEON Lamp
LIMITSWITCH IKACON
vo o [l 1;:1
| ZXL-702A 12A 250VAC
Internal Circuit Drawing
4(NO) 3(NO) (
- 3(NO
(NO)4 )
(NC)1 2(NC)
1(NC) 2(NC)
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Product Selection

Detection

Indicator Lamp Part Number Head Type OF RF PT oT MD TT oP TTP
,j Ak Standard ZXL - 301
o 2,720gf  910gf 34 995
s ;”% LED Lamp ZXL - 301D Push Plunger (2667N) (8.92N) 1.7mm  6.4mm 1Imm - J_;non? mm
‘f\if’ ;/é Neon Lamp ZXL - 301A
S
Standard ZXL - 302
44
. 2,720gf  910gf . 39.5
LED Lamp ZXL - 302D Roller Plunger (2667N) (8.92N) 1.7mm  56mm 1mm imOmS mm
Neon Lamp ZXL - 302A
Standard ZXL - 303
2,720gf  910gf 44.5 41
LED Lamp ZXL - 303D Ball Plunger (2667N) (8.92N) 1.7mm 4mm Tmm - J_;nonfs mm
Neon Lamp ZXL - 303A
Standard ZXL - 702
} 1,3609f  227of 1545° o o o
LED Lamp ZXL - 702D Roller Lever (B34N) (2.23N) mm 80 12 100
Neon Lamp ZXL - 702A
Standard ZXL - 703
R Adjustable Roller 1,360gf  227gf 15+5° o o o
LED Lamp ZXL - 703D Lever (B34N) (2.23N) mm 80 12 100
Neon Lamp ZXL - 703A
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Limit Switch
ZXL Series

Product Selection

Indicator Lamp Part Number Head Type OF RF PT oT MD TT OoP TTP
Standard ZXL - 713
R Adjustable Roller 1,360gf 2279f 15+5° o o o
LED Lamp ZXL - 713D Short Lever (B.34N) (2.23N) mm 80 12 100
Neon Lamp ZXL - 713A
Standard ZXL - 704
R Adjustable Rod 1429f 289f 15+5° o o o
LED Lamp ZXL - 704D Lever (B34N) (0.27N) mm 80 12 100
Neon Lamp ZXL - 704A
Standard ZXL - 705
R @50 Roller Lever - 1,360gf  2279f 15£5° o o o
LED Lamp ZXL - 705D Alurninum (B34N) (2.23N) mm 80 12 100
Neon Lamp ZXL - 705A
Standard ZXL - 725
R @50 Roller Lever - 1,360gf  2279f 15+5° o o o
LED Lamp ZXL - 725D Rubber (B34N) (2.23N) mm 80 12 100
Neon Lamp ZXL - 725A
Standard ZXL - 706
@50 Adjustable
) 1,360gf  2279f 15+5° o o o
LED Lamp ZXL - 706D Roller . (B34N) (2.23N) mm 80 12 100
Lever - Aluminum
Neon Lamp ZXL - 706A
Standard ZXL - 726
@50 Adjustable o
LED Lamp ZXL - 726D Roller géggﬁ; (52273?\5) ]ifri 80° 12° 100°
Lever - Rubber ) ’
Neon Lamp ZXL - 726A
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Product Selection

Detection

Indicator Lamp Part Number Head Type OF RF PT oT MD TT oP TTP

Standard ZXL - 717

LED Lamp ZXL - 717D York Roller Lever 1(,121080Ng)f 50+5°  50%5° 35°

Neon Lamp ZXL - 717A
o
w
o
23
=2
=]

Standard ZXL - 727

LED Lamp ZXL - 727D York Roller Lever 1(,121080Ng)f 50+5°  50#5° 35°

Neon Lamp ZXL - 727A

Standard ZXL - 737M

LED Lamp ZXL - 737MD York Roller Lever ](‘121080,\‘9; 50+5°  50%5° 35°

Neon Lamp ZXL - 737MA

Standard ZXL - 747

LED Lamp ZXL - 747D York Roller Lever ](‘121080Ng)f 50+5°  50%5° 35°

Neon Lamp ZXL - 747A

Standard ZXL - 901

. 150gf 20+10
LED Lamp ZXL - 901D Spring Rod A.47N) mm
% Neon Lamp ZXL - 901A
7
Standard ZXL - 902
) . . 150gf 20410
LED Lamp ZXL - 902D Spring Wire A.47N) mm
Neon Lamp ZXL - 902A
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Limit Switch
ZXL Series

Dimension (mm)
Push Plunger Roller Plunger
ZXL - 301 ZXL - 302
13.1 131
129 | 9’/17-0>< 5.0 Stainless Steel Melting Roller 239

PT _990_

n=

v LI
y=

R1 Stainless Steel

4-M3.5

&S
452 +g2
58.7 +0.2 IMAXI3 68.7 -
@ 3 i
Al

4-5.2%52

pid
|

3-M4

5°. | = * ) : )
i (15.1) 21.6 4-M6 X Min15 ™ 21'6 4-M6 X Min15
+0.2 +1.2 +12
(4.9) 302 | 292 (4.9) - 292
4007 35.0 350 _
Max 42 Max42
Ball Plunger Roller Lever
ZXL - 303 ZXL - 702
Max 60
13.1 53+15
155 ¢12.7 Stainless Steel 129 5s
PT ' - ’~/ T Stainless Steel Meting Roller 40%15
$17.5X7.0 13.1
e
T T . 2da
op 4-M3.5 § v M35 YHE T ez
l 19.9 R38.0
M5.0 —
t f
Y {PN= 25.4
465.2+92 14.7 \ =1 | | |
(125.0) I ==
o 4-95.2%§2 ‘
58.7+0.2 68.7
3-M4 (X13) 58.7+02 68.7
3-M4x13.0
& & & % 1
5.0 | = N 507 N AN
i (15.1) 216 4-M6 X Min15 t (5.1 216 4-M6 X Min15
02 +12 307" 207"
(4.9) - 302 292 (4.9)~] - 22
40407 35.0 ~A0xor 0
Max 42 Max42
53.2 408
Adjustable Roller Lever Adjustable Rod Lever
ZXL - 703, 713 ZXL - 704
Max 67 ZXL-713 90 - Maxs5
$17.5X7.0 Stainless Steel Mefing Roller | . 6015 $17.5X7.0 46215
415415 : 41.5%15
23 #3202 (X160) RS
25.4 .
4-M3.5 127 25.0-38.0 25.0-140.0 J Stainless Steel 254
[ Adiustable Adjustable 4M3.5 LZ_Z
M5.0X 12 (e [ M8(x12) ‘ ‘
e B 25.4 %06 M5X12 f
4-95.2*32 > ) = 254
14.7 452792 = [}
o R I 1 | I A A 1 ) T | N
68.7
amaxiao | I 58.7+02 68.7
- 3-M4x13.0
2
=—377%|4-M6 X Min15 50
29.2 4-M6 X Min15
(4.9)~--—302 )
40+0.7 ‘—>Max:;2
65.208 Max42
. Rev. 2/14
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Detection

Dimension (mm)
@50Roller Lever - Aluminum @D50Roller Lever - Rubber
ZXL - 705 ZXL - 725
Max 60 MAX 63
53 £1.5 250.0%83 55.0+1.5
.0 % 8..
M55 Rubber 415515
Aluminum Roller 40415 40.0£15
©50.0X6.0 J]_ 131
Pl 254
~ hy 25,4 _ <—>‘il
4-M3.5 ‘l 27| / 127
o /~4-M35 I
M5.0 } /iy% T 5
25.4 'S ;T &
* A~ i 5
(125) & T epth: e Q
o ‘ 8\ | g
o 53.0+1.5 3
68.7 b 5
3-M4Xx13.0 ; ©
“ -3-M4
|
X ! » o] ) Er=s
T (15.1) ‘ 21.6 4-M6 X Min15 T ‘ 21.6 4-MB
~xo2 17 sy (Depth:Min} 5
(4.9) +{-H--302 29.2 (4.9)][30.2£02 29.241.2
1007 350 400207
Max42 350
53.2 +08 MAX42.0
@50Adjustable Roller Lever - Rubber @50Adjustable Roller Lever - Rubber
ZXL - 706 ZXL - 726
MAX 67 MAX70
2500%6.0
Aluminum Roller 415415 41.5%1.5
250.0x8.3 254
254 Rubber —
13| 134
27| 12]
45.0~800 4-M35 ~
Adjustable 450-800 —4-M35 |
< L
~ l |
s i p—
4-g5.0% =
Depth13 | 4-95.27 r
o o Depth:13 N
z +-06.0 3 z 260 2
g e \ e 3-M4 ‘
@ L( : : = 50 | ;1? 4-M6
LD 216 | “-4-MB - Depth:Mi
48] ‘mm. : Dept15 49| o (DeptiMin1s)
400407 29.2£1.2 40.0£0.7 —
350 35.0
MAX42.0 MAX42.0
York Roller Lever Spring Wire
ZXL - 717,727,737, 747 ZXL - 901, 902
Max 62.5 Operable as any direction other than 365wl
the directions of the arrows -
56.4%35 PT|I 96 -— #1.2
42.8%35 T 7 T N
~|<3__1> The upevagnn range of the moving parts £ P Piano line Coil
[ iswitin 130 e tota length. ; 1l
/' | 20917.5X70 25.4 f 1 1070
Stainless Steel Melting Roller J'HTT}I ‘—’12‘7 (107.0) 1 {131 E
90 +3° I} i 1sma
As 140225 ) T
4-M3.5 & t 200
I I‘ﬂ- 341,1
B [TH 32.7+08
14.7 M5.0( X16.0). l |ru LHJ I
(125.0) 7} | LA E— - =
4-95.2192
° { 4-95.2+92
58.7+0.2 68.7 68.7
3M4X13.0 58.7x02 3-M4X13.0
W | &
5.0 .
. !
! 51 21 e 26
ol 207 4-M6 X Min15 B ~53|  4-M6XMint5
(4.9)—~ — LRz . 202
40 *07 350 (4.9) - 350
~— 40+0.7 — )
~Maxdz Maxa2
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Limit Switch
ZXL Series

The York Roller Lever

ZXL-717 ZXL-727

ZXL-737

ZXL-747

__

=

__

The Operation Of The Built - In Switch In A Accordance With The Movement Of The York

NC current application NO current application

NO current application

~

Basic Accessories

/7

=7

PG 13.5A

Rubber Packing

24.0 Unit : mm +0.1

®5.0~10.0

Nut Washer

[M5X40mm]

Basic Accessories

Spring Washer

$10.5

Spring Washer

[M6X14mm]

Item
Indicator Lamp

Rated Voltage

Rated Current

Order code

Neon lamp

100 ~ 240VAC

0.6 ~ 2mA

ACLoad:ZXL-OA

LED lamp

12 - 24VAC/DC

Approx. ImA

DC Load: ZXL-0OD

@ There are two types of lamps: Neon and LED lamps.

@ The circuit check and fault detection are easy because the switch operation status is easily checked outside.

@ The user can change the mode of operation status indication by changing the lamp holder mounting

direction by 180°(up or down) inside the indicator lamp cover.

@ Additional wiring is not required for the lamp terminals because the spring attached to the indicator lamp

cover comes in contact with the terminal screw of the built-in switch.

Il -100 Industrial Controls Catalog

www.kacon.co.kr

Rev. 2/14
Data subject may change without notice.

Acon



Operation Indicator Lamp Direction Shift

Detection

Neon & LED

LIMITSWITCH  pgay S Lamp holder

ON in operation

ON in non-operation

<

LIMITSWITCH  pagy UMITSWITCH Nacom
Operation 27000 1Pe7 No-& p e LED uwp W e
" IPg7. Pg7
Indicate i 8 ‘Snvuc Zrozn o, il FT00 0
B N 5 e INC & s
e : bk e B LED down
X LY A Ao, L
T ? SNTROLS o, 1y el e
& 1 N Oy
4

@® The LED type does not require the change of polarity because it has a built-in rectifier.

@ The indicator lamp cover is formed by coating transparent resin on the Al die casting
material, and can be used in the place with cutting oil. In addition, the operation status
(ON in operation or non-operation) can be checked outside.

@ This is ideal for the places where checking the passage of
products is difficult on the conveyor line.

@ The factory setting is “ON in operation”.

@ For the use with ON in non-operation, shift the LED
downward as in the figure.

O
[0}
-
@
Q
=
]
3

Indication Lamp Wiring And Circuit Diagram

Internal Wiring Diagram Internal Circuit Drawing

L
A
v

Lamp Holder

Neon Lamp LED Lamp

Neon Lamp

Contact Spring Contact Spring

Resistance

= Resitane 8- Regulating Diode

T
— dL% Lamp Holder = Rssae
Power
-ﬂ.ight Emitting Diode
Lights on when in non-operation Lights on when in operation
[ Lamp ON when NC ON ]

[ Lamp ON when NO ON ]

Mounting Pressurized Terminal In Use

4-65.2"32 (Front Atchent)

4-M86 Bolt
Rear Attachment

"N 4-06.2 *32 (Rea Atactment)

58.7+0.2

302%0.2

together with the product.

How To Change The Attached Direction Of The Head Part Short Bar, Available On Separate Orders

2-¢41

t=0.8 Electric Copper Board

57
19
246 —T

119

i
o

N
)

45

82

74

b I

$

The head position can be changed
in four directions by loosening four
bolts.

The arrowed internal parts must
rotate in the same direction as the

If the shorting terminal is used as in the figure, the switch can be
head part rotation.

the single pole double throw type.
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Limit Switch
ZXM Series

Part Number Description

(©)

q3

EZH oo

@ Head Type

301: Push Plunger

302 : Roller Plunger

312 : Cross Roller Plunger
702 : Roller Lever

703 : Adjustable Roller Lever
704 : Adjustable Rod Lever

726 : @50 Adjustable Roller Lever - Rubber
901: Spring Rod

902 : Spring Wire

903 : Spring Rod - Plastic Tip

923 : Spring Rod - Metal Tip

@ Indicator Lamp

No mark : Standard (No Indicatior)

D : LED Lamp (12 ~ 24VDC/AC) A :Neon Lamp (80 ~ 240VAC)

General Specification

Contact Form

1N/O + IN/C

Contact Material

Ag alloy/24K Au Plate

Rated Current

6A 250VAC - Resistance load

Insulation Resistance

Min. 100MQ 500VDC Insulation resistance

Contact Resistance Max. 25m§

Dielectric Strength 1,500VAC: 50/60Hz 1 Minute
Mechanical Min. 1,000,000

Life Cycle -
Electrical Min. 300,000

Vibration Resistance 10 ~ 55Hz dual wave length 1.5mm
Malfunction 98m/s2- Max. 10G

Shock Resistance -
Destruction

294m/s2- Max. 30G

Degree Of Protection

P65

Ambient Temperature

-20 ~ +60°C: (with no icing)

Ambient Humidity

Max. 90%RH

Weight Approx. 130 ~ 190g
Regular
Non-Inductive Inductive
Resistive Load Lamp Load Motor Load Inductive Load
Rated Voltage
NC(A) NO(A) NC(A) NO(A) NC(A) NO(A) NC(A) NO(A)

125VAC 6 15 07 2 1 3
250VAC 6 1 0.5 1.5 0.8 3
S00VAC 2 075 0.35 0.75 0.4 0.75

30VDC 5 3 3 4
125VDC
250VDC 0.4 02 - - -

Contact Block

Indication Lamp Name Plate

ZXM-101

ZXM-102 ZXM-103

24K Au Plate

12 ~ 24VAC/DC LED Lamp 80 ~ 240VAC Neon Lamp

Il -102
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Detection

Product Selection

Indicator Lamp Part Number Head Type OF RF PT MD oT TT

Standard ZXM - 301
900gf 1509f

LED Lamp ZXM- 301D Push Plunger (883N)  (1.47N) 1.5mm  0.7mm 4mm 5.5mm
Neon Lamp ZXM - 301A
o
w
o
o
=2
=}
{
Standard ZXM - 302
- 900gf 150gf
LED Lamp ZXM - 302D Roller Plunger (883N)  (147N) 1.5mm  0.7mm 4mm 5.5mm
Neon Lamp ZXM - 302A
Standard ZXM - 312
R 900gf 1509f
LED Lamp ZXM - 312D Cross Roller Plunger (883N)  (147N) 1.5mm  0.7mm  4mm  55mm
Neon Lamp ZXM - 312A
Standard ZXM - 702
) 600gf 1509f o o o o
LED Lamp ZXM - 702D Roller Lever (588N)  (0.49N) 20 10 75 95
Neon Lamp ZXM - 702A
Standard ZXM - 703
andar 800gf 509
) ) (7.84N)  (0.49N) o o o o
LED Lamp ZXM - 703D Adjustable Roller Lever ™ 3420f - 21gf 20 10 75 95
21N
Neon Lamp ZXM - 703A @G35\ © )
Standard ZXM - 704 800gf 509
) ) (7.84N)  (0.49N) o o o o
LED Lamp ZXM - 704D Adjustable Rod Lever - 2300f - 12gf 20 10 75 95
012N
Neon Lamp ZXM - 704A .99N) - ( )
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Limit Switch
ZXM Series

Product Selection

Il -104

Indicator Lamp Part Number Head Type OF RF PT MD oT TT

Standard ZXM-726 50 800gf 509f

LED Lamp ZXM-726D Adjustable Roller (_7'38;2'3 (?gi;) 20° 10° 75° 95°

Lever Type

Neon Lamp ZXM-726A (3:35N) (021N

Standard ZXM-901

LED Lam ZXM-901D Spring Rod 90gf 30° 20° 50°
P pring (0.88N)

Neon Lamp ZXM-901A

Standard ZXM-902

LED Lam ZXM-902D Spring Wire 90gf 30° 20° 50°
P pring (0.88N)

Neon Lamp ZXM-902A

Standard ZXM-903

LED Lamp ZXM-903D Spring Rod-Plastic Tip 90gf 30° 20° 50°

(0.88N)

Neon Lamp ZXM-903A

Standard ZXM-923

LED Lamp ZXM-923D Spring Rod-Metal Tip 90gf 30° 20° 50°

(0.88N)
Neon Lamp ZXM-923A
Rev. 2/14
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Detection

Dimension (mm)
Push Plunger Roller Plunger
ZXM-301 ZXM-302
@125x38 102
= .
SN r :
i 1 1 I ]
azog \EHBP0E) 04£03] \2-M5(P=08)
(Depth=7) (Depth=7) -
=t | pac o
1 o
| 2-M5(P=08) — | 2-M5(P=08) g
=T | ] 3-M3 ] |
‘ 1502 303 2502 ‘ 1502 303
15.1 28 ‘ 15.1
25 25
Standard Type with Neon / LED Type Standard Type with Neon / LED Type
Cross Roller Plunger Roller Lever
ZXM-312 ZXM-702
2 4
1
‘1&2
= =
1= + s =
50,4403 \2-M5(P=08) ) . ]
(Depth=7) 904103 ] \2-M5(P=0)
g‘ ! \ (Depth=7)
_ g AP0 i c‘z 5P=05)
21202 ‘ 15102 303 21302 M £02 154
28 15.1 2% % %03
25 381
Standard Type with Neon / LED Type Standard Type with Neon / LED Type
Adjustable Roller Lever Adjustable Rod Lever
ZXM-703 ZXM-704
Adustatl Loath 05408 47203 H )
of arm(30-70) e T — :
B oieT 28008 —RI08 | A ‘r 33208 r
& - i} i | |
Ny = iy L
r t orroalau- =
I 1] ‘ _\. _\. -—
T | route o $ 2 9
0403 \2-M5(P=08) o1&} H o-vs(p- ]
| 204203 - ‘ -M5(P=08)
\ | o a1 A4 N ot
Sl W AT NN i 245p-08)
i 3-3M | | ,K i
21102 151 21302 *L—mo,z |_151 |
2 2 303 8 | 25 303
(449) (449)
Standard Type with Neon / LED Type Standard Type with Neon / LED Type
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Limit Switch
ZXM Series

Dimension (mm)
@50 Adjustable Roller Lever Type Spring Rod
ZXM-726 ZXM-901
o ormieesd) il

47.7x08
427108

E

\2-M5(P=0.8)

©epth=7)

3|

—M5(P=0.8)

7.5402

Standard Type

Spring Wire

with Neon / LED Type

2-g41t

3-M3

L

102
012 ‘
Stainless steel wire }

|
="

1
3|\ 2-tse-08)
(DeTlhﬂ)

2-M5(P=0.8)
T

LT 1.
15.1]
5

Standard Type

14

i
~

Spring Rod-Plastic Tip

303

with Neon / LED Type

ZXM-902 ZXM-903
102
102
912 2
Stainless steel wire .
Nylon rod ‘
I i
mﬁf 258 1!‘,
%é v‘ ‘
1 1 <
04+03] \2-M5(P=08) = N g
‘—'\ (De‘plhﬂ) jﬁm J%Dxﬁms'
L 2:N5(P=08) ] 2-M5(P=08)
‘ 7502 75;0.2
] ‘@
B 5
Standard Type with Neon / LED Type Standard Type with Neon / LED Type

Spring Rod-Metal Tip
ZXM-923

~

]
=T

1
3| \2-Hs(p=08)
\ (Depth=7)

T z-T<P=o.a)

75:02

151

|

i

Type with Neon / LED Type
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Operation indicator lamp Ratings

Detection

Operation indicator lamp wiring and circuit diagram

Iltem
. Rated Rated Order code
Indicator voltage current
Lamp
NEON lamp 80 ~ 240VAC 0.2~15mA  ACload: ZXM - OA
LED lamp 12-24vDC  05~-15mA  DCload: ZXM - OD

@ There are two types of lamps: Neon and LED lamps.
@ The circuit check and fault detection are easy
because the switch operation status is easily
checked outside.
@ This is ideal for the places where checking the »
passage of products is difficult on the conveyor line.
® The LED type has the + or - polarity.
Pay attention to the polarity, which is indicated inside.
@ The lens section of the indicator lamp cover
ensures sufficient brightness with its diffusible
resin diamond cut structure.
@ The waterproof performance is excellent because
the indicator lamp and cover are formed together.

Operation indicator lamp direction shift

Internal wiring

: Lamp holder

( ) =
P

2
3l

1(NC) 20NC)

Power
Power

ON in non-operation
[Lamp ON when NC ON]

(ﬁ Lamp holder

ON in operation
[Lamp ON when NO ON]
= Caution: Use the same power supply for terminals /

Connect the same polarity for terminals 1and 4, and 2 and 3.

Diagram

NEON Lamp

LED Lamp

Neon Lamp

Contact Spring Contact Spring

X
Regulating
Diode

0}
"

2

v Light Emitting
™ Diode

Built-in switch circuit diagram

® The lamp terminal does not require
additional wiring, because it is connected via
the spring in the indicator cover
and the built-in switch terminal bolts.

@ The indicator lamp can be selected between the
modes of “ON in operation”
and “ON in nonoperation”.

@ The indicator lamp can be shifted by removing
the lamp holder inside the cover using tools including drivers.

ON in non—
operation

Lamp holder
removal

ON in operation

@ The user can change the mode of operation
status indication by changing the lamp holder
mounting direction by 180°(up or down)
inside the indicator lamp cover.

@ The factory setting is “ON in operation”

Head mounting

Rotation bolt

In the lever type, the head
(Black)

can be placed in one of
four directions at 90°
rotation interval.

To change the head direction, loosen the black bolt on the top of the
head, rotate the head, and tighten the bolt again.

24K Au Plate e .
3
NOO——0 | o—r0
NCO-—® ®—-ONC

(NO)3 —— E (NO)4
(NC)1 (NC)2

Direct contact opening => Direct Openning

1. The device is safe with the mechanism that cuts off the circuit
when the switch contact weld occurs.

2. If the contact weld appears, the plunger directly pushes up the
movable terminal to forcefully separate the NC contact and cut off
the circuit.

3. The direct opening function is for the Nc contact only.

4. The plunger continues to push the movable terminal during operation,
and the circuit is not cut off by mechanical impact.

Welding

® I®

@@
. 2
® |®

w
&~

@ % @

Contact weld After direct opening
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Limit Switch
ZXM Series

Mounting on the panel

1. This product can be mounted on the front or rear.
2. Before the installation of the product, determine its
position so that the OT of the actuator is proper.

= An excessive OT leads to a decrease in the product life

due to the strong wear and fatigue

3. After determining the mounting position, refer to the

following types to process the panel.

4. Be sure to use spring washers for the mounting bolts so
that the product will not be removed by vibration or impact.

Type 1. Front Attached - Direct Tap Processing on the panel

4-M4(P=0.7)
Depth=Min 1.5
i/ i 4-M4(P=0.7)
- — ,O — Depth=Min 1.5
i i 56+0.2
f21+0.2°
Attachment hole
processing Drawing
Type 2. Front Attachment - Direct hole processing on the panel
4-94.5 Hole
E]
e ,,,C‘),, /tMin 5.0
Lo ¢ sl
3 3 56202
,Q —— ,Q .
21202 — - o SR
Attachment hole
processing Drawing L
Type 3. Rear Attachment - Using M5 Tap of the product
’ ) Y
4-24.5 Hole r
i i 5602
O---O*
21£0.2
Attachment hole
processing Drawing |

= The bolts and nuts above are shipped together with the product.

Wires

1. The proper size of wires that pass through the wiring lead-out

(NBR) is @6.6 ~ &8.5.
2. The use of VCTF cable is desirable.

3. The following table shows the specifications of the VCTF cable.

Refer to the table for cable selection.

—_— g:i
j |

VCTF : The cable for 300 V or less indoor small appliances, which is
manufactured by insulating stranded copper wires with PVC.

4. When wiring the switch terminals, do not directly connect the
lead wire to the terminal, but use the O-type clamp terminal with
insulation shielding.

5. After wiring, be sure to mount the cover before applying the
power. Otherwise, it may lead to an electric shock.

Max6.4
|—>| )
NO sides : Approx.30mm
(2 NC sidei Approx.15mm

23-3.7

A4

O-terminal wiring
reference

Clamp terminal
specifications

Tightening torque

When mounting the product, excessive force for bolts or nuts may damage the
product. Observe the following tightening torques.

Front Attachment M4- Max. 12kgf.cm / 1.2N.m

Rear Attachment M5- Max. 19.6kgf.cm / 2.0N.m

Switch Terminal M3- Max. 4.9kgf.cm / 0.5N.m

Environment

@® Do not use the product under water or oil, nor in the environment
where it is influenced by oil or water because this product is not
completely oiltight.

@ Do not use the product in the places where there are risks of fire
and corrosion.

@ Actual conditions may affect the product reliability including the
guaranteed life and tightness.

3 2 o
Small Line Number Conductor (L) Completed outer diameter () w?rz!-:t\:&
0.75mm? @6.6mm . .
2 wire 1.25mm> @7.4mm Nut Spring Washer Nut Spring Washer
2
20mm ©8.0mm @ Rear Attachment-M5x10 4EA
0.75mm?2 @7.0mm oo
3 wire 1.25mm? @7.8mm "M"'.,W,— Spring Washer
2.0mm? 28.5mm .
4 wire 0.75mm? @7.6mm
1.25mm? 28.5mm
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Limit Switch
ZXG Series

Part Number Description

X o

0 Head Type 301: Push Plunger

311 : Short Push Plunger
321: Long Push Plunger
302 : Roller Plunger

312 : Cross Roller Plunger
501: Hinge Lever

511: Hinge Short Lever

507 : Roller Lever

517 : Roller Short Lever

527 : Directional Roller Lever

537 : Directional Roller Short Lever
902 : Spring Wire

903 : Spring Rod - Plastic Tip

923 : Spring Rod - Metal Tip

= This model is under development. Please contact to local agent for order.

General Specification

O
(]
-
(]
(2]
=
o
=1

Contact Form

IN/O +1N/C

Contact Material

Ag alloy / 24K Au Plate

Rated Current

10A 250VAC resistance load

Insulation Resistance

Min. W 100MQ 500VDC Insulation resistance

Contact Resistance

Max. 15mS

Dielectric Strength

2,000VAC-50/60Hz 1 Minute

Mechanical

Min. 10,000,000

Life Cycle -
Electrical

Min. 200,000

Vibration Resistance

10 ~ 55Hz dual wave length 1.5mm

Malfunctional

98m/s2- Max. 10G

Shock Resistance -
Destruction

294m/s2- Max. 30G

Degree Of Protection

P64

Ambient Temperature

-20 ~ +60°C (with no icing)

Ambient Humidity

Max. 95% RH

Weight Approx. 60g
Non-Inductive Inductive
Resistance load Lamp load Motor load Inductive load
Rated voltage(V)
NC(A) NO(A) NC(A) NO(A) NC(A) NO(A) NC(A) NO(A)

125VAC 10 3 1.5 5 2.5 10
250VAC 10 2.5 1.25 3 1.5 10
500VAC 3 1.5 0.75 1.5 0.75 2.5

30VDC 6 3 1.5 5 25 5

125VDC 0.5 0.4 0.4 0.05 0.05 0.05
250VDC 0.25 0.2 0.2 0.03 0.03 0.03
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Limit Switch
ZXG Series

Product Selection

Part Number ~ contact - Degreeof ., o o OF RF PT MD ot op
Form Protection
. 600gf 100gf 30
ZXG-301 IN/O +1IN/C P64 Push Plunger (5.88N)  (0.98N) 2.0mm  0.8mm  0.8mm +0.8mm
3 . 600gf 100gf 21.8
ZXG-31 IN/O +1N/C P64 Short Push Plunger (588N)  (0.98N) 20mm  08mm  06mm  So
_ 600gf 100gf 4.4
ZXG-321 IN/O +1N/C P64 Long Push Plunger (588N)  (0.98N) 20mm 0.8mm 50mm +1.2mm
i 600gf 100gf 33.3
ZXG-302 IN/O +1IN/C P64 Roller Plunger (5.88N)  (0.98N) 20mm 0.8mm 0.8mm +1.2mm
i 600gf 100gf 33.3
ZXG-312 IN/O +1IN/C P64 Cross Roller Plunger (588N)  (0.98N) 20mm 0.8mm 0.8mm +1.2mm
) , 150gf 40gf 25
ZXG-501 IN/O +1IN/C P64 Hinge Lever 47N)  (0.39N) 13.5mm  32mm  4.0mm +2.0mm
) _ 220gf  60gf 25
ZXG-511 IN/O +1IN/C P64 Hinge Short Lever (216N)  (0.59N) 8.5mm  2.0mm  2.5mm +1.3mm
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Detection

Product Selection

Contact Degree of

Part Number Form Protection Head Type OF RF PT MD oT OP
R 1809f 509f 40
ZXG-507 IN/O +IN/C P64 Roller Lever A77N)  (0.49N) n.Oomm 24mm 3.0mm +1.9mm
o
w
o
o
- 2409f 80gf 40 S
ZXG-517 IN/O +1IN/C P64 Roller Short Lever (235N)  (0.78N) 6.5mm 1.5mm  2.0mm £16mm
~ . . 2009f 60gf 50
ZXG-527 IN/O +1IN/C P64 Directional Roller Lever (1L96N)  (0.59N) n.O0mm 24mm 3.0mm +2.0mm
. Directional Roller 280gf 100gf 50
ZXG-537 IN/O +IN/C P64 Short Lever (275N)  (0.98N) 6.5mm 1.5mm  2.0mm £16mm
. ! 120gf
ZXG-902 IN/O +IN/C P64 Spring Wire 178N) 25mm Nmm 36mm
) . 1209f
ZXG-903 IN/O +IN/C P64 Spring Rod - Plastic Tip 18N) 25mm TTmm 36mm
! ! 1209f
ZXG-923 IN/O +IN/C P64 Spring Rod - Metal Tip 18N) 25mm TTmm 36mm
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Limit Switch

ZXG Series

Dimension (mm)
Push Plunger Short Push Plunger
ZXG-301 ZXG-31
23305 o17
28 23303 912
o7
Mi2p-10) (=
5 = Bl
o14 ;
i $ @ I I |
fa% i O 5 ‘ O |[2p45:02 = i
2045202 5 i - © © 1 "
= | \ 143 | o54%015 | |
143 | 254%0105 | | 5402 165 | 12142015 |
54+02 165 | 2142015
Long Push Plunger Roller Plunger
ZXG-321 ZXG-302
23303 a1 233+05 38
28 = w
= 15 M12(p-1.0) I
= % —
— 3| S2]
69‘ 214 | &l
2—ﬂ45+02‘ 8 ! & i g i
—_— 7-04502 = ‘
= @’i@ 1 N I s \Q | L
Z [ & 3 | %)
1l | ; = \Z
163.]. 24=015 143 | 2543015 I ‘
+ : 2142045 : 420,
54002 165 54£0.2 165 | 2142015
Cross Roller Plunger Hinge Lever
ZXG-312 ZXG-501
.
I’M‘ 212.5x38 63.5%1.0
! &
IR wi2p-10
L 5 i
=" . ﬁ\
T T Is) '
© ‘ | 2-§4502
2-045%02 = © © 1 3
00 ©)
3 ; i N2
< 1 L
= | |__ 143 | 2542045
|-143_| 2542015 | 5410.2 165 21.4£0.15
54+02 165 | |
Hinge Short Lever Roller Lever
ZXG-51 ZXG-507
483521.0 8.0
392410
Fw
ﬂ \ B : a
510. i > 35
. O—+-0© . - T 045502
@ ; | @B © © &1
s esatots | . N | [
54:02 165 2142045 143 | 2541015 | |
54£0.2 165 | 2142015
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Detection

Dimension (mm)
Roller Short Lever Directional Roller Lever
ZXG-517 ZXG-527
4835110
30.2£1.0 80 OPERATNG -] 80
DIRECTION
o e
@\i o - Swivel anglé o
0 N] 30" max | g]
! _(/ = -
1T {l 1
AL N
\ °© l&h g& h
[2-945+02 o
+-O0 1 " 0 — ‘ S
2 ; \¥ © T 1 r 2
s ! | © 2 ) 3
~ : 1] | S \Z ]
143 | 254+0.15 . 143 2545015 | ]
5402 165 | 24015 54202 165 2142015
Directional Roller Short Lever Spring Wire
ZXG-537 ZXG-902
302210 80 m
opeaTiNG = PT 23
DIRECTION / n
Swivbl andle L
90 max

= )
107515

2-945%0.2
- OO 172N
Z ! | \Z o
143 | o54%005 | | |
54+0.2 165 | 21.4£0.15 o o
2-945%02 <
OO0
« Q Q
143 |_254%0.15 T
54102 165 | 214405
Spring Rod-Plastic Tip Spring Rod-Metal Tip
ZXG-903 ZXG-923

107515

107515

i - i c

© 9| = ‘ S D < |

2045202 & 7045502 8 ‘
00 = OO0+ %@%
= 7 z ©
z 1] © S L1 N

143 | 2542045 143 | 2541015

54£02 165 | 2141015 54£02 165 | 2144015
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Limit Switch
ZXG Series

Contact Types

@-]2® [2&

COM NO NC

COM Terminal  NO Terminal ~ NC Terminal

Glossary

Lever type

plunger

[
(Free Position)

Category Term Abbr. Definition
Force required for operation OF Force on the lactuatolrlrequwed for the motion from the free position (FP)
to the operating position (OP)
Force Restoring force RE Force on thg actuatpr required for the motion from the operating limit position (TTP)
to the restoring position (RP)
Force required for entire motion TF Force on the lactulatpr req‘ullred for the motion from the operating position (OP)
to the operating limit position (TTP)
Motion to the operating Distance or angle from the free position of the actuator (FP)
L PT . L
position to the operating position (OP)
Motion after operation oT Distance or a_ngle_fr_om thg_operatmg position of the actuator (OP)
Moti to the operating limit position (TTP)
otion - - —
Hysteresis distance MD Distance or &_)ngle frqr_n the operating position of the actuator (OP)
to the restoring position (RP)
. Distance or angle from the free position of the actuator (FP)
Total motion T to the operating limit position (TTP)
Free position FP The position of the operating part when no force is applied from outside
. . The position of the actuator when the external force is applied to the actuator and the
Operating position oP o
Bositi contact reverses from the free position
osition
Restoring position RP The position of the actuator when the external force to the actuator is reduced and the
gp moving contact reverses from the operating position (OP) to the free position (FP)
Operating limit position TTP The position of the actuator when the actuator reaches the actuator stop position
I -1n4 Industrial Controls Catalog www.kacon.co.kr Rev. 2/14
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Detection

Caution

1. Note the following for the circuit wiring for the limit switch.

L L o
w
o
o
s
=}
Make sure that the wrong polarity is not Make sure that the wrong polarity is not Do not use the circuit that continues the closed
connected to both ends of the contact (A and B connected to both ends of the contact (A and B status upon the occurrence of abnormality. There

contacts). An abnormal switch operation may lead contacts). An abnormal switch operation may lead is a risk of a short circuit at the conduction part.
to fire. to fire or damage to the product.

2. Note the following for determining the positions of the dog and switch.

Impact [ ©
O
If the dog that conducts rotational Design the dog in the circled or If the dog comes in contact with the The partial contact between the
or straight motion has a sharp edge, leaned shape so that there will be no switch lever, it may be damaged or dog and roller may cause operating
it may lead to the damage to the impact on the friction surface. its life may be shortened. Determine errors or damage. Position the dog
switch, operating error and reduced the operating position so that it will on the center of the roller.
life. not touch the lever.

3. Note the following for designing the dog.

The relationships among the dog velocity (V), angle (@) and actuator shape should be fully considered.
The proper dog angle (@) is 30° ~ 45°, and the proper operating velocity (V) is 0.5 m/s or less.
When the dog angle (@) exceed 45°, a fast dog velocity may damage the switch head.

Rev. 2/14
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Limit Switch
ZXG Series

Caution

1) Roller Lever Type Actuator

Status Dog Velocity(V) Dog Design Dog Angle(a) and Velocity(V)
i V Maximum(m/s) y
v , 30° 0.4 0.8(TT)
Vv<0.5m/s 450 0.25
(Normal) The lever can be 60° 01
vertically set. 60° ~ 90° 0.05
When the dog does ! [} The y value can reach up to 80 % of TT.
not pass beyond the N N V Maximum(my/s) y
actuator v 45° 45° 05 05-08
50° 40° 0.6 0.5-08
0.5sv<2m/s 60° - 55° 30° - 35° 13 05-07
F 75° ~ 65° 15° ~ 25° 2 05-07

(High Speed)

The lever angle is
changed according to
the dog angle.

M The y value is the ratio to TT. The values in the table show
that the dog can move within the range of 50 ~ 80 %
and 50 ~70 % of TT.

i V Maximum(m/s) y
30° 0.4 0.8(TT)
y
45° 0.25
VgO.Sm/s The lever can be 60° 01
vertically set. .
60° ~90° 0.05
M The y value can reach up to 80 % of TT.
When the dog passes i i V Maximum(my/s) y
beyond the actuator 45° 45° 05 05-0.8
50° 40° 0.6 05-08
0. 5m/s<V § 60: ~ 55: 30: - 35: 13 05-07
If the dog passes beyond the 75° - 65 15°-25 2 05-07

actuator with a relatively high
speed, design the rear of the dog
in a gentle slope (15 ~ 30).

M The y value is the ratio to TT. The values in the table show
that the dog can move within the range of 50 ~ 80 %
and 50 ~ 70 % of TT.

2) Plunger Type Actuator

Head Type Dog velocity (V)

Dog design

Dog Angle(a) and Velocity(V)

S

Roller Plunger Type 0.25<v<0.5m/s |
i y
Ball Plunger Type 0.255v<0.5m/s

When the dog passes beyond the actuator, the dog
shapes in front and rear directions can be the same, but
the abrupt dog slope is not desirable.

i V Maximum(m/s) y
30° 0.25 06-0.8
20° 0.5 05-07

M The Y value means 60 - 80% or 50 ~ 70% of the total travel.

3) Yoke Type Actuator

Design the dog shape

so that the dog does

not come in contact with
the opposite roller lever
when the actuator
rotates (reversing).

4) Spring Rod Type Actuator

; ; Design the special dog
ey E— so that it will reach 1/3 of
L the actuator length (total
spring load length) L.

Il -16 Industrial Controls Catalog
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Detection

Caution

4. Stroke setting based on the dog movement

If the stroke setting for the limit switch is based on the dog movement, instead of on the actuator angle, the proper stroke
of the limit switch is as follows.

>, 5
o
o
— a =2
Attatch anchor ¢.1\ =
Attatch hole
Proper stroke: The dog movement X that The y value, which is the length
corresponds to the proper stroke: between the reference mounting
PT+{standard OTx(0.7 ~ 1.0)} position and the dog bottom surface,
R(1-cos8) which corresponds to the proper stroke:

In angle, this is 81+62. X = Rsin + ————(mm)
y=a+b+r(mm)
o : Dog angle
0 : Proper stroke angle
R : Actuator length
X : Dog movement

a: Length between the reference mounting
position and the actuator center

b : Rcos@

r: Roller radius

Y : Length from the reference mounting position
and the dog bottom surface

5. Roughness of the dog surface

The proper roughness of the dog surface is VV V(6.3 S), and the suitable quenching level is HV450.
Applying the grease (Molybdenum disulfide) to the contacting surface
between the actuator and dog can reduce the friction and ensure smooth contact operation.

Rev. 2/14
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Limit Switch
ZXG Series

Terminal protection cover

@ The terminal protection cover is made from durable plastic.
Excessive force may deform or damage the product.
@ The terminal protection cover can be removed or mounted
using a (-) shaped driver.
@ The proper size of wires that pass through the wiring
lead-out (NBR) is @6.6 ~ @8.5.
@ The purpose of the terminal protection cover is to prevent
electric shock. Be sure to mount it before use.
® Do not use the product in or in contact with oil, because this
product is not completely oil-tight. Contact our main office for the
waterproof treatment for the terminal.
@® Do not use this product
in special environments
(e.g., organic solvent,
acid, alkali and cutting oil)

Terminal protection cover assembly/disassembly

1. Use a (-) driver and push the terminal protection cover in the
arrowed directions to remove it.
2. After the wires are connected to terminal bolts, they can be
led out to the left, right or downward directions.
3. The terminal protection cover can also be mounted in the user’s
desired direction (left or right).
4. The assembly is completed by pushing the terminal protection
cover in the arrowed assembly direction until the click sound is heard.

Disassembly Disassembly
[ Assembly

I

i

Downward

Terminal mold type (IP64)

@ The terminal part is waterproof (epoxy resin filling) (IP64) and
heat-resistant.

@ The product is provided with wires connected.
@ Specify the wire length and lead-out direction in the order
@ All general type products can be produced.

Tightening torque

Wires

@ The proper size of wires that pass through the wiring lead-out

(NBR) is 6.6 ~ @78.

@ The use of VCTF cable is desirable.

W \Wire specifications

No. of wire Conductor (L) Entire diameter (1)
0.75mm? @6.6mm
2 1.25mm? @7.4mm
2.0mm? @8.0mm
0.75mm? @7.0mm
3 1.25mm? @7.8mm

S

. _——
J 2l

MVCTF: The cable for 300 V or less indoor small appliances,
which is manufactured by insulating stranded copper wires with
PVC.

® When wiring the switch terminals, use the O-type crimp terminal

with insulation shielding.

‘ Approx. 55mm

Approx. 35mm R

Approx. 15mm
[« >

Mounting

1. Side mounting

Process holes, and use M4 bolts to fix the product. The proper tightening
torque is 12 kgf-cm/1.2 N-m.

2-(43+0.1

e
%

N
N
A%

254mm=0.1

. Panel mounting (ZXG-301, 302 and 312)

After processing the panel as follows, and use the M12 hexagonal nuts
attached to the product to fix it with a tightening torque of 50 kgf-cm/5.1 N-m

The application of excessive force to bolts or nuts may lead to the damage or less.
to the product. Use the following tightening torque. 312501
P ote g tord @#125+0.1 —
Side M4 - Maximum 12kgf.cm / 1.2N.m
Y
Body (Nut) M4 - Maximum 12kgf.cm / 1.2N.m
Switch terminal M3.5 - Maximum6kgf.cm O6N.m >4
130 1%
Rev. 2/14
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Limit Switch
ELN Series

Part Number Description

S - [0 ]

0 Head Type 03 : Push Plunger 030 : Roller Plunger 031: Cross Roller Plunger 09 : Roller Lever Plunger
General Specification

Contact Form IN/O +1IN/C

Contact Material Ag alloy

Contact & Contact Distance 0.5mm

Insulation Resistance

100MQ 500VDC

O
(]
-
(]
(2]
=
o
=1

Contact Resistance Max. 50mQ
15 125VAC 15A 8VDC
15 250VAC 15A 14VDC
Resistance Load 2 500VAC 6A 30VDC
0.4A 125VDC
0.2A 250VDC
Non- K K
. Norminal Open Norminal Close
Inductive
1.5A 125VAC 1.5A 8VDC 3A 125VAC 3A 8VDC
Lamp Load 1.25A 250VAC 1.5A 14vDC 2.5A 250VAC 3A 14VDC
0.5A 500VAC 1.5A 30VDC 0.8A 500VAC 3A 30VDC
Contact 0.4A125VDC 0.4A125VDC
Rating 0.2A 250VDC 0.2A 250VDC
5A 125VAC 10A 8VDC
3A 250VAC 5A 14vDC
Motor Load 0.8A 500VAC 3A 30VDC
0.05A 125VDC
Inductive 0.03A 250VDC
15A 125VAC 15A 8VD
15A 250VAC 10A 14VDC
Inductive Load 2A 500VAC 5A 30VDC
0.05A 125VDC
0.03A 250VDC
Norminal Open Norminal Close
Maximum Inrush Current
15A 30A
-The above figure means the normal current.
-The Inductive load has the power factor of 0.4 or above (AC) and a correction factor of 7m/s or lower (DC).
-The lamp load generates approx. 10 times more inrush current, while the motor load generates 6 times more.
Dielectrle Strength 2,000VAC 1 minute
Electrical Min. 100,000
Life Cycle
Mechanical Min. 1,000,000
Vibration Resistance 10Hz ~ 55Hz Dual wave length 1.5mm
Shock Malfunction Max. 20G
Resistance  pestruction Max. 200G
Degree Of Protection Center Attachment type : IP65, Diagonal Attachment type : IP68
Ambient Temperature -25°C ~ +80°C (with noicing)
Ambient Humidity 35% ~ 85% RH
= The above specification and the material can be changed without notice for the improvement of the quality.
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Limit Switch
ELN Series

Product Selection

Contact &

Contact &
Contact ~ Contact Contact ~ Contact
Part Number Head Type Form Distance Part Number Head Type Form Distance
/ : - /i
_ IN/O _ Cross Roller IN/O
ELN-03 Push Plunger +IN/C 0.5mm ELN-031 Plunger +IN/C 0.5mm
. 1IN/O g o B Roller Lever IN/O
ELN-030 Roller Plunger +-|N/C 0.5mm g ELN-09 Plunger +-|N/C 0.5mm
Dimension (mm)

Push Plunger
ELN-03

Roller Plunger
ELN-030

Cross Roller Plunger
ELN-031

(114.0)

Wire: 2m

(73.5)

(76.0)

Roller Lever Plunger
ELN-09

212.8

(114.0)

Wire: 2m

(76.0)

Wiring Diagram And Attachment Processing Drawing

(114.0)

Wire: 2m

(108.0)

219.0

2-25.5'"

5.0

WIRING DIAGRAM

N.O. g RED _N.C.
w BLACK

CcoM
WHITE

DRILLING HOLE

@ O

‘I 25.4(@4.2)
QLE KOREA AUTO CONTROLS CO., LTD.
254401 2-p4.2'¢
75.0°02
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Limit Switch
E1Z4 Series

Part Number Description

0 Head Type P1: Push Plunger

P2 : Roller Plunger

L1: Roller Lever Plunger

Contact Part

Contact Form 1IN/O +1IN/C
Contact Material Ag alloy
Contact & Contact Distance 0.5mm 2
Insulation Resistance 100MQ 500VDC 8
Contact Resistance Max. 50m& S
15A 125VAC 15A 8VDC
15A 250VAC 15A 14VDC
Resistance Load 2A 500VAC 6A 30VDC
0.4A125VDC
0.2A 250VDC
Non- : ;
. Norminal Open Norminal Close
Inductive
1.5A 125VAC 1.5A 8VDC 3A125VAC 3A 8VDC
Lamp Load 125A 250VAC 1.5A 14VDC 2.5A 250VAC 3A14VDC
0.5A 500VAC 1.5A 30VDC 0.8A 500VAC 3A 30VDC
Contact 0.4A125VDC 0.4A125VDC
Ratings 0.2A 250VDC 0.2A 250VDC
5A 125VAC 10A 8VDC
3A 250VAC 5A14VDC
Motor Load 0.8A 500VAC 3A 25VDC
0.05A 125VDC
Inductive 0.03A 250VDC
15A 125VAC 15A 8VD
15A 250VAC 10A 14VDC
Inductive Load 2A 500VAC 5A 30VDC
0.05A 125vVDC
0.03A 250VDC
Norminal Open Norminal Close
Maximum Inrush Current
15A 30A
-The above figure means the normal current.
-The Inductive load has the power factor of 0.4 or above (AC) and a correction factor of 7m/s or lower (DC).
-The lamp load generates approx. 10 times more inrush current, while the motor load generates 6 times more.
General Specification
Dielectrle Strangth 2,000VAC 1 minute
Electrical Min. 100,000
Life Cycle
Mechanical Min. 1,000,000
Vibration Resistance 10Hz ~ 55Hz Dual wave length 1.5mm
Shock Malfunction Max. 20G
Resistance Destructive Max. 100G
Degree Of Protection P67
Ambient Temperature -25°C ~ +80°C (with no icing)
Ambient Humidity 35% ~ 85% RH
Tightening Torque 1.2N'm (12.24kgf-cm)
= The above specification and the material can be changed without notice for the improvement of the quality.
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Limit Switch
E1Z4 Series

Operation Characteristics

model
o E1Z4P1K1 E1Z4P2K1 E1Z4L1K1
characteristics
OF 10009 3509 6809
RF 2209 N4g 1709
PT 2.0mm 0.5mm 4.5mm
MD O0Imm O.lmm 0.4mm
oT 5.0mm 3.6mm 5.5mm
TTP 7.0mm 41mm 10mm
Product Selection
Contact Contact &
Part Number Head Type Form Contact Distance OF RF PT MD oT TTP
10009 2209 20mm Olmm 50mm 7.0mm
E1Z4PIKI Push Plunger IN/O +1N/C 0.5 mm Maximum  Maximum  Maximum  Maximum ~ Minimum  Minimum
3509 T4g 05mm Olmm 3.6mm  4Imm
E1Z4p2Ki Roller Plunger IN/O +1N/C 0.5 mm Maximum  Maximum  Maximum  Maximum ~ Minimum  Minimum
E1Z4L1K1 Roller Lever IN/O +1IN/C 05 mm 6809 17_09 4.5mm O.4mm 5:5‘mm 1Qmm
Plunger Maximum  Maximum  Maximum  Maximum ~ Minimum ~ Minimum
Dimension
(mm)
Plunger Roller Plunger Roller Lever Plunger
E1Z4P1K1 E1Z4P2K1 E1Z4L1K1
19-==23.3+
2 28 3 ot 059128 233 5128 s ﬁ T
2-M35x35 iz - 'y N l
48.8 4 4 == 5! i ﬁig
o b - B
| T S ) | = A =
N b 45 1 : < i 45 ds I: :H:
2515 ‘ k25,4 M 221_5 b4 \ 25l.5 F25.4 LE %5\/ \ == ]
gg.ggJ-L—m k254 ‘L759_44.Uk,4_g :i 2514 1 -25.4-] \LE 235
) s L759v454—l—1-7*4.8
Diagram
O -ocom

= The above specification and the material can be changed without notice for the improvement of the quality.
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Waterlevel Switch & Leak Detector

FLR Series

Part Number Description

I - o]

@ Description

202 : Socket / 3pole
201: Panel / 3pole

203 : Socket & Panel / 3pole

261 : 5Pole Panel Mounting (option)

302 : Socket / 2pole

@ Sensitivity B: General Sensitivity C : High Sensitivity
| +s RO o
o
o
. (2]
© Poles 3:3Pole 5: 5Pole (option) g
=}
General Specification
Recede type
Mounting Socket Socket+Panel Socket
FLR - 202B FLR - 202C FLR - 203B FLR - 203C FLR - 302C
Poles
3 pole 3 pole 3 pole 3 pole 2 pole
Operating 5k 25kS2 5k 25kS2 O Sensitivity : 5kQ 50 Sensitivity : 70k
Sensitivity
Return 15kQ 35k 15k 35kQ O Sensitivity : 50k@ 50 Sensitivity : 200kS2
Purpose General sensitivity ~ High sensitivity ~ General sensitivity ~ High sensitivity Leak detection
Supply Voltage 220AVC
Rated Current 5A 250VAC

Dieletric Strength

2,000VAC 1 minute

Insulation Resistance

100M& 500VDC

Exposure type

FLR - 201B FLR - 261B (option)

Poles 3 pole 5 pole

Operating 5k
Sensitivity

Return 15kQ
Purpose General Sensitivity
Supply Voltage 220/10VAC
Rated Current 5A 250VAC

Dieletric Strength

2,000VAC 1 minute

Insulation Resistance

100MQ 500VDC

Tightening Torque

0.8N'm (8.16kgf-cm)

= The specification and material of the product can be changed without notice for higher quality.
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Waterlevel Switch & Leak Detector
FLR Series

Product Selection

Sensitivity Sensitivity
Type Type
General High General High

3Pole Socket  FLR-202B FLR - 202C 3 P?r'sasﬁket FLR - 2038 FLR - 203C
Resistance is lowered by water leakage, leak detection zone is wet the internal relay
(Terminal 3-4 is closed between state), it is deenergized in alarm.
3-4 between terminal are open to stop the leak, leak detection zone dries, warning
| returned to the normal state from the information.
The power is turned OFF, 3-4 between terminal is closed, you will alarm.
2 Pole Socket FLR - 302C
Alarm contacts
Power status Leak Detection Indicator (red) (terminals 3-4)
Power On Detection OFF ON
Non-detection Blinking OFF
Power Off Power Off OFF ON
3 Pole Panel 5 Pole,Panel FLR - 261B
Mounting FLR-2018 Mounting (option)
Type 2 Pole 3 Pole 4 Pole 5 Pole Type 3 Pole 5 Pole
Electrode K2CFO8BK
S Holder HS-2A HS-3A HS-4A HS-5A Socket K2CFO08 (203 socket)

K2BFO08 (203 panel)

Dimension & Diagram

(mm)
FLR-202B / FLR-202C FLR-203B / FLR-203C
64.6
49—
3 FS
T
61 80
A
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Detection

Dimension & Diagram (mm)
FLR-302C FLR-201B
o R3 Rs55 69.5?'
13‘.5 /'( e F
@] 1
76.5
127 13
113.5
o
w
o
23
=
3
HS-3A
part view
(with cover)
Rubber protector
FLR socket
e brass /1 3-@5.0 \M58.6(Pitch=11G)
Paralle pipe screw
Industrial Controls Catalog Il -125
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Actuator Safety Switch
ZXS Series

Part Number Description

q3

BESE - (ole)

@ Contact arrangement

I Zb
1 ‘ 12
2B 2N/C 4‘
I
21 d\-—\gg
Zh
n d 12
1C 1N/O +1IN/C

B— ———2

@ Actuator
H
(Horizontal Type) %% & Steel
4
. & Steel

(Vertical Type)

A
(Adjustable Type)

Steel+Plastic

e
N\

The Contact Operating Chart

1n-12

2B 21-22

: Contact Closed

: Contact Open

1n-12

IN : Actuator insertion position

21-22

OUT : Actuator release position

IN ouT

Specification

Contact Form

2N/C, IN/O +1N/C

Contact Material

Ag Alloy /24K Au Plate

Rated Current (Resistance Load)

3A 240VAC

Insulation Resistance

100MQ 500VDC

Contact Resistance

Max. 15mQ

Mechanical

Min. 10,000,000

Life Cycle
Electrical

Min. 300,000 Apply Rated Current

Maximum Rated Voltage

600V

Dielectric Strength

1,500VAC 50/60Hz 1 minute

Vibration Resistance

10 ~ 55Hz Durable Amplitude 1.5mm

Degree of Protection

IP65 (Contact Part) / IPOO(Operation Key Part)

Ambient Temperature

-20 ~ 80T (With no icing)

Ambient Humidity

90%RH
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Detection

Caution

* Do not use the product in, nor in the environment influenced by, water or oil. Water or oil may penetrate inside
(The protection standard IP67 tests the product in the water for a specific time and checks the water penetration).

« The switch body is protected against dusts and water, but the head is not. Do not allow the entrance of foreign matters
because it may be a cause of early wear and damage.

« After wiring, be sure to mount the cover before use. Otherwise, it may cause an electric shock.

@ Stopper installation
Do not use the body as a stopper.
Be sure to mount a stopper and make it
within the operating key setting area for
the edge of the operation
key to be separated from the head part. O
Switcl

W

® Forced open circuit operation
When the contact weld appears, the plunger pushes the terminals back to
forcefully separate the NC contact.

3 7
Setting gap,

=] O

O
(]
-
(]
(2]
=
o
=1

® Confact Weld Direct opening operation

. \_ )

Dimension

@ Proper tightening torque
Loosened screws are the cause of early faults. Tighten the screws with a proper torque.
1. Three-lead-in type: 0.78 ~ 0.88 N-m

Type Proper torque
Terminal screw / Earth terminal included 0.59 ~ 0.78N.m
* 2, Use the M5 screws.
Cover mounting screws*1 118 ~ 1.37N.m

Tighten bolts with a torque of 4.90 ~ 5.88 N-m,
Head mounting screw 0.78 ~ 0.98N.m and countersunk head screws with
a torque of 2.35 ~ 2.75 N-m.

Body mounting screws*2 4.90 ~ 5.88N.m
Key mounting screws 2.35~2.75N.m
Connector 177 ~ 216N.m
Screw Cap 1.27 ~1.67N.m

@® Mount Cut Dimensions
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@ Operation Key Mount
Horizontal Mount Type Vertical Mount Type Adjustable Type

2—M5 2—M5 2-M5
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Mount the switch body and operation key with screws or equivalent so that they are not easily removed, to ensure safety.
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