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Miniature Flow Rate

FSivi-J

Miniature/lightweight & high response

Demonstrates its power in confirmation of suction/release for electronic parts, etc.

Functions focus on equipment integration to create a more compact and lighter system.
It can be mounted on the tip of a moving part near the measuring section, contributing to
improved system responsiveness. Determination of the flow dlrectlon relating to normal-
reverse inverted flow due to positive/negative pressure ope
wide flow rate range provides high added-value funciie

Series

Sensor Rapiflow®

Flow rate sensor I

Miniature/lightweight/high-speed
response flow rate switch :

o FSM'X Serie _

Compact

mssr  Compact body enabled by separ
Sompect sensor head. Reduced vol
Water compared to conventional
Manifold
achieved.
Flow rate range

(air)

(liquid)

Unit weight of 4 g and ultra-
+0.5, £1, £5, £10, 0.5, 1, 5, 10 L/min

Miniature/ultra-high-speed
response flow rate sensor

FSM-V series

Astonishing compact size and 5 ms
high-speed response, beyond all
reasonable expectations,
have made possible a
design once
abandoned.

Flow rate range
10.05, +0.1, +0.5,
+1, 5, 10 L/min

Display/FSM-V-D
ID30><32

Ending

370 CKD

" RAPIFLOW Series variation
FSM-X Series

Analog output

FuII scale row rate Working
Accuracy
(Lmeanty) pressure
g, -o_n LIm|n range
<
Discrete Flow path ‘; i Analog
sensor head block 5 3 Connection Output
® S
= ) 5 | S % F.S.
. = _“’ = 1
ESE |
FSM-X- FSM-X-
AF005 AF005[]
FSM-X- FSM-X- S () 0to +FULL
=3 to +
AF010 AF010.] S °Y
FSM-X- FSM-X- g L &
AF050 AFOSOD g 0  FULL flow rate
FSM-X- FSM-X- () g Negative | Positive
AF100 AF100L] Resi Sensor head g4 3 Pressure | Pressure
esin =
FSM-X- FSM-X- push-in fitting M5 ° oo | on
AR005 AR005(] o
FSM-X- FSM-X- w P FULL to +FULL
AR010 ARO10(] e
®
FSM-X- FSM-X- 2
o o 1V
ARO050 AROSOD S -FULL flow rate FULL flow rate:
FSM-X- FSM-X- °
AR100 AR100[]

Note: Applicable only for AR type.

FSM-V Series
Anal FuII scale row rate Accuracy Worklng
on:\ o? - LI Ll (Lmearlty) pressure
utpu o mL/min min range
< Analog
3 Connection Output
z % F.S.
o
FSM-V- FSM-V-N/
A-R0005 P-R0005
FSM-V- FSM-V-N/ °
A-R0010 P-R0010
FSM-V- FSM-V-N/ () Negative | Positive
A-R0050 P-R0050 21.8 Fiber tube g4 Pressure | Pressure
Resin . ) +5%
FSM-V- FSM-V-N/ push-in fitting M5 °
A-R0100 P-R0100 02 FULL +FULL
FSM-V- FSM-V-N/ ~
A-R0500 P-R0500
FSM-V- FSM-V-N/ ~
A-R1000 P-R1000

CKD
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Model No. Notation Method
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Model No. Flow Direction
Output:  @Flow rate range
Analog output
OFlow direction
Code Description
F Uni-direction
R Bi-direction
©Fitting
Code Description
-
Blank |Single sensor head (without fitting) T
HO04 @4 mm with push-in fitting
With flow
path block [ .
MO05 With M5 =

Model No. Notation for Options

@Cable with connector (3-conductor, 3 m)

Ending

372

FSM-X-C33

CKD

Refer to the CKD website for detailed compatible model Nos.

A @(oos)-@?@-@

Miniature flow rate switch Rapiflow

FS M -X Series (for airnitrogen gas)

o R @Flow rate range: +0.5, +1, 5, +10, 0t0 0.5, O to 1,
Oto5,0to 10 L/min

QFIow rate range

Code Description
005 |Full scale: 0.5 L/min
010 |Full scale: 1 L/min
050 |Full scale: 5 L/min
100 |Full scale: 10 L/min
Ocable
Code Description
Blank [Without cable
3 Cable with connector (3-conductor, 3 m)

Specifications

Flow rate range (L/min) *1

FS M 'X Series

Specifications

Analog output

-0.5t0+0.5 -1to +1 -5to +5 -10to +10 0t0 0.5 Oto1 Oto5 0to10

Applicable fluids *2

Clean air ISO 8573-1: 2010 [1:1:1 to 1:6:2], nitrogen gas

Max. Working Pressure, MPa 0.2
Min. working pressure MPa -0.09
Proof pressure MPa 0.3

Ambient temperature/humidity °C

0 to 50, 80% RH or less

suonpuoy BuIyIOA

Working fluid temperature °C

0 to 50 (no condensation)

Storage ambient temperature °C

-20 to 60 (no condensation)

Output Analog output 1 point (1-5 V voltage output, connected load impedance 50 kQ and over) *3
Linearity Non-linear characteristics
5 Pressure characteristics Bi-direction: +5%F.S. or less (-0.09 to 0.2 MPa, 0.1 MPa reference)
c Uni-direction: £10%F.S. or less (-0.09 to 0.2 MPa, 0.1 MPa reference)
[
L Temperature characteristics Bi-direction: +0.3%F.S./°C or less (0 to 50°C, base temperature 25°C)
N P Uni-direction: £+0.6%F.S./°C or less (0 to 50°C, base temperature 25°C)

Reproducibility (repeatability) *5

+2% F.S. or less

Response time *6

5 ms or less (8 ms or less for 10 L/min)

External leakage *7

1 mL/min or less (single sensor head), 2 mL/min (with flow path block)
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Current consumption *8 30 mAor less Compact
Power supply voltage 24 VDC (21.6 to 26.4 VDC) ripple rate 1% or less ?:‘g sensor
Power supply voltage fluctuation +2% F.S. or less (21.6 to 26.4 V) Compect
Lead wire 2.9 mm 3-conductor (20.38 mm insulator outer diameterg0.8 mm ) flow sensor
Connector| Product side SMO03B-SRSS-TB (JST Mfg. Co. Ltd.), without lock mechanism (uid)
Compatible | Housing SHR-03V-S (JST Mfg. Co. Ltd.) }\’X::ﬁ{ol ’
connector | Connector pin SSH-003T-P0.2-H (JST Mfg. Co. Ltd.) Unit
M i Mounting orientation Unrestricted in vertical/horizontal direction
ountin - . N i
9 Straight piping section Not required
Vibration resistance 10 to 150 Hz, compound amplitude 1.5 mm, max. 10 G, 2 hours per X, Y, Z direction
EMC Directive EN61000-6-4, EN61000-6-2
. Blank Approx. 4 (cable not included
Weight PP ( - )
©) HO4 Approx. 17 (cable not included)
9 MO05 Approx. 17 (cable not included)
*1: Flow rate converted to volumetric flow rate at 20°C, 1 atm (101 kPa) and 65% relative humidity.
*2: Use air which does not contain corrosive elements such as chlorine, sulfur or acids. When using compressed air, use clean air compliant with ISO 8573-1: 2010
Class [1:1:1 to 1:6:2]. Compressed air from the compressor contains drainage-water, oil oxide, foreign substances, etc. To maintain the function of this product,
install a filter, air dryer, and oil mist filter on the primary side (upstream side) of this product. When using this product to confirm suction, be sure to install an air
filter between the suction nozzle and this product to prevent intake of foreign matter.
Source pressure Air dryer Filter Regulator Oil mist filter (Micro-migtlow rate sensor
separator) FSM-X Series
*3: The flow rate output of this product does not indicate the absolute value of the flow rate.
* Connecting load
The output impedance of the analog output section is 1 kQ . If the impedance of the connecting load is small, output error increases. Check error with the
impedance of the connecting load before using.
M Example of calculation
+ Output impedance of FSM-X Ro=1kQ
« Load internal impedance Rx=1MQ
+ Output value = (1-Ro/(Ro+Rx))x100% = (1 - (1 kQ/(1 kQ+1 MQ))x100%
— Output value error = approx. 0.1%
* Wiring resistance
The voltage used for this product is the voltage at the connector. When using the optional cable (FSM-X-C33), note that the voltage varies due to the cable
wiring resistance (0.23 Q/m or less).
Il Example of calculation
« Wiring resistance of optional cable (FSM-X-C33) (3 m): 0.23 Q/mx3 m=0.69 Q
« Voltage generated between power supply and wire = Current consumption of product (=30 mA) x Wiring resistance 0.69 Q = approx. 0.02 V
« Output value error = 0.02 V / 4 V (full scale) = 0.5%F.S.
*4: Calibrate the sensor using uni-direction analog output of 1 to 5 V and bi-direction analog output of 3 to 5 V.
Accuracy conditions: Temperature 25+3°C, power supply voltage 24+0.01 VDC
F.S. is defined as analog output 1 to 5 V.
*5: When the flow rate is ON, the average value of data taken for 20 seconds at a sampling cycle of 0.5 ms is determined as a measurement value for 1 time, and
the repeatability is determined by a flow rate of ON-OFF continuously 10 times. Change over time is not included.
*6: The time required for the output to reach 80% of the full scale of flow rate after the flow is detected. The response time varies depending on the piping conditions.
*7: The value obtained when an internal pressure of 0.2 MPa is applied in an environment of 25°C+3°C. It is an initial value, not including change over time. .
*8: Current for when 24 VDC is connected, and no load is connected. Please note that the current consumption changes depending on the load connection status. Ending
CKD s



FS M 'X Series

Dimensions
@Discrete sensor head
27 0.1
CKD |
‘ i
[Te)
© < O '*' \ : ©
T FSM-X | ‘
2-¢2.3 through hole (for M2 thread)
§ 31.4
o - Connector
4 26 SMO03B-SRSS-TB (JST Mfg. Co. Ltd.)
..é 22.4
2
o
L I
[CKD MADE IN JAPAN | \
| /
i o e
< | &
i ‘ \
o o - | 11 "1
NS
3
(®
%
Compact
flow sensor = =
(air)
4
Compact
flow sensor
(liquid)
— Gasket (mount
\’\/A‘lat‘?{ d Fluid inlet (in forward direction) attached) Fluid outlet (in forward direction)
anifol
Unit
——  @With flow path block
+ g4 with push-in fitting * With M5
49.4 46.4
314 .
2-g4 cartridge fitting 314
2-M5
o : o
% + + & + +
3 i f e s ©
— 2N
- = () E E N
¢ 4 o} ©- o I
2-02 ‘
8.3 14.8 through 8.3 14.8
10 10
: |:)j : :(:|
I [T
__[L/o __[L/o}
@Optional cable
3000 "¢ 254 55
23
(237
(45) 85
Heat shrink tube Soldering finish 8 é
. C
1 S8
¢ E}é:
3 ) 2 Line
Lead wire AWG#28 2 3106 Pin No. e Type of signal
5 |
: range of solderin
Housing J 7 (rang finish) o Brown | Power supply +24 VDC
SHR-03V-S (JST Mfg. Co. Ltd.) S el
Endi Contact 2 Blue Power supply - GND
ndin
9 SSH-003T-P0.2-H (JST Mfg Co. Ltd) 3 Black Analog output (1 to 5 V)
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Analog output characteristics (reference value)

FS M 'X Series

Analog output characteristics

Flow rate-output characteristics (typical value)
FSM-X-AF005

5.5

5.0 e

4.5 =

=40 L~

235
230 e

[=]
>

525
250 |/

3

o1.5 /

1.0

0.5
0 0.1 0.2 0.3 0.4

Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AF010

0.5

4.5 s
.

0 0.2 0.4 0.6 0.8
Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AF050

5.5

5.0
45 e

3:5 A
3.0 /

25
20 /

Output voltage (V)

1.5 /

1.0

0.5
1 2 3 4

Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AF100

4:0 .

0 2 4 6 8
Flow rate (L/min)

10

Output voltage (V)

Output voltage (V|

Output voltage (V

Output voltage (V)

Flow rate-output characteristics (typical value)
FSM-X-AR005

55

5.0

4.5

4.0

3.5

3.0

25
2.0
1.5
1.0
0.5

05 -04 -03 -02 -00 O 01 02 03 04 05

55
5.0
4.5
4.0
3.5
3.0
25
2.0
1.5

I
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-
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Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AR010

/ Compact
flow sensor
(air)

Compact

/ flow sensor

(liquid)
— Water

1.0

0.5
-1

55
5.0
4.5
4.0
3.5
3.0
25
2.0
1.5
1.0
0.5

5.5
5.0
4.5
4.0
3.5
3.0
25
2.0
1.5
1.0
0.5

Manifold
Unit

08 -06 -04 -02 0 02 04 06 08 1
Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AR050

4 -3 2 A4 0 1 2 3 4 5
Flow rate (L/min)

Flow rate-output characteristics (typical value)
FSM-X-AR100

-0 -8 6 -4 -2 0 2 4 6 8 10

Flow rate (L/min) Endi
nding

Note: The output voltage may vary depending on the working pressure and piping conditions.
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FS M 'X Series

Pressure loss characteristics

@F SM-X-AF005-H04

@FSM-X-AF010-H04

MEMO

0.25 0.8
0.7
0.20 -0.09 MPa
0.6
I _ ~0.09 MPa I
5 & g / o
2 2015 <05 g
3 173 2 3
(o] [ Q
2 ® ‘© 04 / @
o 5 40.1 MPa 5 e
2 £ 0.10 - 4 2
3 o 0. ® @
o o P T 03 —-0.1 MPa <]
- .{0.2MPa / -
- -~
-~ L = 0.2 MP
0.05 e 02 _- 2
- ~ - - P ~ .- -
PR e -~ -
//_f.-/-" 0.1 e
z==" -
0.00 .
0.0
Compéct 0.0 0.1 0.2 03 0.4 05 Compact
flow sensor 0.0 0.2 0.4 0.6 0.8 1.0 flow sensor
(gas) Flow rate (L/min) ) (gas)
Compact Flow rate (L/min) Compact
flow sensor flow sensor
(air) (air)
Compact  @FSM-X-AF050-H04 @FSM-X-AF100-H04 Compact
flow sensor 5.0 20 flow sensor
(liquid) : (liquid)
Water 45 18 -0.09 MPa Water
Manifold Manifold
Unit 40 /, -0.09 MPa 16 / Unit
35 / 14 /
£30 g 12
é2.5 g 10
= / 0iMPa S /
220 AMPa 208 40.1 MP.
g / e - g / -7 )
a15 7 o 6 —<
/ P _.{0.2MPa / P .02 mPa
pad Rl - Rl
1.0 — 4 _ e
/ //_—"——— / /// __.—"—
05 ~ = 2 T
0.0 == 0 =7
0 1 2 3 4 5 0 2 4 6 8 10
Flow rate (L/min) Flow rate (L/min)
Note: The pressure loss may increase depending on the piping conditions.
Example of internal circuit and load connection
@FSM-X (analog output)
Brown
11 O
| N ~
<
Qo +
=] 1kQ Black 4
O © T-
= . Line color Description
=4 Load Brown Power supply 24 VDC
T Blue Blue 0V (GND)
Ending Black Analgg output: (1 to 5 V) connected Ending
load impedance 50 kQ or more
s CKD CKD o



Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water

Manifold
Unit

Ending

Model No. Notation Method
@Sensor body

(FSM -V -A(H

Miniature flow rate sensor RAPIFLOW
Analog output/switch output

FS M -V Series (for air/nitrogen gas)

@Flow rate range: £0.05, £0.1, 0.5, +1, +5, +10 L/min

C€

Refer to the CKD website for detailed compatible model Nos.

@Separated display (dedicated for analog output)

FS M 'V Series

Model No. Notation Method

- ronos - vz

Model No. @output Lead wire OFitting
length: 3 m
QLead wire eFIow rate range
direction
00utput eLead wire direction
Code Description Code Description
A Analog Output
N [Switch output (NPN) H|Straight
P Switch output (PNP) ]
\" L-shaped 2
©OFlow rate range OFitting
Code Description Code Description
R0005 |+0.05 L/min
R0010 |0.1 L/min H2 Straight 1.8 fiber tube (Note)
R0050 (+0.5 L/min
RO100 |+1 L/min H4  |Straight ¢4 push-in
R0500 (+5 L/min
R1000 (+10 L/min HL4 |L-shaped o4 push-in = A
M5 Port size M5

378 CKD

Note: The “H2” fitting cannot be selected when the @ flow range is

“R1000".

- v - o ()-000)

Model No. 9F|OW rate range

@switch output

©switch output

Code Description
N NPN output
P PNP output

@®Mounting bracket for separated display

PPD3 -(KL-D)

OMounting bracket kit

GMounting bracket kit

©OFlow rate range

Code

Description

R0005

+0.05 L/min

R0010

+0.1 L/min

R0050

0.5 L/min

R0100

+1 L/min

R0500

+5 L/min

R1000

+10 L/min

Note: Refer to P. 388 and 389 for mounting bracket
Dimensions and mounting dimensions.

Code

Description

KL-D

One-side mounting foot (L-shaped mounting)

KD-D

Two-side mounting foot (parallel mounting)

KHS-D

Panel mounting bracket set with cover

KC

Operation protective cover

CKD

Josuas ajel Mo|4

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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FS M 'V Series

Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Sensor body specifications

Flow rate range (L/min)*1

Analog output Switch output

FSM-V- | FSM-V- | FSM-V- | FSM-V- | FSM-V-/> | FSM-V- | FSM-Ve | FSM-Vur | FSM-V-> | FSM-Vafe
A-R0005 | A-R0010 | A-R0050 | A-R0100 | A-R0500 | A-R1000 | -R0005 | -RO010 | -R0050 | -R0O100 | -R0500 | -R1000

Q05104005 | -0.110+0.1 | 0510405 | -1to+1 | -5to+5 | -10to+10 | -0050+005 | 01t0+01 | 0510405 | -1to+1 | -5to+5 | -10to+10

(Reference) Applicable nozle for suction/release applications

20.1 nozzle 0.2 nozzle | ©0.3 nozzle Collet nozzle 20.1 nozzle 0.2 nozzle | ©0.3 nozzle Collet nozzle

2 | Applicable fluid Clean air ISO 8573-1: 2010 [1:1:1 to 5:6:2], compressed air ISO 8573-1: 2010 [1:1:1 to 1:6:2]*2, Nitrogen gas

:_% Max. Working Pressure, MPa 0.2

& | Min. working pressure MPa -0.09

Lg)a Proof pressure MPa 0.3

%5‘ Ambient temperature/humidity °C 0 to 50, 90% RH or less (no condensation)

= | Working fluid temperature °C 0to 50
Indicator Power display (green) Power display (green), switch output display (yellow)
Output Analog output 1 point *3 Switch output 2 points *4

(1to 5 V voltage output, connecting load impedance 50 kQ and over) *5 | (NPN or PNP open collector output, 30 VDC or less and 50 mA or less, PLClrelay compatible)

© |Linearity +5% F.S. or less (0.1 MPa, flow rate range +100% F.S.)

§ Pressure characteristics| +5% F.S. or less (-0.09 to 0.2 MPa, 0.1 MPa reference)

§ Temperature characteristics|+0.2% F.S./°C or less (15 to 35°C, base temperature 25°C)

<C | Reproducibility (repeatability) +1% F.S. or less +2% F.S. or less +2% F.S. or less
Response time 5 ms or less (when 90% of the sensor Discrete/final attained output voltage is reached) *7

Power supply voltage

12/24 VDC (10.8 t0 26.4 V)

Current consumption

30 mAor less

Lead wire 22.6 3-conductor (0.15 mm2 Outer diameter of insulator 0.81) 3 m | 22.6 4-conductor (0.15 mm2 Outer diameter of insulator 0.81) 3 m
.é’ Mounting orientation Unrestricted in vertical/horizontal direction
2 Straight piping section Not required

Degree of Protection

IEC standards IP40

Vibration resistance

10 to 150 Hz, compound amplitude 1.5 mm, max. 10 G, 2 hours per X, Y, Z direction

EMC Directive

EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Weight g

Approx. 8 (excluding lead wire and fitting)

*1: Converted to volumetric flow rate at 20°C, 1 atm (101 Kpa) and 65% relative humidity.
*2: Use air which does not contain corrosive elements such as chlorine, sulfur or acids.

When using compressed

air, use clean air compliant with ISO 8573-1: 2010 Class [1:1:1 to 1:6:2].

Compressed air from the compressor contains drainage-water, oil oxide, foreign substances, etc. A filter, air dryer (minimum pressure dew point 10°C or less)
and oil mist filter (maximum oil concentration 0.1 mg/m3) must be installed on the primary side (upstream) of the product to maintain the product's function.
When using this product in the suction check, be sure to install an air filter (filtering thickness of 30 um or less) between the suction nozzle and the product to
prevent inhalation of foreign matter.

Source pressureAir dryer Filter

h vl vd |

Regulator

Oil mist filter Flow rate sensor
(Micro-mist FSM-V Series
separator)

*3: The analog output indicates 3 V when the flow rate is 0, and changes to 5 V when the fluid flows to the right (when the lead wire is to the right of the body). In addition,
it changes to 1 V with reverse flow.

*4: The switch output uses the method of one boundary-value determination with fixed hysteresis, and can be set with all flow rate ranges by rotating the trimmer. In
addition, the operation modes of OUT1 and OUT2 are opposite to each other.

*5: The output impedance of the analog output section is 1 kQ . If the impedance of the connecting load is small, output error increases. Check error with the
impedance of the connecting load before using.

Il Example of calculation

+ Output impedance of FSM-V Ro=1 kQ
« Load internal impedance Rx=1MQ
+ Output value = (1-Ro/(Ro+Rx))x100% = (1 - (1 kQ/(1 kQ+1 MQ))x100%

— Output value error =

approx. 0.1%

*6: Calibrate the sensorat 1to 5 V.

Accuracy conditions: Temperature 25+3°C, power supply voltage 24+0.01 VDC

F.S. (full scale) in these specifications indicates the flow rate range. For example, the F.S. for the flow rate range: -10 to +10 L/min is 20 L/min.
*7: The response time varies depending on the piping conditions.

380 CKD

FS M 'V Series

Specifications

Separated display specifications (dedicated for analog output)-s
Separated display

FSM-V-D*-R0005 | FSM-V-D+*-R0010 | FSM-V-D*-R0050 | FSM-V-D*-R0100 | FSM-V-D-R0500 | FSM-V-D/-R1000

Connectable analog output model No.|  FSM-V-A-R0005 FSM-V-A-R0010 FSM-V-A-R0050 FSM-V-A-R0100 FSM-V-A-R0500 FSM-V-A-R1000

2. |Indicator type Flow rate display (7-segment 3-digit orange), operation and switch output display (orange)

& [Min. display units | 0.1 mL/min & | 1 mU/min '8 | 0.01 L/min "8 | 0.1LUmin '8

Switch output 2 points )
Output (NPN or PNP open collector output, 30 V%ﬁa{lgg cr)r:;;\pzn; Ifz?)so,ir\:fltage drop 2.4V, PLC / relay compatible) ..
(1 to 5 V voltage output, connecting load impedance 50 kQ and over) g

Power supply voltage 12/24 VDC (10.8 t0 26.4 V) f
Current consumption 50 mA or less (display only) %
Lead wire 23.7 5-conductor (0.2 mm? Outer diameter of insulatorg1.0) 1 m §
Functions Flow rate display, flow rate display peak hold, switch output, analog output _8‘
Operating ambient temperature / humidity 0 to 50°C, 85% RH or less (no condensation)

Degree of Protection IEC standards 1P40

EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8

Weight (g) Approx. 55 (including lead wire 1 m)
*8: The separated display is dedicated for analog output. Note that the switch output type cannot be connected.
*9: This indicates min. display unit of flow rate, and does not guarantee indicator accuracy. Compact

CKD
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FS M 'V Series

Internal Structure Diagram / Material

@FSM-V-L][13-RC}M5 / Analog output
(switch output type also has the same internal structure)

382

CKD

o >
© @
CKD FSM-V )~
5 |
(2] |
c
)
(2]
L
o
2
o
T
Compact o o IJ'
flow sensor [—]] w W
(air) [ # H
= o o
Compact O"‘ ""O N
flow sensor
(liquid)
Water
Manifold
Unit
Do not disassemble
PartNo.| Part name Material PartNo.| Part name Material
1 Body Polybutylene terephthalate 9 Electronic circuit board | Glass epoxy resin
2 Case Polybutylene terephthalate 10 | Lead wire Halogen-free polyethylene resin blend
3 Lead wire holder | Polybutylene terephthalate 11 Rectifier Stainless steel
4 Bush Nitrile Rubber 12 | Filter Stainless steel
5 Bush holder Aluminum alloy 13 | Cartridge fitting (M5) Aluminum alloy
6 Sensor gasket Fluoro rubber 14 | O-ring Nitrile Rubber
7 Sensor chip Silicone 15 | Fitting fixing pin Stainless steel
8 P-TITE screw Steel (zinc plated) 16 | Front sheet Polyester film
Note: The analog output type and the switch output type differ in appearance of the front sheet section.
@Separated display FSM-V-D[_-R[]
Refer to P. 388 for internal structure.
Ending

FS M 'V Series

Dimensions
Dimensions (common to analog output and switch output)
@FSM-V-L V3-R[}FH2 @FSM-V{ JH3-R[H2
(Radial lead wire, straight 1.8 fiber tube) (Axial lead wire, straight 21.8 fiber tube)
1 1 1
m-;melml our2 %ml our2
- {H—o, - . - —0, o L= =
m&&&v@ o
‘ ‘ ‘ il
(o)
B
o
T
w
@
M 026 7 2
2-¢3.2 through 2-3.2 through E
©
~ N
Q
] S ~ ] a a =
8 - ] @ 8 - D8
i i
17 10 17 ‘ 10
33 33
Compact
(45.8) (45.8) flow sensor
(air)
Compact
flow sensor
(liquid)
Water
Manifold
Unit
@FSM-V-LV3-R[}FH4 @FSM-V{ H3-R[-H4
(Radial lead wire, straight @4 push-in) (Axial lead wire, straight @4 push-in)
1 1
=il =
==
M 2.6 7
2-23.2 through 2-23.2 through
©
~ S |
8 B ¥ /r\ ~ B B < /€ r% ~
s OO ) : N s OO S N
33 33
(51.8) (51.8)
Note: The analog output type and the switch output type differ in appearance of the front sheet section.
Ending
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FS M 'V Series

Flow rate sensor

Compact
flow sensor
(air)

Compact

flow sensor
(liquid)

Water

Manifold

Unit

Ending

384

Dimensions

@FSM-V-LV3-R[}HL4
(Radial lead wire, L-shaped @4 push-in)

@FSM-V-L H3-R[-HL4

(Axial lead wire, L-shaped @4 push-in)

CKD

Note: The analog output type and the switch output type differ in appearance of the front sheet section.

! ! !
S m (N D= ~
|0 0na YL 2741 o o) ~owy i
C=="1 =="1
M 026 7
2-93.2 through 2-¢3.2 through
©
- Q ;
’m'\ 2 | ~ S ‘i) @
3 rI® (D (H M 8 LI® T~ [ D=
T s <& PRS2y B 1| P ) Cle o0 =[RS | IR
‘ 17 ‘ 10 ‘ 17 ‘ 10
33 33
(58.6) (58.6)
OFSM-V-LV3-R[-M5 @FSM-V{ H3-R[ M5
(Radial lead wire, port size M5) (Lead wire straight, port size M5)
1 ! 1
ouTs . our2 ouTt ___ouT2
O RORO-— 3» ——E —Q O
HZ5%2.@ e v =
M 22.6 7
2-¢3.2 through 2-¢3.2 through T
== ©
~ 9
e P | B —]e 8] 3 B
s D \ s - D8
: i : : ;
R o R 0]
33 33
(45) (45)

Analog output characteristics

FS M 'V Series

Analog output characteristics/pressure loss characteristics

@FSM-V-A-R0100

| Response speed (example for suction/release applications) I

Bore size: 04 ]
Pipe length (nozzle to vacuum source): 0.3 m

Analog output data (example) I

6
4.2 Nozzle diameter: 0.3 R U R IR R R
4.0 A 5
3.8 - Voltage level when — //
Nozzle diameter: $0.25 . S 4 =
. —— _boAododobobodododiob oo 4 [ not suctioned <
S . 5 e
= 36 AR \ 2 n
E. Nozzle diameter:!20;2 \ \ 8 3 g
834 U W U N R R e e 4 / 3
® 92 ,/ L
c (0]
3.2 \\ \\ < / @
NS _ _Voltage level 1 2
3.0 ‘ when suctioned S
2.8 0
0 10 20 30 4 -08 -06 -04 -02 0 02 04 06 08
Time (mS) Flow rate (L/min)
Pressure loss characteristics
@FSM-V{ ]-R0005-H4 @FSM-V{]-R0010-H4
0.05 0.1
0.045 -0.05 MPa 0.09 -0.05 MPa
— // o
0.035 0.07 (air
s 0.03 / s 0.06 / Compact
= / < / flow sensor
20025 / 2 005 / (liquid)
£ 00 R Water
3 / 2 / Manifold
00,015 003 ;
& & / 0.1 MPa Unit
4o
0.01 ——== 0.1MPa 0.02 —
0.005 / = —_ 0.2 MPa 001 / B APPEL L 02 MPa
e _—— T L
0 Mmmosoom L L I o Wmm T I | |
0 0.01 0.02 0.03 0.04 0.05 0 0.02 0.04 0.06 0.08 0.1
Flow rate (L/min) Flow rate (L/min)
@FSM-V-{-R0050-H4 @FSM-V{-R0100-H4
0.18 0.5
-0.05 MPa
0.16 /| 0.45 / -0.05 MPa
0.14 / 0.4
= / =035 /
S o012 s /
; 0.1 / ? 03 /
$ / < 025
5 008 5 /
% / % 0.2 /
a 006 / < 015
0.04 —- 0.1 MPa 01 / 4 0.1 MPa
-— - : - -
— .--10. _.-102MP
0.02 ’//-—_--:___ 0.2 MPa 0.05 — ---/-—/_- . a
0 s SrETTT L L L 0 Y e L | |
0 0.1 0.2 0.3 0.4 0.5 0 0.2 0.4 0.6 0.8 1
Flow rate (L/min) Flow rate (L/min)
@FSM-V{ -R0500-H4 @FSM-V{ ]-R1000-H4
6 16
-0.05 MPa -0.05 MPa
14 /
5 /
/ 12
5 4 5 /
& £ 10
/
2 O o 8 /
> >
F L / _A401mPa
-
4 0.1 MPa 4
~
; / /—/‘ 01 Ps / P 0.2 MPa
- - -
e ’ i
0 Ll ki ! ! 0 e ! !
0 1 2 3 4 5 0 2 4 6 8 10
Flow rate (L/min) Flow rate (L/min) Ending

Note: When using the fiber tube, the pressure loss may increase depending on the piping conditions.
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FS M 'V Series
Names, functions and setting method of operation section

@Switch output

POWER display Output (OUT1) display Output (OUT2) display
» Lights when power « Lights when switch OUT1 output is ON. « Lights when switch OUT2
supply is ON. output is ON.
OWER ouT1 ouT2
SET1 SET2
| 0 A [
S CKD FSM-V 2
7] . o
2 . . T
© SET1 trimmer \ SET2 trimmer @
% « Sets the switch output operation point of OUT1. « Sets the switch output operation point of OUT2. 2
o g
Switch setting method (switch operation and flow direction of fluid) ’D

* Rotate the trimmers of SET1 and SET2 to set ON/ Flow directi —— Trimmer setting
: . ow direction - I RGN W Flow direction +
OFF of 2 switch output points (OUT1/0OUT2). Note 00

that the switch operations at 2 output points differ

as indicated in the figure at right. OUTA switch operation
Compact on
+ Use a Phillips screwdriver for 0-bit. < 1 >/
gompact A 4 OFF gompact
(aol‘;\)l sensor (-F.S.) Large flow rate <= Fiow rate ) === Large flow rate (+F.S.) (aol‘lf‘)l sensor
Compact OUT2 switch operation Compact
flow sensor yy ON flow sensor
(liquid) < > (liquid)
Water v Water
Manifold OFF Manifold
Unit (-F.S.) Large flow rate <& Flowrate 0 P Large flow rate (+F.S.) Unit
(Precautions) * The hysteresis of the switch output is a fixed value (10% F.S. or less).
« Do not press the trimmer forcibly with the screwdriver. The trimmer will be damaged.

@Separated display

Refer to P. 391 for names and functions of the separated display.
Ending Ending
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Separated display

FSM-V-D

Internal Structure Diagram / Material

C€ cr

Refer to the CKD website for detailed compatible model Nos.

388 CKD

o
(2]
S @ FSM-V-D[ H | (Separated display) .
3 Do not disassemble
)
2 e
2 ”
5 0o L qd @
u = v PartNo.| Part name Material
v AR
o/ = 1 On the case Polybutylene terephthalate
ﬂ/TVI—Iv_tI /e 2 Indicator base Glass epoxy resin
T \e 3 CPU board Glass epoxy resin
! | o 4 Sensor board Glass epoxy resin
\o 5 Lead wire (1 m) Polyvinyl chloride
6 Thread Brass/nickeling
7 Back surface cover | Polybutylene terephthalate
Compact 8 Inside the case Polybutylene terephthalate
flow sensor 9 Terminal block Polyamide/copper alloy (plating)
i 10 | Shield sheet Aluminum
?I::m:rféor 1 Front surface sheet | Polyester film
(liquid)
water ~Dimensions
Manifold
Unit
@ FSM-V-D 1] 030 3 z
2-92.7 depth 7 .
L _‘_
FSM | [
| ___RNoomoono | =
7 ,__l D
] S 0 B
] N ,
CKD L/min r—|
Cable length 1 m Sensor terminal box
23.7 5-conductor
Mounting bracket dimensions
@ One-side mounting foot attached (PPD3-KL-D) 32 15
*L-bracket, 2 mounting screws ‘ Mounting hole machining diagram
L] )
H fises ©
© 2-M3 ©
B i) b
15
2-nominal 3
L]
0 N
: Jb
,_l H
——
Ending This mounting bracket can be mounted at 90° intervals to the switch body.

Determine the mounting direction according to the mounting location.

Mounting bracket dimensions

FS M 'V'DD Series

Mounting bracket dimensions

@ Two-side mounting foot attached (PPD3-KD-D)
*D-bracket, 2 mounting screws

2-nominal 3

1o
ﬁ{f,

L]
== 11
=BG i

D) 7

This mounting bracket can be mounted at 90° intervals.

5

Mounting hole machining diagram

4-M3
Lead wire through hole )
\

18

Determine the mounting direction according to the mounting location.

@ Panel mounting bracket set with cover (PPD3-KHS-D)
*Panel vessel, panel holder, panel key, panel cover

32
29.5

Plate thickness 0.8 to 6 52
(Mounting pitch
53 and over)

(o
<

9
(Mounting pitch 40 and over)
[
—
y-
3
@

J
P
(&%

&
&

= 0 ey

Cover /

Panel bore machining drawing

[133.5+0.3

Panel holder

Panel bezel

The mounting direction of the panel holder can be changed by 90°.

@ Operation protective cover attached (PPD3-KC)
*Protective cover, protective cover holder

T

N
= (3 UE
N———7

|

3

[37.5 (2.5)
\
\
i
|

Protective cover Protective cover holder

Note: Cannot be combined with PPD3-KHS-D.

CKD

Josuas ajel Mo|4

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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FS M 'V Series

Names and functions of display / operation section

Names and functions of display / operation section

@ Separated display (FSM-V-D)

FSM 'V Series
Example of internal circuit and load connection

[FSM-V Series]

@ FSM-V-AT] (Analog output)

@ Connection method of separated display with analog output

Brown RUN display Output (OUT1) display
54 Brown (Power supply +) " . . .
« Turns ON when flow rate is displayed. + Lights when switch CH1 output is ON.
5 N Black . ! « Blinks when peak hold operates. « Blinks when overcurrent is detected.
e o L~ - S:Epsa,\r: 'cdDdD'SPE';y Black (Signal line) Analog output [
— 3 - =V & -\ -, gl H H i 1-'
3 g S N (FSMV-ALH) Overflow display (excluding FSM-V-D). N Output (OUT2) display 3
c
3 LED (Green) Blue Blue (Power supply -) -Turns ON when 3-digit display limit is . Lig.hts when switch CH2 output is O!\l. §
Qo exceeded, and indicates 7. «Blinks when overcurrent is T
o (When using the 10.00L/min, this  turns detected. @
‘_% Note: The switch output type cannot be combined with ON and displays a 3-digit 0.00 LED) 3-digit LED display §
[ I isplay. =
Line color| Description separated display « Indicators flow rate, switch set values,
Brown | Power supply 12 to 24 VDC and machine status
PPy Mi displ - In case of overflow, is displayed.
BI 0V (GND Inus aisplay e
ue ( ) : : — (Hiis displayed at approx. 10% F.S. or more.)
Black | Analog output (1 to 5 V) + Lights during reverse direction flow. «In case of reverse direction overflow,
[ L alis displayed. (Lo is displayed at
MODE ke approx. -10% F.S. or below.)
— @ FSM-V-NL (switch output type NPN output) @ FSM-V-P[] (switch output type PNP output) y .
ompact « Use to enter each setting mode. \ CKD L/min
Brown Brown + Used to advance setting mode.
¢ ¢ + Used to return to flow rate display. 2 (DOWN) key
g:wmgeagor E\ack(ouTﬂ* * & + Used to cancel peak hold operation. -During flow rate display, displays CH2 data g:vrwng:rior
fa e oUT2) . e sequentially. i
s LT 2 Procion i White (OUT2) L + During peak hold operation, displays the min. value. _
Compact E - £ - - During mode selection, sets the mode. Compact
Hﬁ“mﬁnsor iﬂ w W T *ﬂ v ¥y 1 (UP) key - When setting each data, this key is used to count [Ilavnize):nsor
Blue Blue . . .
. d the values, etc. o
W Power LED Output 1 Output2 b Power LED Output 1 Output 2 Durmg ﬂ_ow rate dlsplay, dlsplays CH1 data own the values, etc
atef (Green) LED (YelowLED (Yelow) (Green) LED (YellowLED (Yellow) sequentially. Watgr
Ma.'t"fdd - During peak hold operation, displays max. value. Ma,'t"fom
L + During mode selection, sets the mode. n
- — - — + When setting each data, this key is used to count up
Line color| Description Ling color| Description the values, etc.
Brown | Power supply 12 to 24 VDC Brown | Power supply 12 to 24 VDC
Blue | 0V (GND) Blue | 0V (GND)
Black | OUT1 (max. 50 mA) Black | OUT1 (max. 50 mA)
White | OUT2 (max. 50 mA) White | OUT2 (max. 50 mA)
[Separated display] Iltem Description Initial state

Set value confirmation The switch operation mode, switch ON set value, and switch OFF set value can be confirmed. -

@ FSM-V-DN{] (separated display NPN output) @ FSM-V-DP-[] (separated display PNP output) Peak hold function The max. and min. values within the mode setting period can be confirmed. -
- Brown ) Brown Set the switch operation mode, ON value setting value, and OFF setting value.
TN ] "
Black (OUT1 % Black (OUT1) . . [O.peratlon mOd.e] PR . . . .
- ¢ < »t Switch output setting Window operation 1 (ON when inside the range), window operation 2 (ON when outside the Stop operation
g _ F | wnieioury . & [ | Fodnendt N = White (OUT2) . range), hysteresis operation 1 (ON at low pressure), hysteresis operation 2 (ON at high
g T\ X Gray (nlog o) - o 'V'\ Crey Anaog outpa] T pressure), stop operation
= 1~ = 1~ Forced output function Forces the switch output to turn ON and is used to check the initial operation of wiring }
A Be a Bue Switch output test function connections and input devices.
o Zero point adiustment function Deviation of the display from the zero point is compensated in the atmospheric pressure )
/i - F.G. N F.G P ! pressurized state.

Line color| Description Line color| Description

Brown | Power supply 12 to 24 VDC Brown | Power supply 12 to 24 VDC
Blue | 0V (GND) Blue | 0V (GND)

Gray | Analog output (1to 5 V) Gray | Analog output (1to 5 V)
Black | OUT1 (max. 50 mA) Black | OUT1 (max. 50 mA)

White | OUT2 (max. 50 mA) White | OUT2 (max. 50 mA)

« To reset short-circuit protection, turn OFF feed
power supply, correct wiring mistakes, etc.,
then turn the power ON again.

« To reset short-circuit protection, turn OFF feed
power supply, correct wiring mistakes, etc.,
then turn the power ON again.

For details on operation and setting method, refer to CKD components product website
Ending (https://www.ckd.co.jp/kiki/en/) — "Model No."— | Instruction manual| Ending
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FSM Common to all Series

. Flow rate sensor selection method

.
o
[2]
c
[
(2]
o)
L
©
o
2
i)
T

Use as a guideline for selection of the flow rate range when using the flow rate sensor for suction nozzle suction/release
confirmation or leakage inspection.

The flow rate can be calculated using the effective cross-sectional area of nozzle (pinhole) and the pressure difference inside and
outside the nozzle. P,: Vacuum P,: Pressurization

@®P.21.89P, For (acoustic velocity)

Q=113.2xSxP, |
@®P.<1.89P, For (subsonic velocity)
Suction nozzle

Q=226.4xSx \/P,(P,—P
P+=P2) P,: Atmospheric pressure P,: Atmospheric pressure

Q: Flow rate L/min
P,: Primary side absolute pressure MPa P,: Pressurization

Compact P,: Secondary side absolute pressure MPa
}L(;vsl)sensor S: Effective cross-sectional area of nozzle (pinhole) mm?
Compact
flow sensor
(air) ) Pinhole
P,: Atmospheric pressure
Compact
{:mﬁ"w B Example of calculation
Water . . .
M:i?ifow The table below shows the calculated flow rate values when P2 is varied for nozzle diameters from @0.1 to @2.
Ebgm Pégllllllg’g) ‘F\’sggm Péglﬁl;:) ﬁﬁﬁ;‘:},‘fc ﬁ%gi% Calculated flow rate value (L/min)
pressure | pressure | pressure | pressure m
0.1013 0 0.0313 | —0.07 |Acousticvelocity| 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
0.1013 0 0.0413 | —0.06 |Acousticvelocity| 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
€| 0.1013 0 0.0513 | —0.05 |Acousticvelocity| 0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
§ 0.1013 0 0.0613 | —0.04 |Subsonicvelocity] 0.088 0.352 0.792 1.408 2.200 4.312 8.800 19.801 35.202
g 0.1013 0 0.0713 | —0.03 |Subsonicvelocity] 0.082 0.329 0.740 1.315 2.055 4.028 8.220 18.494 32.878
0.1013 0 0.0813 | —0.02 |Subsonicvelocity] 0.072 0.287 0.645 1.147 1.792 3.512 7.166 16.125 28.666
0.1013 0 0.0913 | —0.01 |Subsonicvelocity] 0.054 0.215 0.483 0.859 1.343 2.631 5.370 12.083 21.480
0.1113 0.01 0.1013 0 Subsonic velocity|  0.057 0.226 0.509 0.905 1.414 2.772 5.657 12.727 22.626
’8‘ 0.1213 0.02 0.1013 0 Subsonic velocity|  0.080 0.320 0.720 1.280 2.000 3.920 8.000 15.679 31.998
'§ 0.1413 0.04 0.1013 0 Subsonic velocity|  0.113 0.453 1.018 1.810 2.828 5.543 11.313 17.999 45.252
3| 0.1613 0.06 0.1013 0 Subsonic velocity|  0.139 0.554 1.247 2.217 3.464 6.789 13.856 24.454 55.423
'g 0.1813 0.08 0.1013 0 Subsonic velocity|  0.160 0.640 1.440 2.560 4.000 7.840 15.999 31.175 63.996
g 0.2013 0.1 0.1013 0 Acoustic velocity | 0.179 0.716 1.610 2.862 4.472 8.765 17.888 35.998 71.552
E 0.3013 0.2 0.1013 0 Acoustic velocity | 0.268 1.071 2.410 4.284 6.694 13.119 26.774 60.242| 107.096
% 0.4013 0.3 0.1013 0 Acoustic velocity | 0.357 1.426 3.209 5.706 8.915 17.474 35.660 80.236| 142.641
m | 05013 0.4 0.1013 0 Acoustic velocity | 0.445 1.782 4.009 7.127 11.137 21.828 44.547 100.230( 178.186
0.6013 0.5 0.1013 0 Acoustic velocity | 0.534 2.137 4.809 8.549 13.358 26.182 53.433 120.224| 213.731
(CAUTION)
« If there is a leak in the piping etc., the actual flow rate will be larger than the calculated value. When selecting the flow rate, consider the
amount of leakage in the piping.
- If there is a portion thinner than the suction nozzle diameter in the middle of the piping, the flow rate may be reduced, resulting in a flow rate
lower than the calculated value. In addition, suction confirmation, etc., may become impossible.
» The effective cross-sectional area is only a guideline. When the nozzle is long and thin, the effective cross-sectional area becomes smaller
than the opening area.
» The response time is determined by the inner volume of the piping from the flow rate sensor to suction nozzle (pinhole). For high-speed
detection, reduce the inner volume of the piping as much as possible by installing a flow rate sensor near the suction nozzle, etc.
Ending
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FSM Common to all Series

Suction confirmation

Technical data

. Response time

The response time at suction confirmation is

3-way valve

determined by inner volume of the piping or H

exhaust capacity of the vacuum pump, etc. Pressure sourc%)

For example, with piping as in the figure at

right, the response time piping dependency is Vacuum source (-70 kPa)

Pressure sensor

FSM-V

Nozzle (20.25)

as in the figure below. This result demonstrates
that it is effective to reduce the inner volume of
the piping from sensor to suction nozzle as
small as possible in order to decrease the
response time.

g0y

SRR [ N S

Test piping

b ¢ oo

<Vacuum>< Suction >< Release (blow) >< Vacuum >

5.5

5|F

< Gas is released
S 4.5 |F (0.5 (L/min) o o f
= from inside piping B . 0.5 (L/min)
A I
5 0 (L/min)
=] L
3 35 .
o 3L ey —
e -0.3 (L/min) A: g4 x 40 B: g4 x 40
L 25 (b
S ot Piping B is e T e A: 04 x 40 B: 04 x 1000
o filled with gas b
g = - Aig4x1000  B:od x40
C H !
< r H B | ‘
05 | | | | | I: ! | | | | | | |
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Time (msec)

Response piping dependency

. When using the collet nozzle

The collet nozzle is commonly used when you do not want the workpiece to be
suctioned to contact the nozzle directly. The inside of the collet nozzle is pyramid-
shaped, with a structure that creates gaps at the four corners when the workpiece
is contacted, generating leaks during suction. If the effective cross-sectional area
of the piping (including valves and fittings, etc.) compared to the clearance
between the collet nozzle and workpiece is small, the flow rate is determined by
the effective cross-sectional area of the piping, and accordingly the flow rate
difference between when suctioned and when not suctioned becomes small. In
this instance, secure suction confirmation is enabled by making the effective
cross-sectional area of the piping as large as possible, larger than the clearance
between the collet nozzle and workpiece.

ﬁ Nozzle

A-A cross section Workpiece

N 2
‘I ‘I

&] Collet nozzle %

Josuas ajel Mo|4 I

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending
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Flow rate sensor

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor

(liquid)

Water
Manifold

Unit

Ending

Dedicated for FSM-X, FSM-V Series
" Miniature inline filter

FSM-VFM series

Inline filter dedicated for miniature flow rate sensor (RAPIFLOW) FSM-X/FSM-V Series
Due to the small inner volume, the high-speed response at suction confirmation is not affected.

@Miniature type which stays out of the way and helps save space

@Easy element replacement

@Polyamide resin with superior chemical resistance is used for the case material
@As the case is transparent, any dirt on the element can be checked from the outside

Model No. Notation Method

@Body
(Fsm)- vim -(H44)-(B)
Model No. @rube OD.
©)ncluded
©Tube 0O.D. OIncluded
Code Description Code Description
Blank |Without bracket
H22 |o1.8 (fiber tube) o -y
B Bracket included ﬂ ﬁ
H44 |24 (push-in) & ﬁ -
M55 |Port size M5 § 5 . /g;,

@Bracket part model No. (cross-recessed flat head tapping screw M2.5x6:1 pcs.)

FSM - VFM - B

Clean-room specifications |(Catalog No. CB-033SA)

@Maintenance part model No. (element: 5 pcs., fitting fixing pin: 1 pc.)

FSM - VFM - E FSM-VFM - - -

@Anti-dust generation structure for use in cleanrooms

Specifications
Item FSM-VFM-H22 | FSM-VFM-H44 | FSM-VFM-M55
Working fluid Clean air (ISO 8573-1: 2010 [1:1:1 to 5:6:2]), compressed air (ISO 8573-1: 2010 [1:1:1 to 1:6:2]) *1
Applicable tube bore (Fibg: .tibe) (Pugﬁ-in) Port size M5
Proof pressure MPa 0.75
Working pressure MPa -0.1t0 0.5
Ambient temperature °C 0to 50
Material Case Polyamide

Element Polypropylene, polyethylene
Degree of Filtration um 10
Weight g 5.2 9.5 4.2
Recommended flow rate L/min 10 *2

*1: Refer to P. 373 for the compressed air quality class according to ISO 8573-1: 2010.
*2: As the pressure loss increases if the flow rate exceeds 10L/min, use at 10L/min or less.

394 CKD

FS M 'VF M Series

Dimensions diagram/flow characteristics/precautions

Dimensions

@FSM-VFM-H22 @FSM-VFM-H44

210

210

10

=
]

g2V
==

o M
- ]

=

37.8 43.8

@FSM-VFM-B [Bracket]

4.8 6.8
Mounting hole < o
2.6 ©
o]

y f Filter body
\J; holding section

14
8.3

6.8 6.8
136 Weight: 2 g

Flow Characteristics (FSM-VFM-H44)

@FSM-VFM-M55

210

10

=

37

Josuas ajel Mo|4 I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor

25

15 /
0.1V
1
0.5_/
0 -

1 2 3 4 5 6 7 8 9 10 11

Pressure Loss (kPa)

Flow rate (L/min)

@When using the fiber tube, the pressure loss may increase depending on the piping conditions. Please be careful.

A\ Caution

(liquid)

Water
Manifold
Unit

@This filter has orientation.

Use a check valve as a countermeasure against the outflow of dirt when used for suction confirmation, etc.

(Example of circuit)
Switching valve

TH

Nozzle

FSM
Vacuum FSM Filter <=
source I—\ /\
Pressure H \/ <>
source

O
=

@Refer to P. 400 for other precautions.

CKD

Ending

395



Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
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Pneumatic components (sensors)

Safety Precautions

Be sure to read this section before use.

For general pneumatic components precautions, refer to Intro 17 for details.

|Product-specific cautions: Miniature flow rate sensor FSM-X/FSM-V Series |

Design / Selection

C Working fluids >
ALDANGER

W Never use this product with flammable fluids.

ALWARNING

B This product cannot be used as a billing meter. Do
not use this product for commercial transactions as
it is not compliant with the Measurement Act.
Intended applications include industrial sensors.

W Do not use fluids other than the applicable fluids,
because accuracy cannot be guaranteed.

B Use dry gas which does not contain corrosive
elements such as chlorine, sulfur or acids, and
which is clean and does not contain dust or oil mist.

B When installing the product during piping or fitting
assembly, use the above clean gas for the fluid used to
blow out for cleaning. Check that foreign matter does not
enter the product from the port of the product. When
using compressed air in this process, use clean air
compliant with the air quality listed in the following item
(ISO 8573-1 Class 2010 1.1.1 t0 1.6.2).

Bm\When using compressed air, use clean air that
complies with 1ISO 8573-1 2010 Class 1.1.1 to 1.6.2.
Since compressed air from the compressor contains
drainage (water, oil oxides, foreign matter, etc.),
attach a filter, an air dryer and an oil mist filter (Micro-
mist separator) to the primary side (upstream) of the
sensor. The sensor's mesh rectifies flow in the pipe. It
does not filter out foreign matter, so provide a filter.

[Recommended circuit]

Ll

Source  Air dryer Filter Regulator  Oil mist filter (Micro- Flow rate sensor
pressure mist separator) FSM Series

W Depending on the fluid, retaining the fluid for long
periods could adversely affect the performance. Do
not seal the fluid in the pipe for long periods of time.

B When using a valve on the primary side of the sensor,
use only valves with oil-prohibited specifications. This
sensor could malfunction or fail if exposed to splattering
grease, oil, etc. As friction powder may be generated
depending on the valve, mount a filter to prevent the
powder from entering the sensor.
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C Working environment >
ALDANGER

B Flammable environment
Never use this product in an explosive gas
atmosphere. The structure is not explosion-proof,
and explosions or fires could occur.

ALWARNING

M Corrosive environment
Do not use this product in an atmosphere
containing corrosive gases such as sulfur dioxide.

B Ambient/fluid temperatures
Use at ambient/fluid temperatures within the specified
range of 0 to 50°C. Even if the temperature is within the
specified range, do not use this product if the ambient
temperature and fluid temperature could suddenly
change and cause dew to condense.

W Working pressure / flow rate range
Applications exceeding the max. working pressure and
specified flow rate range may result in breakdown. Use
this product only within the specified range.

B Drip-proof environment
Degree of protection is equivalent to IP40. Do not install this
product where water, salt, dust, or swarf is present or in a
pressurized or depressurized environment. The product cannot
be used with large temperature variations or high temperature/
humidity since condensation may occur inside the body.

AL CAUTION

B CE-compliance working conditions
This product is CE-marked, indicating conformity with the
EMC Directives. The standard for the immunity for
industrial environments applied to this product is
EN61000-6-2; the following requirements must be
satisfied in order to conform to this standard:
Conditions
The evaluation of this product is performed by using a cable that has a power
supply line and a signal line paired to assess the product's performance.
This product is not equipped with surge protection.
Implement surge protection measures on the system side.

( Flow rate unit >

AL CAUTION

W This product's flow rate is measured at a mass flow rate
unaffected by temperature or pressure. The unit is L/min, but this
is an indication of the mass flow rate converted to volume flow
rate at 20°C, 1 atm (101 kPa), and 65% relative humidity.

(Proof pressure>
AL CAUTION

B Proof pressure differs depending on the series.
Take note at selection.

( Overflow )
AL CAUTION

W For each series, there is no problem with the sensor even if the
overflow is about twice the measuring range. However, if
dynamic pressure is applied near the maximum operating
pressure (when the secondary side is open and pressure is
applied to the primary side), there is a possibility that the sensor
will malfunction. When dynamic pressure is applied, such as
when filling a workpiece for leakage inspection, be sure to
provide a bypass circuit or a squeezer to prevent dynamic
pressure from being applied to the sensor.

(Use for suction confirmation, etc.>

AL CAUTION

W When the product is used to confirm suction, etc., select
the flow rate range based on the operating vacuum
pressure and suction nozzle. Refer to separate sheet
"Selection guide for flow rate sensor" on page 392 .

W \When using the filter to confirm suction, etc., provide an
air filter (Degree of filtration 30 ym or less) upstream from
suction to prevent the entry of foreign matter. (We
recommend the miniature inline filter dedicated for FSM
and FSM-V. Refer to P. 394 for details.)

B When using the fiber tube model within the flow rate
range of 5 L/min, or 10 L/min in the FSM-V Series,
the required flow rate may not flow due to large
pressure loss depending on the operating pressure.

B When the product is used to confirm suction, etc.,
consider the atmospheric dew point and this product's
ambient temperature, and use the product under
conditions in which dew does not condense in pipes.

B \When used to confirm suction, etc., response time
may be delayed by the piping volume between the
suction nozzle and this product. In this case, take
countermeasures to reduce piping capacity.

(When used for leakage inspection)

W The working pressure range is -0.09 to 0.2 MPa. In
particular, if the sensor is energized in a vacuum of
-0.09 MPa or less, the heat dissipation of the sensor
will be poor, leading to deterioration of the sensor.

FSM-X, FSM-V series

Product-Specific Cautions

B \When this product is used for vacuum applications
such as air supply, do not bend the tube near the
push-in fitting. If stress is applied to the tube near
the push-in fitting, insert an insert ring into the tube,
and connect the tube to the push-in fitting.

B \When the suction confirmation sensor is switched
from a pressure sensor (switch) to a flow rate
sensor (switch), sensor output (switch output) logic
will be reversed. (Refer to the drawing below.) Note
that the PLC sequence program must be changed
or revised. If source pressure or vacuum source is
not supplied when device power is turned ON, "flow
rate 0" = "sensor output (switch output) ON" status
is set at the flow rate sensor (switch). Check that
this occurs with the PLC sequence program, etc.

Pressure sensor (switch) Flow rate sensor (switch)
ON at setting value or more ON at setting value or less
S
® ON ON
E
=
c
Q
o
c
ke
g
Q| T OFF OFF
Atmospheric pressure side  Highvacuumside | Flow rate O side High flow rate side

B FSM-X Series

* Because the flow rate-output characteristics may
vary depending on the flow path structure, when
preparing the flow path block, use after checking the
actual flow rate-output characteristics.

+ Depending on the fluid, retaining the fluid in the flow
path for long periods could adversely affect the
performance. Do not seal the fluid in the pipe for
long periods of time.

( Wiring >
ALWARNING

B Use a DC stabilized power supply within the specified
rating, insulated from the AC power supply. A non-isolated
power supply could result in electrical shock. If power is
not stabilized, the peak value in summer could exceed
the rating and damage the product or reduce precision.

W Stop the control device and equipment and turn power OFF
before wiring. Starting operation suddenly could cause
unpredictable and dangerous operation. Conduct an energized
test with controls and machine devices stopped, and set target
switch data. Be sure to discharge any accumulated
electrostatic charge among personnel, tools, or equipment
before and during work. Connect and wire bend-resistant
material, such as robot wire material, for movable sections.

M Install this product and wiring as far away as possible
from sources of noise such as power distribution
wires. Provide separate countermeasures for surge
applied to the power cable.
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AL CAUTION

W The power supply for the metal body (stainless steel body,
aluminum body) type is a DC stabilized power supply
completely isolated from the AC primary side. Connect either
the + side or - side of the power to the FG. Between the metal
body internal power circuit and metal body, a varistor (limit
voltage approx. 40 V) is connected to prevent dielectric
breakdown of the sensor. Do not conduct a withstand voltage
test or insulation resistance test between the internal power
circuit and metal body. Disconnect wiring first if this testing is
required. An excessive potential difference between power
and metal body will burn internal parts. After installing,
connecting and wiring the metal body, electrical welding of the
equipment/frame or short-circuit accidents, etc., could cause
welding current, excessive high voltage caused by welding, or
surge voltage, etc., to run through the wiring, ground wire, or
fluid path connected between such devices, damaging wires
or devices. Conduct any work such as electrical welding after
removing this device and disconnecting all electric wires
connected to the FG.

( Piping }
AL CAUTION

M Before installation of piping and FSM-V, check the
direction of arrow on the body and consider the fluid
direction and switch operation.

[Example of piping] Switch
Suction 'ﬂ M Flow direction
g o [ e o]
o R e e e
Blow Suction side: (+)side LI "
Blow side: (-)side Flow irecion
[Example of piping] Analog
Sucti 'Jl _ Flow direction
uction
< (@]
L | (g e
N[ | @S <3
e |55 [ e e (o]
Blow Su;‘lfvr; ::g: g :Z ? x B  Flow direction

B About FSM-X

+ Make sure that the lead wire is free of repeated bends
and tension. Otherwise, this could lead to disconnection.

+ Make sure that no external force is applied to the
connector section during use. The internal base or
body may be deformed, resulting in output
deviation or external leakage.

+ Bi-direction (uni-direction) indicates 3 V (1 V) when the
flow rate is 0, and changes to 5 V when the fluid flows to
the right (when the connector is to the right of the body).

WEstablish the installation method, piping order, and fitting
assembly method from the design stage before use. Check that
sealing tape, sealant, and foreign matter do not enter the product
during installation and fitting assembly. In particular, freshly piped
sections may contain unexpected foreign matter. Be sure to
discharge air with air blow, etc., before installing this product.
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( Mounting >
AL CAUTION

M The sensor can be installed in any direction; top, bottom, left, or right.

B FSM-V Series

B For miniature flow rate sensor Discrete
Install using the 2 through holes (23.2) on the side.

M Do not install multiple product bodies in close contact. The
generation of heat on each part could cause the product's
temperature to rise, hastening changes in characteristics or
deterioration of the resin material. When using the products
in a row, set intervals of distance of 10 mm and over.

W Separated display FSM-H-D[_], FSM-V-D[_] common
Mounting brackets/kits (optional) for installing and
mounting the separated display are available.

‘ Mounting bracket model No.: PPD3-KL-D ‘ : One-side mounting foot (L-shaped mounting)

‘ Mounting hole machining dimensions ‘

i

Mounting bracket model No.: PPD3-KD-D ‘ : Two-side mounting foot (parallel mounting)

2-nominal 3

‘ Mounting hole machining dimensions ‘

R

50

18

‘ Mounting bracket model No.: PPD3-KHS-D ‘ : Panel mounting bracket set, with panel cover

‘ Mounting hole machining dimensions ‘

[133.5+0.3

\
!
—7'7—4 ,,,,, L
\

\

‘ Mounting bracket model No.: PPD3-KC ‘ : Operation protective cover

Protective cover

Protective cover holder

ALWARNING

W Output accuracy is affected by temperature characteristics
and heat generated when energized. Provide a standby time
(5 minutes or more after energizing) before use.

B Immediately after power is turned ON, flow rate detection switch
operation is not performed for approx. 2 seconds to complete
self-diagnosis. Provide a control circuit/program that ignores
signals for at least two seconds after power is turned ON.

AL CAUTION

W Use the product within the rated flow range.
B Use within the working pressure.

B The accuracy may vary from the initial status
depending on the working environment or working
conditions. It is recommended to check the
operation of the product periodically.

HMPay attention to reverse currents caused by
disconnected wires and wiring resistance. If other
devices, including a flow rate sensor, are connected
to the same power supply as the flow rate sensor,
and the switch output wire and power cable
negative (-) side are short-circuited to check the
operation of the control panel input unit, or if the
power cable negative (-) side is disconnected,
reverse current could flow to the flow rate sensor's
switch output circuit and cause damage.

FSM'X, FSM 'V Series

Product-Specific Cautions

M Pay attention to surge current flow-around. When
flow rate sensor power is shared with an inductive
load that generates surges, such as a solenoid
valve or relay, if the circuit is cut off while the
inductive load is functioning, surge current could
enter the switch output circuit and cause damage
depending on where the surge absorber is installed.

Circuit cutoff with
disconnection or

Surge absorber ~ emergency stop  syrge absorber
(retrofitted) l (built-in)

1 '

! V|
b \
) A Solenoid 7/
o ' valve |
< : h

Flow rate sensor

y

"

............. - Lpc |
Surge current PLC output

Diode for reverse flow
Flow rate sensor prevention Control panel

)
==L BN
I iR

3 <> Curentfromather_ .-~ { = "__5 * Test SW or
components Disconnection short-circuit

[indurdid]

Take the following measures to prevent damage

caused by reverse current;

(MAvoid centralizing current at the power cable, especially
the minus side power cable, and use as thick a cable as
possible.

(@Limit the number of devices connected to the same power

source as the flow rate sensor.

(®Insert a diode parallel to the flow rate sensor's output line
to prevent reverse current.

@Insert a diode parallel to the flow rate sensor power wire's
negative (-) side to prevent reverse current.

Take the measures below to prevent damage from

sneak surge current.

(MSeparate the power supply for output including the
inductive load, such as the solenoid valve and relay, and
input, such as the flow rate sensor.

If a separate power supply cannot be used, directly install
a surge absorber for all inductive loads. Consider that the
surge absorber connected to the PLC, etc., protects only
the individual device.

(®Connect a surge absorber to places on the power wiring
shown in the figure below, as a measure against
disconnections in unspecified areas.

_
—
—

|
bl
Ld
sjusuodwiod
ndy|
bl
L4
sjuauodwiod
indy|
Bl
L4
sjuauoduwiod
nduy
bl
Ld

.|
.|
.|

When the devices are connected to a connector,
the output circuit could be damaged by the above
phenomenon if the connector is disconnected while
the power is ON. Turn power OFF before
connecting or disconnecting the connector.

M Analog output continues even if the flow rate range
is exceeded. Indicatored is the "Hi" display. Note
that this is outside the guaranteed precision. Analog
output continues even if the flow is reversed. (Note
that this is outside the guaranteed precision.
Excluding the FSM-V Series.) When confusion with
the forward direction signal occurs, use the PLC
sequence program to avoid trouble.
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FS M 'VF M Series

|Product—specific cautions: Miniature inline filter FSM-VFM Series |

Design / Selection

ALCAUTION

B Do not use this product for vacuum circuits that

Flow rate sensor

could come in contact with acids, alkalis, carboxylic
acids, other organic compounds, screw-lock agents,
solvents, alcohol solutions, or air containing these
substances. The body may be damaged, which is
dangerous.

W Use the designated tube and plastic plug.

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Tube outer diameter accuracy
* Polyamide tube............ Within £0.1 mm
* Polyurethane tube

(< @6)......... Within £0.1 mm

(@8 <)......... Within ¥ 0-1 mm

-0.15
CKD recommended model No.
Plastic plug GWPL B Series
Soft nylon tube F15[ ][] Series
Polyurethane tube U95L 1[ ] Series
New urethane tube NU-04, 06 Series

B For cautions regarding push-in fittings, also read

"Safety precautions for fittings/tubes".

B To check the polyamide case for cracks, damage,

and other deterioration, perform periodical
inspection/cleaning/replacement.

B As a clogged filter element may cause degradation

of the vacuum source, perform periodical
inspection/cleaning/replacement of the element.

M Element replacement method

Fitting Element %

(MRemove the fitting fixing pin using a jig with a
pointed tip, etc. (Make sure not to lose the fitting
fixing pin because it will be used again.)

(@Pull out the fitting.

(®Replace the element and push in the fitting.

®Push in the fitting fixing pin to fix the fitting.

B When the body is detached to clean or replace the

filter element, the bowl pressure must be reduced
to atmospheric pressure before starting work.
Because the flow direction has orientation, check
the arrow display on body before reassembly. After
reassembly, check if the required degree of vacuum
is reached.

ERinse the body with water after washing with

household neutral detergent.

M If small objects with small particle diameter such as

dust during the suction enter the flow path, the
foreign matter may flow to the secondary side
without being filtered. Select a filter suited to the
purpose.

For precautions during mounting, installation, adjustment, use and maintenance, refer to the
CKD Components Product Site (https://www.ckd.co.jp/kiki/en/) — "Model No.— [Instruction Manual |
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