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seeume st Stroke Sensors

r stop position can be specified in 1/100 mm units.
n combination with a counter, workpiece acceptance/rejection can be performed
t can be performed by importing data into PLC.

» measurement function
ement sensor head

@ Standard cylinders

@ Cylinders with buffer

@ Cylinders with end keep

@ Cylinders with shock absorber

@ Clean system compatible cylinders
@ Stroke adjustment cylinder

@ Side mount cylinders

Cylinder bore Standard stroke
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Rod slider

@Standard cylinders
®6[0.236], ¢ 10 [0.394], ¢ 16 [0.630], ¢ 20 [0.787], ¢ 25 [0.984]
@Cylinders with shock absorber
$10[0.394], ¢ 16 [0.630], ¢ 20 [0.787], ¢ 25 [0.984]
@End keep cylinders
$16 [0.630], ¢ 20 [0.787], ¢ 25 [0.984]

mm [in]

Cylinder bore Standard stroke Maximum available stroke
6 [0.236] 10[0.394], 20[0.787], 30 [1.181], 40 [1.575], 50 [1.969] 70 [2.756]
10 [0.394] |10(0.394], 20[0.787), 30 [1.181], 40 [1.575], 50 [1.969], 60 [2.362] 100 [3.9]
16 [0.630] |10[0.394], 20[0.787], 30{1.181], 40 [1.575], 50 [1.969], 60 2.362], 80 [3.150] 120 [4.7]
20 [0.787] |100.394] 20(0.787), 30 [1.181], 40 [1.575], 50(1.969], 60 [2.362], 80 [3.150] 150 [5.9]
25 [0.984] |10]0.304] 20(0.787], 30 1.181], 40 [1.575], 50{1.969], 60 [2.362], 80 [3.150] 150 [5.9]

Remark: Cylinder bore and stroke depend on the above variations.




@ Small area workpiece sorting @ Neasurement of workpieces of greatly different dimensions

The dimensions of five
workpieces can be
measured in a small
area, and defective
workpieces are
sorted out.

Workpieces of different dimensions (Example: 10 mm to
80 mm [0.394 in to 3.150 in]) can be measured and
defective workpieces are sorted out.

Q
(7]
=
(T
o
L
Q.
(S
©
x
(1]

@Besides the above examples, these sliders are also perfect for lines that require press fitting checking, component inspection, and other precision measurements.

What is a stroke sensor?

The scale tape affixed to the actuator table can be
measured using A phase/B phase difference output
and 4X multiplication function with a photo-detection
sensor, and the result can be displayed by the
counter in 0.01 mm units, and there are four outputs.
A humidity correction unit can be used for automatic
correction of fluctuations in humidity.

Scale tape

Note
4 Sensor head

4 Counter A Humidity correction unit

Note: Sensor heads cannot be ordered individually.

H Optical encoder

Scale tape that consists of alternating reflective and non-reflective parts, which is affixed to the side of the cylinder table, is
exposed to LED light. The reflected light is transformed electrically and partitioned to generate a 10 um square wave.

B Phase difference output

Optical encoder output is provided with a 90° phase difference, A phase Hi | | | |
obtaining A phase and B phase output. As a result, an A phase Hi Lo
state rise and B phase Lo state relationship means that the table is Hi

. ‘s B phase J | | | | I_
moving forward, and the count is incremented. Lo
When the table moves in reverse, A phase rises to a Hi state and B

phase is in a Hi state, and the count is decremented.

l 4X multiplication function 012 3 4

By combination of the Hi state and Lo state of the A phase and B CoumHi ||

phase obtained by the 90° phase difference divides the square wave A phase 16 | | | |

of one cycle by 4, obtaining 4-pulse output. \

With the stroke sensor, a one cycle square wave is 10 um, so one B phase Hi J | | | | I_
pulse is 2.5 um and the number of pulses counted by the counter is © [ 25um

multiplied by 2.5 um to calculate the distance traveled. 10um
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@For information about rod slider unit safety precautions, refer to the general catalog. Also refer to
"Handling instructions and precautions" at the Koganei website.
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Handling instructions and precautions

Mounting

Connection instructions for power supply connector \

When the power cable (including the connecting cable) is delivered, the mini
clamp wire mounting plug and mini clamp wire mounting socket are not yet
connected. As a result, follow the instructions below to connect them.
Moreover, if performing a reconnection for the purposes of length
adjustment, use the instructions below for the connection.

1. For the reconnection, always use the mounting plug or socket shown

below.

Mini clamp wire mounting plug 4P Model: FS1U-4M

Mini clamp wire mounting socket 4P

Recommended Model: 37304-3101-000FL (Manufactured by 3M)

2. Check that the cover of the mini clamp wire mounting plug (the part where
lead wires are to be inserted) is protruding from the body of mini clamp
wire mounting plug. It cannot be used if it's flat and placed at the same
level against the body.

&

3. Cut the connecting power cable to the required length.
Remove the outer sheath for 50 mm [1.969 in] from the tip of the cable, to
expose the lead wires. At this time, do not remove the insulation from the
lead wires.

4. Follow the instructions in the table to insert the lead wires into the hole in
the cover of mini clamp wire mounting plug. Look through the top of the
semi-transparent cover to check that the lead wires have been firmly
inserted all the way to the back. (Insertion is about 9 mm [0.354 in].)

Use caution in making the connections, since switching on the power with
mistakes in the connections will damage the sensor head and counter.

No. on the connector Signal name Color of lead wire
1 Counter power supply (+) Brown
2 Counter power supply (0V) Blue
3 NC —
4 NC —

o 4321
7 Brown ~Z
lb Blue
Sensor head
Sensor head
5. Taking care to avoid letting the lead wires slip out from the mini clamp
wire mounting plug, use pliers or some other hand tool to crimp the cover
and mini clamp wire mounting plug body, and push the cover into the mini
clamp wire mounting plug body. Limit the crimping force to 980.7 N [220.5
Ibf]. When the cover is flat and placed at the same level against the mini
clamp wire mounting plug body, the connection is complete.
6. Use the same process for the mini clamp wire mounting socket.
7. Check one more time that the wiring is correct.

\ Connection instructions for the sensor head connector

When the sensor head cable is delivered, the mini clamp wire
mounting plug is not yet connected. As a result, follow the
instructions below to connect it. Moreover, if performing a
reconnection for the purposes of length adjustment, use the
instructions below for the connection. If you want to extend the
sensor head cable, follow the “Connection instructions for sensor
head connecting connector” on p.10-p.11 to connect the male
straight connector to the sensor head cable, and the female
connecting connector to one end of the sensor head connecting
cable.

1. For the reconnection, always use the mounting plug shown
below.
Mini clamp wire mounting plug 4P Model: FS1U-4M

2. Check that the cover of the mini clamp wire mounting plug (the
part where lead wires are to be inserted) is protruding from the
body of mini clamp wire mounting plug. It cannot be used if it s
flat and placed at the same level against the body.

®

3. Cut the sensor head cable to match the required length.
Remove the outer sheath for 50 mm [1.969 in] from the tip of the
cable, to expose the lead wires. At this time, do not remove the
insulation from the lead wires. Take suitable measures to ground
the shield wire.

3

4. Follow the instructions in the table to insert the lead wires into the
hole in the cover of mini clamp wire mounting plug. Look through
the top of the semi-transparent cover to check that the lead wires
have been firmly inserted all the way to the back. (Insertion is
about 9 mm [0.354 in].)

Use caution in making the connections, since switching on the
power with mistakes in the connections will damage the sensor
head and counter.

No. on the connector Signal name Color of lead wire
1 Sensor head power supply (+) Brown
2 Sensor head power supply (0V) Blue
3 Count output A phase Black
4 Count output B phase White

Black

4321

Sensor head

Sensor head

5. Taking care to avoid letting the lead wires slip out from the mini
clamp wire mounting plug, use pliers or some other hand tool to
crimp the cover and mini clamp wire mounting plug body, and
push the cover into the mini clamp wire mounting plug body.

Limit the crimping force to 980.7 N [220.5 Ibf]. When the cover is
flat and placed at the same level against the mini clamp wire
mounting plug body, the connection is complete.

6. Check one more time that the wiring is correct.
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Connection instructions for humidity correction unit connector \

| CAUTION

When the humidity correction unit cable and the humidity correction
unit connecting cable are delivered, the mini clamp wire mounting
plug and mini clamp wire mounting socket are not yet connected. As
a result, follow the instructions below to connect them. Moreover, if
performing a reconnection for the purposes of length adjustment,
use the instructions below for the connection.

1. For the reconnection, always use the mounting plug or socket
shown below.
Mini clamp wire mounting plug 3P Model: FS1U-3M
Mini clamp wire mounting socket 3P
Recommended Model: 37303-3101-000FL (Manufactured by 3M)

2. Check that the cover of the mini clamp wire mounting plug (the
part where lead wires are to be inserted) is protruding from the
body of mini clamp wire mounting plug. It cannot be used if it’s
flat and placed at the same level against the body.

ChB.

3. Cut the humidity correction unit cable and the humidity correction
unit connecting cable to match the required length.
Remove the outer sheath for 50 mm [1.969 in] from the tip of the
cable, to expose the lead wires. At this time, do not remove the
insulation from the lead wires.

—)

4. Follow the instructions in the table to insert the lead wires into the
hole in the cover of mini clamp wire mounting plug. Look through
the top of the semi-transparent cover to check that the lead wires
have been firmly inserted all the way to the back. (Insertion is
about 9 mm [0.354 in].)

Use caution in making the connections, since switching on the
power with mistakes in the connections will damage the sensor
head and counter.

No. on the connector Signal name Color of lead wire
1 Correction unit power supply (+) Brown
2 Correction unit power supply (0V) Blue
3 Correction unit output Black

321

Sensor head

5. Taking care to avoid letting the lead wires slip out from the mini
clamp wire mounting plug, use pliers or some other hand tool to
crimp the cover and mini clamp wire mounting plug body, and
push the cover into the mini clamp wire mounting plug body. Limit
the crimping force to 980.7 N [220.5 Ibf]l. When the cover is flat
and placed at the same level against the mini clamp wire
mounting plug body, the connection is complete.

6. Use the same process for the mini clamp wire mounting socket.

7. Check one more time that the wiring is correct.

864 IKOGRANEI

1. The humidity correction unit is used to correct scale tape expansion due to
humidity.
Install it as near to the sensor head as possible.

2. Application in locations where extreme condensation is possible, or in locations
where water or salt water can intrude can result in deterioration of the element.

\ Connection instructions for input/output/communication cable

Follow the instructions below to connect your device with the
input/output/communication cable.

No. on the connector Signal name Color of lead wire

1 Input signal 1: reset Red

2 NC —

3 Output signal 1: Zone signal White
4 Output signal 2: Start point signal Green
5 Output signal 3: End point signal Yellow
6 Output signal 4: Stop signal Brown
7 RS232C: 0V Black
8 RS232C : RXD Blue

9 RS232C : TXD Brown

Connection instructions for sensor head connecting connector

When the sensor head connecting cable is delivered, the male
straight connector and the female connecting connector are not
yet connected. As a result, follow the instructions below to
connect them.

1. Pass the sensor head cable through the cord bushing and
connector body, and solder it to the insulation unit contact.
Use caution in making the connections, since switching on the
power with a mistake in the connection could cause damage
to the sensor head and counter.

2. Solder the lead wire to the contact, and then use the crimping
tool (Hirose Electric HR 10A-TC-02) or pliers to crimp the
clamping part provided to the sensor head connecting cable.
After crimping, the outer diameter should be approx. ¢5.3
[0.209]. At this time, wrap the shield net wire into the sheath,
use the clamping part to hold, and crimp in place.

3. Check one more time that the wiring is correct.

No. of the contact | Color of lead wire
Insulation unit
1 Brown
2 Blue
3 Black
Contact No. 4 White

Connector body
Wrench flats Cord bushing
Cable

——

Lead wire -
Brown-__J.
Blue i A

o)
.| n,
2 mm [0.079 in] [orove‘r]
D
(10 mm [0.394 in])

Set screw
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Handling instructions and precautions

4. Screw the insulation unit thread into the connector body. Use
a wrench to tighten to 1.5 N-m [13.277 in-Ibf]. When tightening
the connector body, first slacken D portion (10 mm [0.394 in]) to
avoid applying a load on the soldered wiring, and then perform
the tightening.

5. Tighten the set screw so that the tip of the set screw touches
the clamping part’s either dent located in 2 places. Use a
tightening torque of 0.3 N-m [2.655 in-Ibf] for the mounting
screw.

6. Finally, cover the connector body with the cord bushing.

7. Use the same process for the female connecting connector.

Sensor head connecting cable ZMK1-[]
|

Female connecting connector

/£

Mini clamp wire mounting plug
(Items provided with sensor head)

Installing and removing of power supply, sensor head,
humidity correction unit, and input/output/ communication cables

When installing the power supply, sensor head, humidity
correction units, and input/output/communication cables, align
the lock lever position as shown in the diagram, and insert until it
locks against the connector on the counter side.

To remove, push down on the lock lever and then pull out the
mini clamp wire mounting plug. At this time, be careful to avoid
applying excessive force to the lead wire.

Sensor head connector "'
Power supply connector"*®

Humidity correction

Lock lever unit connector

Sensor head

\ /ZMA1D

=\

| LB
g P«
m/ Input/output/communication cable

-CLD

Note: Always be sure to check that the sensor head connector and power
supply connector are not connected the wrong way.

\ Attaching the panel mounting parts and protective front cover

Panel (1 Insert the mounting
plate body from the front
of the panel hole.

®
B

Mounting body

Couner 3 Insert the counter
/ from the back of the
mounting body.

&

Protective front
cover (® From the back of the

Mounting holder position in @, place

the mounting holder

@ on the mounting body
<] groove, and insert it.

(Sold separately)

@ Attach the separately
sold protective front
cover in place.

Groove on panel mounting body

* For removal, follow the above procedure
in reverse, using a screwdriver or other
tool to remove the mounting holder.

Attaching the mounting bracket

2-M2.6X0.45 Depth 6
(Mounting thread)

Hex socket head screw

(Provided with mounting bracket)
- %

Mounting bracket
PSU-BR

Use the hex socket head screws (M2.6X0.45 length 5 mm
[0.197 in]) to mount the mounting bracket into the mounting
holes on the back of the counter.

The tightening torque should be 0.32 N-m [2.832 in- Ibf].

Maintenance

Using the stroke sensor in an environment where it is exposed to
splashing coolant, dust, or other foreign matter can result in
soiling of the sensor head sensor surface and/or scale, making
correct sensing impossible. Periodic maintenance is
recommended.

For information about maintenance procedures, refer to the
instruction manual that comes with the product.

KOGRANCEI 865
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Major Parts and Functions

4

[ ) General precautions

KOGANEI v /®

mm/sec Tem Hum Zone
@ O] Mode
Stop Start End Zone
>O 000 ou

Output Mode

@ Zone output

When the counter value is within the reference value * allowed
value, the output is ON.

Allowed value Reference value Allowed value

| | |

Count direction =)

Output — |

‘ Output ON in this interval ‘
I |

Note: Since the counter sampling interval is 2 ms, a maximum 2 ms delay
occurs in output.
(If it passes from the (—) allowed value through the (+) allowed value
in 2 ms or less, output may not occur.)

1. When using a power supply with a commercially available
switching regulator, be sure to connect a frame ground (F.G.).
2. When using devices that generate noise (switching regulator,
inverter motor, etc.) in the vicinity of the counter or mounted
sensor head, be sure to connect a frame ground (F.G.) to the
devices.

3. After completing wiring work, check to make sure that all
connections are correct.

1. Check fluctuations in the power source to confirm they do not
exceed the ratings before turning on the power.

2. Avoid use during the transitional state (1 second) when the
power is turned on.

3. Never use a needle or any other sharp pointed object to
perform key operations.

No. Name Description

@ LCD display Displays distance, speed, time, and errors, etc.

® SRl OUtptj:ég)d AL Lights up when switch output is ON
® UP key Used when adjusting setting value upward

@ DOWN key Used when adjusting setting value downward

® Mode key Used for all types of settings

(6 | Mode LED indicator (green) Lights up when mode setting is performed

For information about the cleaning procedure, setting procedure, error display, and communication
with a computer, refer to the instruction manual (No.Y142993) that comes with the product.

866 IKOGMRANEI
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Stroke Sensors

Specifications

@® Sensor head

Model ZMA1[]
Power supply voltage 24 \VDC=*5%
Consumption current 100mA MAX.

Sensing method

Optical linear encoder

Signal output

A phase, B phase: Open collector output Ic = 20mA (max.)
Residual voltage: 0.3 V or less (at Ic = 20 mA)

3.3kQ

10kQ

Output waveform

10um

2.5um

A phase

B phase

AB phase open collector output phase

Pin assignments

24V GND A phase B phase

Brown Blue Black White

Minimum resolution

2.5 um (for 4X multiplication)

Accuracy

Measuring length: For L mm, =0.013 =(L X 0.0002) mm
Operating ambient temperature: 23°C [73°F]; Operating ambient humidity: 50% RH

Maximum response frequency

600 kHz: (Maximum response speed: 1500 mm/s [59 in/sec])

Maximum transmission distance

25 m [82.021 ft] (Using Koganei junction cable and Koganei counter)

Mounting methods

Cylinder side mounting (factory assembled)

Operation indicator lamp

Red encoder LED lights when power is turned on.

Cable

Heat-resistant, oil-resistant vinyl sheath instrumentation cable ¢ 4.5[0.177] 0.15 mm?
4-lead twisted pair shielded 3000 mm [118 in] With 4P connector

Insulation resistance

100 MQ or greater at 500 VDC megger

Dielectric strength

500 VAC, 1 minute

Shock resistance

30G, attenuation time: 11 ms

Protective structure

None

Vibration resistance

5@, 20 to 250Hz

Operating temperature and humidity ranges

0 to 60°C [32 to 140°F] Less than 90% RH (Non-condensation, non-freezing)

Storage temperature and humidity ranges

—20 to 60°C [-4 to 140°F] Less than 90% RH (Non-condensation, non-freezing)

Material

Case: PBT

Mass

100 g [3.5 0z] (Including cable)

Junction cable
(Option)

ZMK1-3L: 3 m [9.843 ft]

ZMK1-5L: 5 m [16.404 ft]

Reference: For rod slider main unit specifications, visit the Koganei website.
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@ Counter
Model ZMC1

Power supply voltage 24 VDC=£3%
Power Consumption current 100mA MAX. (not including supply power to sensor)

Sensor supply voltage 24 VDC

In distance display mode: Display of distance as "***.**" (mm) within effective measurement range

Value display In speed display mode: Display of average speed of setting range. "****" (mm/s) (Mode indicator lamp: Green LED lit) (Refer to "Display accuracy 1", page 869)

Name In time display mode: Display of average duration. "*****" (mm/s) (Mode indicator lamp: Green LED lit) (Refer to "Display accuracy 2", page 869)

Mode indicator lamp

Green LED lights when zone, temperature correction, humidity correction settings are enabled.

Operation indicator lamp

Red LED lights when each switch output is ON.

Detection mode Normal sensing mode
Zone signal output setting, temperature correction setting, humidity correction setting, display inversion setting
Distance display, speed display, time display
Count input by sensor head connection
LCD display reset 10 ms or greater 0.5 VDC or less

Output at the set threshold value interval

Operation mode Setting mode
Display setting mode
Count input

Reset input

Input signal

Zone output OUT1

Output when distance display is within ="__0.25" and stop output is ON (equivalent

Start terminal oulput OUT2 to previous sensor cylinder start terminal side sensor)

Output points: 4

Termination output OUT3 | Output when distance display is at ="__0.26" or greater (less) and stop output is ON
Switch output Stop output OUT4 Output when there is no displacement exceeding 0.25 within 0.1 s. (Refer to "Display accuracy 3", page 869)
Output method NPN open collector output
Load voltage 30 VDC MAX.
Load current 50mA MAX.
Internal voltage drop 0.3V MAX. (at 5 mA)
Response time 100 ms or less (including cylinder stop output decision time)
Settings Main unit key setting Refer to the instruction manual that comes with the product.
External communication settings Refer to the instruction manual that comes with the product.
Operating temperature range 0 to 50°C [32 to 122°F] (non-condensation, non-freezing)
Storage temperature range —10 to 70°C [14 to 158°F] (non-condensation, non-freezing)
) Noise resistance EN61000-4-4 EFT/B level DATA: =1 KV (Level 2)
Fer;\{lsrt(;r;r::ntal Dielectric strength 500 VAC, 1 minute
Insulation resistance 100 MQ or greater at 500 VDC megger
Vibration resistance 10 to 55 Hz, two hours in each direction (XYZ)
Shock resistance 294.2 m/s? [30 G] (5 times each)
Material Case: PBT
General : :
Mass 60 g [2.116 oz] (excluding cable, mounting parts)
Power cable -3LE: 3 m [9.843 fi] -5LE: 5 m [16.404 ft]
Cable (included) | Input, output, -3LD: 3 m [9.843 f{] -5LD: 5 m [16.404 ft]
communication cable
Junction cable Ezv:ﬁgﬁ:;t;l;rection ZMK2-3L: 3 m [9.843 ft] ZMK2-5L: 5 m [16.404 ft]
(sold separately) unit ZMK3-3L: 3 m [9.843 ft] ZMK3-5L: 5 m [16.404 ft]
Option Mounting parts Mounting bracket -B
(included) Parts for panel mount . . -P
Parts for panel mount (with protective front cover) -P-C
Mounting parts Mounting bracket PSU-BR
(sold separately) Parts fgr panel mount PM100
Protective front cover KB100

@ Humidity correction unit

Model ZMH1
Power supply voltage 5VDC*5%
Consumption current 0.6mA MAX.
Output voltage 10mV/%RH
Pin assignments 5V: Brown ‘ GRD: Blue ‘ Analog output: Black
Cable Qil resistant, flex resistant PCCV ¢ 2.6 [0.102] 0.15 mm? 3-lead 3000 mm [118 in] With 3P connector

+5%

1 min (90% elapsed time when 30% RH&85% RH is 100)

0 to 50°C [32 to 122°F] (non-condensation, non-freezing)
—20 to 60°C [-4 to 140°F] (non-condensation, non-freezing)

5 to 55 Hz, Amplitude: 2 mm [0.079 in], two hours in each direction (XYZ)
980 m/s? [100 G] 6 ms Three times in each direction (XYZ)
Case: POM
70 g [2.469 oz] (Including cable)

Nominal accuracy

Response time

Operating temperature range
Storage temperature range
Vibration resistance

Shock resistance

Material

Mass

868 IKOGMRANEI
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Precautions
ey

@ Mounting

1. The sensor is not equipped with a protective structure. It is not suitable for use in locations subjected to large amounts of dust, or in locations where it is exposed to oil
droplets, coolant, etc. For use in such locations, protect the sensor with a cover, etc.

2. An optical linear encoder is employed. Proper sensing will not be possible if a light source of 750 lux or greater is shining directly onto the sensor. 750 lux creates an
environment suitable for general production process visual work (JIS Z 9110).

3. Do not pull on sensor cables with strong force.

. Wiring

. Sensors ship connector free, with connectors included. Wiring should be done by someone who understands correct connection procedures, taking care not to make
any connection errors.

. Be sure to ground the shielded cable during use.

. When using devices that generate noise (switching regulator, inverter motor, etc.) in the vicinity of the installed sensor, be sure to connect a frame ground (F.G.) to the
devices.

. To avoid miscounting due to noise, separate the sensor cable from other power lines and AC type valves.

. After completing wiring work, check to make sure that all connections are correct.

. Before turning on power, connect all connectors.

. Check fluctuations in the power source to confirm they do not exceed the ratings before turning on the power.

. Avoid use during the transitional state (1 second) when the power is turned on.

. When extending cables, be sure to use Koganei junction cables to prevent miscounting due to noise.

@ Receive circuit
1. When using a commercially available counter or other device, take care concerning the response frequency. Counting will not be possible if the cylinder speed is
faster than the counter response frequency. A Koganei counter response frequency of 600 kHz supports a cylinder speed of 1500 m/s [59.055 in/sec] (including
jumping and bouncing).
2. If a Koganei counter is not being used, output signal noise should be considered and a filter and other measures should be provided in the receive circuit.
@ Sensing accuracy
1. Total accuracy after devices are mounted depends on the mounting condition and environment, so devices should be calibrated by you.
2. Sensor scale tape can expand and contract due to changes in temperature and humidity. Use the information below as guidelines for expansion/contraction values,
and add expansion/contraction values in accordance with temperature and humidity.
1) Relative to a standard temperature of 23°C [73.4°F], each rise of 10°C [50°F] causes elongation of 0.0018 mm (per 10 mm [0.394 in]), which means that the
measured value should be shortened by approximately 0.0018 mm (per 10 mm [0.394 in]).
2) Relative to a standard humidity of 50% RH, each rise of 10% RH causes elongation of 0.0012 mm (per 10 mm [0.394 in]), which means that the measured value
should be shortened by approximately 0.0012 mm (per 10 mm [0.394 in]).
*The Koganei dedicated counter ZMC1 corrects values using temperature input, while the separate humidity correction unit ZMH1 automatically corrects for humidity.
3. When a cylinder's internal stopper is being used as the reference point, deformation of the bumper inside the cylinder can cause the reference point to change. If this
happens, use a stroke adjustment cylinder with metal stopper, or provide an external stopper. Also note that a stopper becomes deformed with wear, so periodic
maintenance is recommended.

@ Display accuracy
1. In speed display mode, the average speed of the speed measurement range specified by you is displayed subject to the conditions described below.
When the duration of the setting interval is 0.05 seconds or greater, the displayed time will have an error, relative to the actual time, within 5%, within =1 digit.
2. In time display mode, the duration of the speed measurement range specified by you is displayed, but sampling time within the counter (2 ms) will have a display error.
3. Stop output (stop decision) is output if there is no displacement exceeding 0.25 mm [0.01 in] within 0.1 seconds, so it is also output even when there is cylinder
operation within 2.5 mm/s [0.098 in/sec]. However, distance measurement is performed.

wWnN
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Internal Circuit

@ Stroke sensor counter block diagram

Sensor head Counter
24V (brown)61 1 6 24V (brown) - c
24 VD
OV (blue) |- |2 2|~ OV (blue) L L L - 3%
g A phase (black)| - | 3 h 3|0
t 4
= B phase (white) o4 %
= 1 o
2 2|
= 3 0O
5 ]
o 4 o OUT2 (green) Load
. © i 5| | OUT3 (yellow) @
unit c i @) =
+5V (brown) 1 1 § 6 | | OUT4 (brown) [Joa
ry
0V (blue) 02 ax
x
Analog output | ~ | 3
(black)
e 7|50V (black)
747 8 o RXD (blue) |PC or other
device
9 o TXD (brown)
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Order codes (Stroke sensor compatible mini guide slider)

. $4.5to 8 [0.177 to 0.315] For the products below, orders for just a sensor head or without a sensor head are not allowed.
MGA SA x |- |- || [-ZMA1
Cylinder bore Number of
X pins
Stroke 1: 1 included Strok
@See page 860 for 2:2included >'TOKE sensor
. Y Sensor head
cylinder bores and 3: 3 included ES1U-4M Included
strokes. 4 4included (FS1U-4M included)
Positioning bi Sensor head mounting direction°te
— Positioning pin . - . L
e
- N Incatl Wi I IpI I lon.
compatible P :Pinincluded P PPng
Mini guide sliders .
Mounting diecton (Nte: Excluding s toylnders) Important! Note that the sensor head mounting direction is
ounting direction (Note: Excluding side mount cylinders : oy g
opposite that of the piping mounting direction.
Function R : Right side when viewed from the rod side pp PIping 9
Blank : Standard cylinder L : Left side when viewed from the rod side
P :Output stroke adjustment cylinder Table direction (Note: Side mount cylinders only)
E : Output/input stroke adjustment cylinder R : Right side when viewed from the rod side
L :Side mount cylinder L : Left side when viewed from the rod side

G : Cylinder with buffer

PG : Cylinder with output stroke adjustment buffer

EG : Cylinder with output/input stroke adjustment buffer
LG : Cylinder with side mounted buffer

H :Standard cylinder back piping specification
GH : Standard cylinder back piping specification with buffer

@ ¢10[0.394]
MGA| SA| x |- |- -l L 1-zmAd
Cylinder bore . . ‘
x Positioning pin Stroke sensor
Stroke Blank: no pins Sensor head
®s 860 f P :Pinincluded (FS1U-4M included)
ee page or )
cylinder bores and Number of pins
strokes. 1: 1 included
2: 2 included
Stroke sensor 3: 3 included
mpatible 4: 4 included
compat . N ) o ) Stroke adjustment position
Mini guide sliders Mo.unt!ng dlre_chon (Note: E.xcludlng side mount cyllpders) Blank : No stroke adjustment
R : nght.5|de when.wewed from the rod 'S|de 2 :Both ends (two included) Nete
L: Lef'.( 3|dfe when \.mse?/ved from th(? rod side F :Output end (one included) N
Table‘dlrect_lon (Note: _|de mount cylinders oply) R :Inputend (one included) N
R : Right side when viewed from the rod side
L : Left side when viewed from the rod side Sensor head mounting direction"®
Function Stroke adjustment mechanism R : R specification (Select when R is selected for the piping direction.)
Blank : Standard cylinder Blank : No stroke adjustmenttcte L : L specification (Select when L is selected for the piping direction.)
P :Output stroke adjustment cylinder MS :With metal stopper> o
E :Output/input stroke adjustment cylinder SS :With shock absorber™°te Important! Note that the sensor head mounting direction is
L :Side mount cylinder opposite that of the piping mounting direction.

G : Cylinder with buffer
PG : Cylinder with output stroke adjustment buffer

EG : Cylinder with output/input stroke adjustment buffer Note: For details, refer to the variation and option combinations below.

LG : Cylinder with side mounted buffer A r’_netal stopper is prowded as stangard with an_output stroke adjustment
H - standard cvlinder back pioi ificati cylinder, an output/input stroke adjustment cylinder, and output stroke

- Stanaar CY inder acl plplng slplem'lca |9n adjustment cylinder with buffer, and an output/input stroke adjustment cylinder
GH : Standard cylinder back piping specification with buffer with buffer, so selection of -MS is not required.

@Stroke sensor compatible mini guide slider ¢ 10 [0.394] variation and option combinations

Metal stopper Shock absorber
Model Type Output end Input end Both ends | Output end Input end Both ends
-MSF -MSR -MS2 -SSF -SSR -SS2
MGASA10 Standard [ ) o [ ] o [ ] @
MGAPSA10 Output stroke adjustment — — — o — —
MGAESA10 Output/input stroke adjustment — — — o [ J [ J
MGALSA10 Side mounted — — — — - -
MGAGSA10 With buffer — o — — [ ] —
MGAPGSA10 With output side stroke adjustment buffer — — — — — —
MGAEGSA10 With output/input side stroke adjustment buffer — — — — [ J —
MGALGSA10 With side-mounted buffer — — — — — —
MGAHSA10 Back side piping specification o — — o — —
MGAGHSA10 Back side piping specification with buffer — — — — — —
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Order codes (Stroke sensor compatible mini guide slider)

. $12 10 20 [0_472 to 0_394] For the products below, orders for just a sensor head or without a sensor head are not allowed.
MGA| |SA| x |- |- =L [ -ZmAT
Cylinder bore L .
x Positioning pin Stroke sensor
Stroke Blank: no pins Sensor he?d
®s 860 f P :Pinincluded (FS1U-4M included)
ee page or .
cylinder bores and N.un'lber of pins
strokes. 1:1 !ncluded
2: 2 included
3: 3 included
Stroke §ensor 4: 4 included
ctfn‘]pat.lble i Stroke adjustment position
Mini guide sliders Blank : No stroke adjustment
Piping direction 2 :Both ends (two included) N2
R : Right side when viewed from the rod side F  :Output end (one included) Note3
L : Left side when viewed from the rod side R :Inputend (one included) Nete 4
Sensor head mounting directionNot

Stroke adjustment mechanismNet ! R : R specification (Select when R is selected for the piping direction.)

. i L. : L specification (Select when L is selected for the piping direction.

Function Blank : No stroke adjustment P ( piping )
Blank : Standard cylinder MS 'W!th metal stopper L

G :Cylinder with buffer RS :With rubber stopper Important! Note that the sensor head mounting direction is
K :Cylinder with end keep SS :With shock absorber function opposite that of the piping mounting direction.

GK : Cylinder with buffer end keep

Note 1: Without buffer end keep (GK).
2: With buffer (G), without end keep (K).
3: Without buffer (G).
4: Without end keep (K).

@Stroke sensor compatible mini guide slider ¢ 12 [0.472], 16 [0.630], 20 [0.787] variation and option combinations

Metal stopper Rubber stopper Shock absorber
Model Type Output end | Input end | Both ends | Output end |Input end | Both ends | Output end | Input end | Both ends
-MSF -MSR -MSs2 -RSF -RSR -RS2 -SSF -SSR -8S82
MGASA12¢16¢20 Standard (] [ ) o o [ @ o o [ ]
MGAPSA12¢16°20 Output stroke adjustment — — — o — — o — —
MGAESA12¢1620 Output/input stroke adjustment — — — o [ J o (] [ ] [ J
MGAGSA12¢1620 | With buffer = (] = = (] — — [ —
MGAPGSA12¢16°20 | With output side stroke adjustment buffer — — — — — — — — —
MGAEGSA1216¢20 | With output/input side stroke adjustment buffer — — — — [ — — (] —
MGAKSA12¢16¢20 | With end keep (J — — L — — [ ] — —
MGAGKSA12¢16¢20 | With buffer end keep — — — — — — — — —
MGAHSA12¢16°20 Back side piping specification o — — o — — o — —
MGAGHSA1216°20 | Back side piping specification with buffer — — — — — — — — —

B Mini guide slider main unit additional parts

@For details, refer to the catalog.
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. $4.5to 8 [0.177 to 0.315] For the products below, orders for just a sensor head or without a sensor head are not allowed.

CS-MGASA | x || |- || |-zmA1| |

Cylinder bore Number of pins
X 1: 1 included
Stroke 2:2included  Stroke sensor
@See page 860 for 3:3included  Sensor head
cylinder bores and 4: 4 included  (FS1U-4M included)
strokes.
Sensor head mounting direction°te

— Positioning pin

| R : R specification (Select when R is selected for the piping direction.)
Blank : no pins

Stroke sensor compatible

Mini guide sliders P :Pinincluded L : L specification (Select when L is selected for the piping direction.)
MGAHSA can also be selected. .
Blank : Standard Important! Note that the sensor head mounting direction is

—— Piping direction
R : Right side when viewed from the rod side
L : Left side when viewed from the rod side

H :Back side piping opposite that of the piping mounting direction.

Clean system compatible cylinders

® ¢ 10 to 20 [0.394 to 0.787]
CS-MGASA | x |-| |- -l -ZMAT

Cylinder bore

x Positioning pin Stroke sensor
Stroke Blank: ng Pins Sensor hejad
P :Pinincluded (FS1U-4M included)
@See page 860 for _
cylinder bores and Nurr_lber of pins
strokes. 1: 1 included
2: 2 included
Stroke sensor compatible 3: 3 included
1 .
4: 4 included
Mini guide sliders

Stroke adjustment position

MGAHSA can also be selected. Piping direction Blank : No stroke adjustment

Blank : Standard R : Right side when viewed 2 :Both ends (two included)
H :Back side piping from the rod side F :Output end (one included)
L :Left side wher? viewed R :Input end (one included)
Clean system compatible cylinders from the rod side
Stroke adjustment mechanism Sensor head mounting directionNot
Blank : No stroke adjustment R : R specification (Select when R is selected for the piping direction.)
RS : With rubber stopper L : L specification (Select when L is selected for the piping direction.)

SS : With shock absorber

Important! Note that the sensor head mounting direction is

Note: ¢ 10 [0.394] does not have a rubber opposite that of the piping mounting direction.
stopper.

@Stroke sensor compatible mini guide slider ¢ 10 [0.394], 12 [0.472], 16 [0.63], 20 [0.787] variation and option combinations

Rubber stopper Shock absorber
Model Type Output end Input end Both ends | Output end Input end Both ends
-RSF -RSR -RS2 -SSF -SSR -8S2
CS-MGASA10 Clean system compatible — — — (] (] (]
CS-MGAHSA10 Clean, back side piping — — — o — —
CS-MGASA12¢1620 Clean system compatible [ ) (] [ ) o o @
CS-MGAHSA12¢16°20 | Clean, back side piping [ ) — — () — —

M Mini guide slider main unit additional parts
@ For details, refer to the catalog.
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Order codes (Stroke sensor compatible rod slider)

@Standard cylinders For the products below, orders for just a sensor head or without a sensor head are not allowed.

ARSSA X |=ZMA1R

Stroke sensor

Cylinder bore Sensor head
X (FS1U-4M included)
Stroke

@See page 860 for
cylinder bores and
strokes.

Stroke sensor compatible
Rod slider
Standard cylinder

@Cylinder with shock absorber

ARSZSA | Xx |-| |-ZMA1R

Cylinder bore Stroke sensor
X Sensor head
Stroke (FS1U-4M included)

@See page 860 for
cylinder bores and
strokes.

Shock absorber positionNote !
S§S2 : Both ends (two included)
SSF : Output end (one included)Noe 2
SSR : Input end (one included)No¢ 2

Stroke sensor compatible
Rod slider
Cylinder with shock absorber

Note 1: Shock absorber and end keep cylinder cannot be used together.
2: When one shock absorber (SSF or SSR) is included, add-on installation of the opposite side is not possible.

@End keep cylinders

ARSKSA X |=ZMA1R

Stroke sensor

Cylinder bore Sensor head
X (FS1U-4M included)
Stroke

@See page 860 for
cylinder bores and
strokes.

Stroke sensor compatible
Rod slider
End keep cylinderhote

Note: The end keep position is head side keep only.

M Rod slider main unit additional parts
@ For details, refer to the rod slider page.
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Order codes (counter, humidity correction unit)

@Counter

ZMC1 -

(FS1U-4M included)

Cc

—— Mounting parts

Blank : None

B : With mounting bracket

‘ ‘— Input, output, communication cable
Blank : None

Power cable (included) 3LD :3000 mm [118 in]

Blank : None 5LD :5000 mm [197 in]

— Protective front cover \°t©
Blank : No protective front cover

3LE :3000 mm [118in]
5LE :5000 mm [197 in]

: With protective front cover

Note: Protective front cover can be selected only if
panel mount parts are selected. The protective
front cover alone cannot be mounted on the
counter.

P :With panel mount parts

@Humidity correction unit

ZMH1

(FS1U-3M included)

B Additional parts (sold separately)

Sensor head junction cable Note Counter power supply junction cable Note Humidity correction unit junction cable Note
@ ZMK1 — @ ZMK2 — @ ZMK3 —
Cable length Cable length Cable length
3L: 3000 mm [118 in] 3L: 3000 mm [118 in] 3L: 3000 mm [118in]
5L: 5000 mm [197 in] 5L: 5000 mm [197 in] 5L: 5000 mm [197 in]
\" 4 I % /
\ ~.__-;/// j \ \;.____/ |
ol ab " | u ]
Counter mounting bracket Parts for counter panel mount Counter protective front cover
@ PSU-BR| @ PM100 [ @ KB100
g‘ (3] ,i
= |
g , - .
& =
Mini clamp wire mount plug Mini clamp wire mount plug
(For humidity correction unit) (For sensor head, counter power supply)
@ FS1U-3M @ FS1U-4M

Note: Each junction cable is delivered unconnected. Connect them following the instructions on pages 863 and 864.
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Dimensions mm(n] Stroke sensor compatible mini guide slider

~
0
=)
A 9.5[0.374] B o
s
T Sv_)
= (@]
4
b4 S,
[A 0
f@ Al Y

Important! For information about mini guide slider unit dimensions, refer to the general catalog.
@ -ZMA1R (Sensor head mounting direction R)

31.5[1.24]

—

[mm]

e [

[m|

& oD b
D odb

hiig

(%) ®}“@‘

< H @ -
m=it
(CH I
Lo © e iy
HJHH %EL
(] (]
CRER
@ -ZMA1L (Sensor head mounting direction L)
°@ g e o 3
2\ S Ly A
he/ o Y SP
@ Ty o Bl o )
= ) EEj
_ |.B E D 31.5[1.24]
9.5 [0.374] S,
0
i
%@’ ’[::f”’i@‘j
Cylinder bore Code A B C D
4.5[0.177] 0.2[0.008] | (0.3[0.012]) | 32.5[1.280] | 4.25[0.167]
6 [0.236] 2.1[0.083] | (0.4[0.016]) | 34.5 [1.358] | 4.25 [0.167]
8[0.315] 3.2[0.126] | (1.3[0.051]) | 38.5[1.516] | 4.25[0.167]
10 [0.394] 5.2[0.205] | (1.3[0.051]) | 40.5 [1.594] | 4.25[0.167]
12[0.472] 5.21[0.205] | (3.3[0.13]) | 48.5[1.909] | 0.25[0.01]
16 [0.630] 8.7[0.343] | (4.8[0.189]) | 54.5 [2.146] | 2.25[0.089]!
20 [0.787] 12.2[0.480] | (6.3[0.248]) | 61.5 [2.421] | 6.75(0.266]'

Note 1: D = 22.25 [0.876] in the case of stroke 90 [3.543] or greater.
2:D =26.75[1.053] in the case of stroke 90 [3.543] or greater.
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Dimensions mm [in] Stroke sensor compatible rod slider

Important: For rod slider unit dimensions, refer to the CD-ROM or Koganei website.

A 9.5[0.374] B
> > [1.24]
ﬁﬁ o
} I T ‘ T T
7 ¢@ 3 ¢ 4}@ 5 %@ 5
> - Do e & |
& | - ﬂ e oo
Téﬁ |
[ — fan
- —&
,} L
—’ﬁ
Jli
e =
N
J_
T
— D0
Cylinder bore—C0d€ A B C D

6 [0.236] 7.2[0.283] 5.3[0.209] 50.5[1.988] 39.75 [1.565]

10 [0.394] 12.7 [0.500] 8.8 [0.346] 65.5[2.579] 46.75 [1.841]

16 [0.630] 17.2[0677] | 11.3[0.445] | 75.5[2.972] | 46.75 [1.841]

20 [0.787] 202[0.874] | 15.3[0.602] | 86.5[3.406] | 56.75 [2.234]

25 [0.984] 29.7 [1.169] 17.8 [0.701] 104.5[4.1] 61.75[2.431]
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Dimensions mm in]

@®ZMC1 Counter

40 [1.575]

Mode indicator lamp (green)

Switch output indicator lamp (red)

Connector for humidity

Sensor head connector

40 [1.575] 27.6 [1.087] ,_7.8[0.307] correction unit Power supply connector
KOGRANGI 2o / /
- H e H
ZMC1 o o
v N g g
=) S O
mm/sec Tem Hum Zone — @ ;.
Mode 3 B !
Stop Start End/Zone g }‘ 0 Sl I I
Out - ™ Y I il
A 4 j 21 )
Mode key A /
. . 5[0.197
32 [1.26] 2-M2.6 depth 6 [0.236] S0 [1.181] [ ]
Connector for input/output/communication/
@ZMH1 Humidity correction unit
43[1.693] - (3000 [118.11])
15[0.591] , 18 [0.709] (50 [1.969])
Q >
o 1[0.039] 81[0.315]
(V] i E—
51 &f =—
S 8 [‘:’:) i — s
S ‘
g, & S5 — |
Ny — NG o
&
S 2-92.3[0.091]
<
g[ [ I ?ﬁ
L———r1r—
) I —
S
[
@®ZMK1-[ ] Sensor head junction cable
(50 [1.969])
3 = ‘
< 35 [1.378] Q 35.3[1.39] —
S, < !
0 = N
b s %
N 2
i -
(10 [0.394])
Male straight connector Male connector for junction
Cable length: £
3L=(3000), 5L=(5000)
@®ZMK2-[ ] Counter power supply junction cable
(20 [0.787])

@
@
<
3 |]
<
oi
-

14.9 [0.587]

15.6[0.614]

Mini clamp wire mount plug

23.4[0.921]

15.8 [0.622]

Mini clamp wire mount socket

Cable length: £
3L=(3000), 5L=(5000)
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@®ZMK3-[ ] Humidity correction unit junction cable

10.4 [0.409]
]

15.6[0.614]

13.8 [0.543]
N
[ ]

23.40.921]

Mini clamp wire mount plug Mini clamp wire mount socket

@PSU-BR Counter mounting bracket

S
s 2-¢4.5[0.177]
w0
i r:‘j
g L
- \
o 3
11[0.433]  _[16[0.630] g
(=2
7[0.276] _ _ 24[0.945] __ (7[0.276])
0|
= 2:92.9[0.114]
T =
e -7 ﬁ
o,
Y ; ! =
4[0.157] 30[1.181] @
38[1.49] | 2
o

Hexagon socket head screw
M2.6X0.45 Length 5[0.197] Two included

@®FS1U-3M Mini clamp wire mount plug (for humidity

correction unit)

@
[N}

]
15.6 [0.614]

5.9[0.232]
M
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OFS1U-4M

Cable length: £
3L=(3000), 5L=(5000)

(20 [0.787])

$2.6[0.102]

(20 [0.787])

I

Mini clamp wire mount plug (for sensor

head and counter power supply)

(6}
S
o
©
X
-
N
~
S
~
oo
e

15.6 [0.614]

5.9 [0.232]

~
w
=N

) [f]==

a
=




Dimensions mm [in]

@® KB100 Counter protective front cover @ PM100 Parts for counter panel mount
9.5[0.374]

‘ 51.2[2.016] __8[0315] ‘R DY
] | o = |=E]

5 | ‘ e s s o ‘

N ‘

| 55.4 [2.181]
T B

48[1.89] 410.157] 327[1.287] _

@Holes for sensor controller mounting (for panel mount)

48[1.89]

70[2.756] _ L —x==

45 [1.772]'§°1°%4

45 [1.772) 36024

70 [2.756]

Note 1: Use a mounting panel thickness of 1 to 3.2 mm [0.039 to
0.126 in].
2: For adjacent mounting, provide at least the amount of
spacing shown above between holes.
3: DIN43700 standard.
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