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Compact flow rate sensor

Rapiflow®

Diversified

w1 5 gas types can be measured with just one unit

Gas switching function
(LCD display, 10-Link)
(Model with full scale flow rate of 200 L/min or below)

Air, nitrogen, argon, carbon dioxide, gas mixture
(Ar:COz2 mixture (8:2)) is supported with this single
flow rate sensor.

Gases can be switched with operation buttons
With the 10-Link specifications, gases can be
switched remotely using the host controller.

*Contact CKD Sales if you have a request for the mixing ratio.

High performance

N
\ MEMS

MEMS stands for Micro Electro Mechanical Systems and refers
to ultra-compact devices based on microfabrication technology
used in the manufacture of semiconductor integrated circuits.

m Clean-room specifications (Option)

Anti-dust generation packaging (P70) and

oil-prohibited specifications (P80) available
Usage according to the grade of the device is

possible.
*Refer to catalog No.CB-033SA for details.

m Outgassing supported

Because the stainless steel body does not use
resin in its flow path, it is ideal for processes where
outgassing is a problem.

CKD

With the device's operation buttons
Dedicated model

===

Oxygen ‘

An oxygen-dedicated model
with oil-prohibited
specifications is also available.

ol ‘ Mixed gases

dioxide

(argon + carbon dioxide)

w0 High precision/high-speed response

Repeatability: Within £1%F.S.
Indicator accuracy: Within 3% F.S.

Response time: 50 msec

» Reduction of pressure loss

Up to 50% reducution with flow path
redesign

m Bi-directional fluid measurement

Contributes to reducing tact time.
The flow direction can be measured as desired.

© 7 A

Bidirectional i i ; Bidirectional
(forward setting) Bi-directional (reverse setting)

 10-Link model available

I0-Link is a digital communication standard for sensors/actuators at factory sites. (IEC 61131-9)
Unlike analog communication, it enables the transmission of parameters and event data.

O
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!!

Housing identification

Parameter change

Ethernet

Constant monitoring
Alarm notification
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Easy to use

m Rotatable LCD display

Features of IO-Link

£ Constant monitoring via digital data is
J.l"."_ possible.

Parameters can be set and changed via

(((@ the network, enabling remote equipment
operation.

= Models, serial numbers, etc., can be confirmed

on the network.

The settings can be copied from the master,

making parameter reconfiguration after
maintenance obsolete.

Sme Device failure and disconnection can be
’ ~ .
i confirmed.
| —

It can also be converted to Ethernet networks
and connected, enabling devices to be loT-
ready.

¥

m Variety of fitting variations.

Indicator can be vertically inverted

o
D 4

m Easy mounting (option)

DIN rail mount Panel mount

Resin body
Push-in Push-in Screw-in Screw-in
elbow straight elbow straight

Stainless steel body

JXR fitting Double Screw-in Screw-in G
barbed fitting thread (1ISO)
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Solution examples

I Leakage inspection

Fill the drinking water container with gas
to detect the presence or absence of
leakage.

Filter unit Digital Pressure Sensor

2-port solenoid valve Compact flow rate sensor

Digital Pressure Sensor

Filter unit

Compact flow rate sensor
FSM3

2-port solenoid valve

I Controlling air consumption

Monitor the air consumption of facilities
that use air components.

Filter unit Digital Pressure Sensor

h

Compact flow rate sensor

Digital Pressure Sensor

Filter unit

Compact flow rate sensor
FSM3

I Painting air flow rate control

Change the air pressure and controls
flow rate used during coating with the
electro pneumatic regulator.

Filter unit Electro pneumatic regulators

Compact flow rate sensor

KD

@)

Compact flow rate sensor
FSM3

Electro pneumatic regulators

Filter unit

I Biochemical culture apparatus

Coqflow rate of is measured to promote
the photosynthesis of organisms.

Inline clean filter

Digital Pressure Sensor

Compact flow rate sensor

Compact flow rate sensor
FSM3

I Arc welding

Manages argon, gas mixtures (argon +
carbon dioxide), and other shielding gases.

Rotary clamp cylinder Guided cylinder
Cylinder switch with connector Compact flow rate sensor (I0-Link model)

N

Compact flow rate sensor b :
(10-Link model) ¥ o

FSM3

I Electronic part installation

Control the tension of gold wire for
installing electronic parts.

Inline clean filter Digital Pressure Sensor

Compact flow rate sensor

Digital Pressure Sensor

Compact flow rate sensor

FSM3

Inline clean filter

CKD
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Series
Variation

Compact flow rate sensor (RAPIFLOW)
FSM3 Series

*3: Compatible with LCD display and bar display.

234 CKD

Applicable | Flow rate EXA ) Max. flow rate (L/min)
Appearance fluid adjustment | connecting Port size Page
5 uids valve *2 fitting *3 0.5 10 20 50 100 | 200 | 500 | 1000 ;_n
2 2
b ® o4 ® 3
2 T
E [
z ] 26 ® ] g
[e] [
o ]
LCD display Bar display 10-Link o o8 ¢ o o
o 210 [ [
[ 21/4" ] ( ([ [
-
= A ° 03/8 e o
i . + LCD display
s Nitrogen o)
Compact > S L () Rc1/8 ([ ] [ ) [ ) [ ) Page 236 Compact
fowsensor | 'S &": Carbon dioxide flow sensor
(ar) 0 (*1) « Bar display (ai)
o (€ play Rl
Compact % o B2 ¢ L4 Argon ® L Rei/4 L o Page 246 Compact
flow sensor @ Q ’ Mixed qases flow sensor
(liquic) 14 ; Qi- Rc1/2 ® ® - 10-Link (iquic)
Water (argon Page 254 Water
Manifold carbon dioxide Manifold
Har ) ° NPT1/8 ° o o | o h
o NPT1/4 o o o
NPT1/2 @ o
o G1/8 ] o o o
[ G1/4 [ [
G1/2 o ®
o Rc1/8 ([ ] ([ o [
LCD display Bar display 10-Link PY Re1/4 PY PY PY
Rc1/2 ( 3 o
(1) Air
. Nitrogen P G1/8 [ ) e o o
3 Carbon + LCD display
Q 2 dioxide (*1) Y G1/4 Y °® Page 272
® o g i Argon Bar disol
o 5 Mixed gases G1/2 ® ( 2 ar dispay
» = cE Page 282
@ | . ] (argon +
= “ carbon o NPT1/8 L L L o - 10-Link
& dioxide) Page 290
o NPT1/4 o o o
(2) Oxygen
NPT1/2 @ o
o 1/4" double barbed fitting [ ) o ([
[ ) 1/4" JXR male fitting [ ) [ )
*1: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range. *Applicable fluids are air and nitrogen only.
Ending  *2: Supports LCD display. Ending
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Compact flow rate sensor (RAPIFLOW)

FSM3 series

LCD display
@Resin body (flow rate range: 500 mL/min to 1000 L/min)

C€ cr

Refer to the CKD website for detailed compatible model Nos.

Model No. Notation Method

(FSM3 - L (005 /U1 BHI 1 (A1 (N-B(M R

Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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Model No. display: QFIow direction ePort size eOutput GVaIve QMounting
LCD display specifications option Attachment
@rlow rate range Body material:  @)Piping Ounit ©OLecad @ncluded
(full scale flow  Resin applicable direction Specifications wire documents
rate) fluid: Air
OFlow rate range (full scale flow rate) ©OFlow direction
Code Description Code Description Code Description
005 |500 mL/min 500 |50 L/min U Uni-direction
010 (1000 mL/min 101 |100 L/min B Bi-direction
020 |2 L/min 201 200 L/min Note: For models with flow direction “B”
. . bi-directional, othe valve option is
050 5 L/min 2l 500 L/mln- only available without “N”. Note that
100 |10 L/min 102 |1000 L/min fittings with "T" needle valve and "E"
200 |20 L/min EXA connection cannot be selected.

Note: Refer to the compatibility table below for

combinations of the flow rate range and port size.

OPiping direction

. Code Description
OPort size
Description Code 1 Straight
For 4 mm tube BH
For 6 mm tube CH 2 Elbow
Pushi For @8 mm tube DH
ush-in Note: Note that if you mount the elbow fitting in
For 210 mm tube EH an upward pgsition, it will interfere withgthe
" connector, and if you mount the elbow fitting in a
For 21/4" tube HH downward positio¥1, it will interfere with thg DIN
For 3/8" tube JH rail mounting.
Ret/8 AA Compatibility table of flow rate range and port size,
Rothread |Rc1/4 2: needle valve option, and EXA connection fitting
Rc1/2
3 Port size 4 Piping direction
G thread |18 i [DH2| [BA1]
ISO  [G1/4 BF @ @ @ O
00 eded 00 @0
G thread |G1/8 AB oed e [@ oed eJ0
JSB [ BB ®0 © 00 80
2351-1 O @  JO ]
O-type (1)[G1/2 cB e 0000 fod 0%
NPT1/8 AC *O
NPT 0 g ece0 o0 P
thread |NPT1/4 BC ) e OI. e I.*O
NPT1/2 cc g 00 ecec @0 (%

*1: Check the G thread connection shape with the -3 []
dimensions diagrams (pages 241 to 243) when = [
making a selection. (G thread connection shape is B BF2 | AB B1|AB2 | BB2 |1 VAC 2VAC|BC2 |
JIS B 2351-1 O-type compliant) [@ [@ [@ [@

*2: Refer to the compatibility table on the right for the ®0 00 [ J® @0
combinations of the flow rate range and port size. ||:8 ||:8 ||:8 ||:8

00 ® 8 ® 8 ® 8
Joc e 8cac 8%
[@) O O O
@0 o0 @O0 @0
[ [
[] []

C

KD

@: Port size compatibility O: Needle valve option compatible %: EXA connection fitting compatible

*1
*2

FS M 3 Series

Model No. Notation Method resin body (LCD display)

eOutput specifications
Description
Code
Analog Output Switch Output  |Setting copy function
A 1 point (NPN) Yes
B 1 points 2 point (NPN) —
(Voltage output) -
C 1-5V 1-point output (PNP) Yes
D 2-point output (PNP) —
E 1 point (NPN) Yes
F 1 points 2 point (NPN) —
Current output -
G 4-20mA 1-point output (PNP) Yes
H 2-point output (PNP) —
@Valve option
Code Description
N None
T With needle valve (only for models 200 L or ",'.'
less) % I
E EXA connecting fitting (EXA sold separately) ‘
A

*1: Connection to solenoid valves (EXA Series) is possible with the

dedicated fitting. Page 267.

*2: Be sure to set EXA to the OUT side of the product. Use a lead wire
for the EXA coil option. The DIN terminal box cannot be mounted
because it will cause interference. After making sure it is connected

firmly, confirm that there is no external leakage.

Q Mounting Attachment 1,22
Code Description
Blank [None

H Bracket 1 (for models 200 L or less)

J Bracket 2 (for 500 or 1000 L models)

Panel mounting (for sensor products of models
200 L or less)

Panel mounting (for needle valves of models 200
L or less)

M DIN rail mounting (for models 200 L or less)

*1: Note that the bracket mounting position may interfere with the

elbow fitting.
*2: Optional parts will come with the product.

Model No. Notation for Options

Note: Refer to P. 262 for dimensions diagram.

GUnit Specifications

Code Description

1 Sl units only

2 With unit switching function (only for overseas)

Note: "2" unit switching function model cannot be sold in Japan.

OLead wire

Code Description

Blank |None

A 5 conductor 1 m

B 5 conductor 3 m

@Included documents

Code Description
Blank |None
R Inspection certificate
S Inspection certificate + calibration certificate + traceability system diagram

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

Fsm3-- - - -(P70)
Fsm3-- - - -(P80)

OOption
Code Description
A 5-conductor lead wire 1 m (for LCD display)

5-conductor lead wire 3 m (for LCD display)

Bracket 1 (for models with a flow rate range below 200 L/min)

Bracket 2 (for models with a flow rate range of 500 L/min or
1000 L/min)

Panel mounting kit 1 (for sensor unit models with a flow rate
range below 200 L/min)

Panel mounting kit 2 (for needle valve integrated models with
a flow rate range below 200 L/min)

S|r|xX|l«(x|®m

DIN rail mounting kit (for models with a flow rate range below

200 L/min)
CKD
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F S M 3 Series

Resin body (LCD display)
Specifications

SUTO00010 0w

[ 1] Flow rate range (full scale flow rate) code

100 200 500 101

FS M 3 Series

Resin body (LCD display) specifications

*1: The value converted to volumetric flow rate at standard conditions (20°C, 1 barometric pressure (101 kPa), 65% RH).
(For gases other than air: 20°C, 1 barometric pressure (101 kPa), 0% RH)
*2: The displays of various flow rates are as shown below.

[Lo] Display [O] Display Measured flow rate range [Hi] Display
~— —
Uni-direction I i ——— i i
-10 -1 01 3 100%  110%
[Lo] Display Measured flow rate range [O] Display Measured flow rate range [Hi] Display _11
N ~— — o
Bi-directional } } —t——— } } =
-110% -100% 3 -1 01 3 100%  110% %
*3: The accumulated flow is a calculated (reference) value. When using the integrated save function, take care to prevent the number of saves 4
from exceeding the access count limit of the storage device (1 million times). (Changes to the settings are counted in number of accesses.) §
Usage time -
Number of saves = “5min_ <1 million times

When instantaneous flow rate is below 1% it is not counted as integrating flow.

*4: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/ms3) for operation. (Refer to P. 316 for details on recommended

o Compact
circuit.) flow sensor
*5: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range. Output type can (gas)
also be selected for analog output. Compact
Measured flow rate range (C1/min) ?aolr; sensor
A Compact
Carb Uni-direction| 15 to 250 mL | 30 to 500 mL | 0.06to 1.00L | 0.30t0 5.00L [0.6t0 10.0L {1.5t025.0L|3.0t050.0L| 6to 100 L flow sensor
dii;igg B airaction 2201015 mL [ 6001030 mL [ -1.0010 006 L [ 6.00100.80L [-10.0t0-0.6 L|-25.0t0-1.5L {60010 -3.0L | -100t0 -6 L (iquid
15t0250 mL | 30 to 500 mL | 0.06t0 1.00L | 0.30t05.00L | 0.6 t0 10.0L|1.5t025.0L |3.0t0 50.0L | 6to 100 L \'\/AVatejfr "
anifo
Analog Output Unit

— wpwA Sutputs
Voitage Voitage

Carbon Uni-direction 1to3V 4t012 mA 1to5V 4to 20 mA
dioxide Bi-direction 2to4V 8to 16 mA 1to5V 4 to 20 mA

*6: Compressed air is used for adjusting and inspecting this product. Accuracy for gas-types other than air is a guideline.

*7: Accuracy is based on CKD’s standard flow rate meter and does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.

*8: Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)

*9: The actual response time changes depending on the piping conditions. As a guideline, the response time can be set within the range of 50
msec. to 1.5 sec.

*10: The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error

increase. Check error with the impedance of the connecting load before using.

*11: The power supply voltage specifications differ for the voltage output type and current output type.

*12: Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load

connection status.

*13: The gas type switching function enables switching to argon, carbon dioxide and a gas mixture of argon 80% + carbon dioxide 20%. (Note

that the 500 L/min and 1000 L/min models do not have a gas change function.)
For carbon dioxide, refer to *5.

Measured flow rate range (C1/min)

Flow
direction

- Air Uni-girecion] 15 to 500 mL | 30to 1000 mL | 0.06t0 2.00 L | 0.301010.00L [ 0.6t0 20.0 L[ 1.5t050.0L [ 3.00100.0L | 6 to 200 L
* Nitrogen

- Argon Bi. |500to-15mL | -1000t0-30mL | -2.00t0-0.06L | -10.0010-030L |-20.0t0-0.6 L |-50.0to-1.5L | -1000t0-30L | -200to -6 L
. 0 . .

aon 8% anut | irection | 451 500 mL | 30101000 mL | 00610200 L | 0.301010.00L [0.6t0 200 L| 1.51050.0L | 3010 100.0L | 610200 L

Flow U Uni-direction
diraction | 1@ —
irection B Bi-direction
—e Measured flow U 15 to 500 mL |30 to 1000 mL|0.06 o 2.00 L|0.15t0 5.00 L|0.30t0 10.00L|0.6 to 20.0 L|1.5t0 50.0 L{3.0t0 100.0L| 6 to 200 L |15 to 500 L 30 to 1000 L
. rate range (2] B -500t0-15, |-100010-30,30 | -200t0-0.06, | 5.00t0-0.15, | -10.00t0-0.30, | -20.0t0-06, | -50.0t0-15, | -100.0t0-30, | -200to -6, 6 | -500 to -15, | -1000 to-30,
g ((CJ/min) *1 15t0500mL | to1000mL | 006t0200L | 045t05.00L | 0.30to10.00L | 0.6t020.0L | 15t050.0L | 30t01000L | t0200L | 15t0500L | 30t01000L
b Indicator type 4 digit + 4 digit 2 color LCD
‘g i " U -49t0549| -99to | -0.19to | -0.49t0 | -0.99to | -1.9to -49to -99to [-19t0219(-49t0549| -99to
= di;"’fara;n o @1 mL [ 1099mL | 219L | 549L | 10.99L | 219L | 549L | 109.9L L L 1099 L
'-'_? (Dr;m)iln) *gz B -549to | -1099to | -2.19t0 | -5.49t0 | -10.99t0o | -21.9t0 | -54.9t0 | -109.9t0 | -219t0 | -549t0 | -1099 to
549mL [ 1099mL | 2.19L 549L | 1099L | 219L 549L | 1099L | 219L 549 L 1099 L
Integration Indicator range| 0 to 9999999 mL 0.00 to £99999.99 L 0.0 to £999999.9 L 0 to £9999999 L
display (*3) Puseouputrate| 5mL | 10mL | 0.02L | 005L [ oL | o2L | os5L | 1L 2L | sL | 1oL
Applicable 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), nitrogen gas
fluids *4 Argon, carbon dioxide (*5), and gas mixture (argon + carbon dioxide) | -
Compact Working B .
T Conditions Temperature range 0 to 50°C (no condensation)
(g2 Pressure range -0.09 to 0.75 MPa
gm’:gm Proof pressure 1 MPa
i) Operating ambient temperature / humidity 0to 50 °C, 90% RH or less
ﬁm):ﬁ;or Storage temperature -10 to 60°C
(iquic) Accuracy Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the
Water *7 "measurement flow rate range.")
Manifold . i 440 ;
Unit Accuracy *6 Ff;epeatabuny 8 Within £1%F.S. (Secondary side released to atmosphere)
(Fluid: in dry air) | Temperature Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
characteristics
Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within 5% F.S. (-0.09 to 0.7 MPa,
characteristics atmosphere) base temperature 0.35 MPa)
Response time *9 50 msec. or less (setting response time OFF)
) A, B, E F NPN open collector output (50 mA or less, voltage drop 2.4 V or less)
Switch Output
C,D,G,H PNP open collector output (50 mA or less, voltage drop 2.4 V or less)
Analog Output O] A/B,C,D 1to 5V voltage output (connecting load impedance 50 kQ or more)
*10 E,F, G, H 4-20mA current output (connecting load impedance 0 to 300 Q)
Pow?r A B,C,D 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less
supp
voltagye *11 E,F,GH 24 VDC (21.6 to 26.4 V) ripple rate 1% or less
Current consumption *12 45 mA or less
Lead wire 3.7, AWG26 or equivalent x 5-conductor (connector), insulator O.D. 1.0
Functions *13 (DGas switching, @Setting copy function, @Flow rate integration, @Peak hold, etc.
Degree of Protection IP40 or equivalent (IEC standard)
. N Power reverse connection protection, switch output reverse connection protection, switch output load short-
Protection circuit *14 S !
circuit protection
Vibration resistance 10 to 150 Hz, max. 100 m/s2, X, Y, Z directions, every 2 hours
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8
M(l)untln'g . Unrestricted in vertical/horizontal direction
. orientation *15
Mounting Straight piping
section *16 Not required
Ending

238 CKD

The “setting copy function” can be selected under @“Output Specifications”.
Note that the “External input” function is not available on models on which the “Copy function setting” is enabled.
*14: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all
misconnections.
*15: This product measures the change in heat distribution caused by flow. If installed vertically, the heat distribution may change due to the
effect of convection, and the zero point may be shifted.
*16: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter.
With the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may
be negatively affected.
*17: Refer to P. 245 for weight. Ending
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F S M 3 Series

Resin body (LCD display)
Internal Structure Diagram / Material

@FSM3{1005 to 201

AN A

With needle valve

®

240 CKD

5
2 T ﬁ:ﬁ#@]
3 =H
g : 1 ]
= =~
% i N ©) —O/ st
o Screw-in fitting x\g\@
0]
re— @FSM3-[]501 to 102
Compact
flow sensor
(air)
Compact Elbow fitting
flow sensor
(liquid) T I
Water
Manifold
Unit
XT , :
Do not disassemble
Material Part name Material
1 Sensor cover Stainless steel 13 | Elbow adaptor Polyamide Resin
2 Filter Stainless steel 14 | Fitting Aluminum
3 Sensor chip Semiconductor silicon 15 | Needle Brass/nickeling
4 Gasket Fluoro rubber 16 | Needle guide Brass/nickeling
5 Sensor board Glass epoxy resin 17 | O-ring Fluoro rubber
6 Fitting - 18 | O-ring Fluoro rubber
7 O-ring Fluoro rubber 19 | O-ring Fluoro rubber
8 Spacer Aluminum 20 | Needle valve body Polyamide Resin
9 Filter Stainless steel 21 | Filter Stainless steel
10 | Sensor body Polyamide Resin 22 | O-ring Fluoro rubber
1 Fitting Aluminum 23 | Orifice Brass/nickeling
12 | O-ring Fluoro rubber 24 | O-ring Fluoro rubber
Ending

Dimensions (LCD display)

FS M 3 Series

Resin body (LCD display) dimensions diagram

Port size: Straight 24 mm, g6 mm, @1/4", Rc1/8, G1/8, NPT1/8

OFSM3-L@@®1/BH1/CH1/HH1/AA1/AF1/AB1/AC1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

e
)

A
@

(24.2)

D
N\

2-23.4 through hole

15 55
0
= = P>
©
s
< o O
27
(A)
T IR, ot
M orE T °
2-M3 depth 5 /| 19:5,

Port size: Straight 28 mm, 10 mm, @3/8", Rc1/4, G1/4, NPT1/4

Rc1/8, NPT1/8, G1/8 (AB1)

G thread shape (AB)

OFSM3-L@®1/DH1/EH1/JH1/BA1/BF1/BB1/BC1 (full scale flow rate: 50, 100, 200 L/min)
* For the EXA connection type, the secondary side (right side in the diagram below) uses a dedicated adapter. Refer to P. 267 for the external

dimensions when connected.

55
17
0
© g ST
—~ <
< S
= e &
2-3.4 through hole 2
(A)
T IS T =
L (o] 2
2M3depth 5/ | 155

=, = cis 19
2+g.4
, © , m:ﬁ = 2~
% T
>
[~ & K% | End surface o
14 o
15° of the surface is the seal surface. Note that it is not g
the end surface seal. Also, be sure to confirm that the 7
screw depth of the fitting matches before use. 91
G1/8 (AF1)
©)
© -
©) 5
17
Compact
Model No. Fitting Dimension (A) E‘;g sensor
FSM3-LLJ[11BH1 Push-in g4 mm (65)
FSM3-LCJC1CHA Push-in 86 mm (67.2) fC\ngE:g;or
FSM3-LLJCJMHH1 Push-in 1/4" (70.4) (liquid)
FSM3-LLIC11AA1 Rc1/8 (75) Water
FSM3-L_ ][ 1AF1 G1/8 (87) {\J/lr?irtlifold
FSM3-LLJ[11AB1 G1/8 87) E—
FSM3-LJ[MACH NPT1/8 (75)
Rc1/4, NPT1/4, G1/4 (BB1) G thread shape (BB)
14
B o s e i o | G1/4 ( 204
257
© o
m—— = o~
0|~
K{)N 1°5/°
© YA
‘ 6‘9\ o/ 1 End surface
17
15° of the surface is the seal surface. Note that it is not
the end surface seal. Also, be sure to confirm that the
screw depth of the fitting matches before use.
G1/4 (BF1)
%% =
7 \
(@)
== o
21
Model No. Fitting Dimension (A)
FSM3-LLJ[11DH1 Push-in 28 mm (70.6)
FSM3-LLIMEH1 Push-in 10 mm (82.1)
FSM3-LLJC1MJH1 Push-in 3/8" (83.4)
FSM3-LLI[11BA1 Rc1/4 (75)
FSM3-LLJ[11BF1 G1/4 (89)
FSM3-LJ]1BB1 G1/4 (89) Ending
FSM3-LJ[11BC1 NPT1/4 (75)
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F S M 3 Series

Resin body (LCD display)
Dimensions (LCD display)

Port size: Straight Rc1/2, G1/2, NPT1/2

OFSM3-L@O1/CA1/CF1/CB1/CC1 (full scale flow rate: 500, 1000 L/min)

G thread shape (CB)

a7
17 15 55 9 25%"
- G1/2
5 [ 7
2 | e
o e ©|o
» L) - _
i) |€9| L] o =) % S
o T ' 3 v
A E )
¢} N
& J © ' End surface
@ - 1 1 15° of the surface is the seal surface.
Note that it is not the end surface seal. Also, be sure to confirm
30 ‘ (A) that the screw depth of the fitting matches before use.
e EE—|
G2 G thread shape (CF) Seal surface
/\ —T7 (224.3)
T T 3o @ \
+ | o \
Pk BNUZAS 3,° 8( )
flow sensor Q = _,@
(air 5)= é % L | Y%
CompaCt 1 il End seal (9-5) [ Surface is seal surface.
flow sensor
() 2-M3 depth 3 30
Water Model No. Fitting Dimension (A)
[\J/I:irtufold FSM3-LJ[11CA1 Rc1/2 (80)
— FSM3-LLJ11CF1 G1/2 (80)
FSM3-LJ[11CB1 G1/2 (95.4)
FSM3-LJ[]11CC1 NPTG1/2 (80)
Port size: Elbow @4 mm, @6 mm, @1/4", Rc1/8, G1/8, NPT1/8
OFSM3-LOO1/BH2/CH2/HH2/AA2/AF2/AB2/AC2 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)
il 15 55 0
- The shape of the top and bottom surfaces of the body is the same as the straight type.
Model No. Fitting Dimension (A)
f@} FSM3-LCI11BH2 Push-in g4 mm (9.5)
T N = = & FSM3-LJC11CH2 Push-in 26 mm (10.6)
N e N FSM3-LCJ11HH2 Push-in 1/4" (12.2)
N
o I || at (- == FSM3-LIAA2 Rc1/8 (14.5)
. S © 27 2‘ FSM3-LI[1MAF2 G1/8 * (20.5)
S~ - © ~
FSM3-LJ11AB2 G1/8 * (20.5)
2-93.4 through hole 71.3
I — (87) FSM3-LJCMAC2 NPT1/8 (14.5)
*: For G thread shape, refer to the straight type.
Port size: Elbow 88 mm, 10 mm, 23/8", Rc1/4, G1/4, NPT1/4
OFSM3-LOO1/DH2/EH2/JH2/BA2/BF2/BB2/BC2 (full scale flow rate: 50, 100, 200 L/min)
17 15 55
[t} The shape of the top and bottom surfaces of the body is the same as the straight type.
’@} ¢ = = Model No. Fitting Dimension (A)
== < Q FSM3-LJ1DH2 Push-in @8 mm (13.6)
nrn mﬂ 8 o ); ] FSM3-LLCICMEH2 Push-in 210 mm (19.3)
UUJ u-ulj @ | i S5 & 'fL% ® FSM3-LLIL11JH2 Push-in 3/8" (20.0)
\ / == Pi =0= FSM3-LCJC11BA2 Rc1/4 (15.8)
S / glg ‘ 0o _
. 27 < FSM3-LLJ1MBF2 G1/4 Note (22.8)
\Eg/ Es 75.3 == FSM3-LI[]1BB2 G1/4 Note (22.8)
Ending (95) FSM3-LJJ1BC2 NPT1/4 (15.8)
2-23.4 through hole Note: For G thread shape, refer to the straight type.
222 CKD

With needle valve dimensions

FS M 3 Series

Resin body (LCD display) dimensions diagram

Port size: straight @4 mm, g6 mm, @1/4", Rc1/8, G1/8, NPT1/8
@FSM3-L@@®1/BH1/CH1/HH1/AA1/AF1/AB1/AC1/@@T (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

L G thread shape (AB)
55 10
G1/8 (10)
2+8.4
]l e _ e X u
— © * Q
= © ©| N z
= 0 ys| ® T
L1 5l = 8
N
() N © /10m— X 2
Qy - s :J: I o\ | End surface =
! [t
o
27 15° of the surface is the seal surface.
2-33.4 through hole Note that it is not the end surface seal.
(A) Also, be sure to confirm that the screw
depth of the fitting matches before use.
The shape of the top and bottom surfaces of the body is the same as the straight type.
Model No. Fitting Dimension (A) Compact
FSM3-LCJJ1BH1 Push-in g4 mm (90) E‘;g sensor
FSM3-LLJCMCH1 Push-in 6 mm (92.2)
FSM3-LLJ11HH1 Push-in 1/4" (95.4) omact
FSM3-LLIC11AA1 Rc1/8 (100) (liquid)
FSM3-LLJC1MAF1 G1/8 (112) Water
FSM3-LLI11AB1 G1/8 (112) Harifold
FSM3-LLI[11ACH1 NPT1/8 (100) E—
Port size: straight 28 mm, g10mm, @3/8", Rc1/4, G1/4, NPT1/4
OFSM3-L@®1/DH1/EH1/JH1/BA1/BF1/BB1/BC1/@@T (full scale flow rate: 50, 100, 200 L/min)
G thread shape (BB)
(14)
17 G1/4
AL 257
55 AN
/X
A ge ~
| sl %
) . < ®
= - N y ]
’@3’ — kel
T T = o 2 . ,
| 7T" Y© S\,
/f‘ﬂ g D  End surface
\S2/ B .
I P ‘
27 T 15° of the surface is the seal surface.
2-¢3.4 through hole Note that it is not the end surface
(A) seal. Also, be sure to confirm that the
screw depth of the fitting matches
before use.
The shape of the top and bottom surfaces of the body is the same as the straight type.
Model No. Fitting Dimension (A)
FSM3-LLJ[11DH1 Push-in 28 mm (101.6)
FSM3-LLJMEH1 Push-in 210 mm (113.1)
FSM3-LLJC1MJH1 Push-in 3/8" (114.4)
FSM3-LLI[11BA1 Rc1/4 (106)
FSM3-LLI[11BF1 G1/4 (120)
FSM3-LLI[11BB1 G1/4 (120) Ending
FSM3-LJ1BC1 NPT1/4 (106)

CKD
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F S M 3 Series

Resin body (LCD display)
With needle valve dimensions

FS M 3 Series

Resin body (LCD display) product weight

Product weight

Port size: Elbow @4 mm, 6 mm, 21/4", Rc1/8, G1/8, NPT1/8

OFSM3-L@@®1/BH2/CH2/HH2/AA2/AF2/AB2/AC2 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

[Unit: g]

Port size / Piping direction

i 010 Withoutnesdle valve] With noedie vaive
55
ﬂ@m BH1 Push-in (for g4 mm straight) 60 90
—_— J ] o 4 CH1 Push-in (for @6 mm straight) 50 80 ..
= m—' — n
2 @}* t g_ DHA1 Push-in (for 28 mm straight) 80 120 g
o T T — ~ N 2
(2] [se} 2‘, Q
3 § Jﬂ I’ EH1 Push-in (for 210 mm straight) 80 120 T
: [ i 3 4 ) 8
3
8 lHL i JH] b — S S HH1 Push-in (for @1/4” straight) 60 90 g
\\ /,/ < 27 p JH1 Push-in (for 3/8” straight) 80 120
96.3
(112) AA1 Rc1/8 Straight 60 90
2-93.4 through hole
BA1 Rc1/4 Straight 60 100
g:v':'g::'sor The shape of the top and bottom surfaces of the body is the same as the straight type. CA1 Rc1/2 Straight 120 _ ﬁg;l"g::tsor
(g2 Model No. Fitting Dimension (A) _ (g2s
gompact FSM3-L[ ] 1BH2 Push-in @4 mm (9.5) AF1 G1/8 Straight 70 100 gompact
e FSM3-LLIC11CH2 Push-in 86 mm (10.6) o o174 Stait o . e
oo FSM3-LJ_1HH2 Push-in 1/4" (12.2) raig P——
flpw.sensor FSM3-LI11AA2 Rc1/8 (14.5) CF1 G1/2 Straight 120 _ ﬂqw.sensor
(iquid) FSM3-LJHAF2 G18 * (20.5) (iquid)
Water FSM3-LLIT1AB2 G - (205) AB1 G1/8 Straight 60 90 i
Manifold Manifold
Unit FSM3-LCJ[1AC2 NPT1/8 (14.5) Unit
*: For G thread shape, refer to the straight type. BB1 G1/4 Straight 70 110
CcB1 G1/2 Straight 140 -
Port size: Elbow @8 mm, 10 mm, @3/8", Rc1/4, G1/4, NPT1/4 1 VAC NPT 1/8 Straight 50 80
OFSM3-L@®1/DH2/EH2/JH2/BA2/BF2/BB2/BC2 (full scale flow rate: 50, 100, 200 L/min)
BC1 NPT 1/4 Straight 60 100
17
5 cct NPT 1/2 Straight 120 -
J-'_' |::| T BH2 Push-in (for 4 mm elbow) 70 100
b
=T R F
@)7 — 1T S CH2 Push-in (for 26 mm elbow) 60 90
I | L = ° .
2| 2 DH2 Push-in (for 8 mm elbow) 100 140
8 —] /7 D 8
3 [ ' :R EH2 Push-in (for 10 mm elbow) 100 140
- ; ® ——
] D ] HH2 Push-in (for 81/4” elbow) 70 100
N\ /’/ N lj El © lj El i
7 < 27 I JH2 Push-in (for 3/8” elbow) 100 140
) AA2 Rc1/8 elbow 70 100
2034 through hole
1 103 BA2 Rc1/4 elbow 80 120
(126)
AF2 G1/8 elbow 80 110
The shape of the top and bottom surfaces of the body is the same as the straight type.
Model No. Fitting Dimension (A) BF2 G1/4 elbow 10 145
FSM3-LJ[1DH2 Push-in 28 mm (13.6) AB2 G1/8 elbow 70 100
FSM3-LJMEH2 Push-in 210 mm (19.3)
FSM3-LJ[]1JH2 Push-in 3/8" (20.0) BB2 G1/4 elbow 90 130
FSM3-LCIC11BA2 Rc1/4 (15.8)
FSM3-LCJ1BF2 G1/4 Note (22.8) 2 VAC NPT1/8 elbow 70 100
FSM3-L][11BB2 G1/4 Note (22.8)
Ending FSM3-LJ[1BC2 NPT1/4 (15.8) BC2 NPT1/4 elbow 80 120 Ending
Note: For G thread shape, refer to the straight type.
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Model No. Notation Method

Compact flow rate sensor (RAPIFLOW)

FSM3 series

Bar display

@Resin body (flow rate range: 500 mL/min to 1000 L/min)

C€ cr

Refer to the CKD website for detailed compatible model Nos.

246

CKD

o}
(2]
. (FSM3 - B (005 (U1 (BH(1/J 1 (N-D/HIS,
(2]
L
o
E Model No. Bar eFIow direction ePort size OOutput GVaIye eMounting
T Display specifications option Attachment
@rFlowraterange  Body material:  @Piping Unit @Lcad @Included
(full scale flow rate) ~ Resin applicable direction  specifications: wire documents
fluid: Air Sl units only
©OFlow rate range (full scale flow rate) ©OFlow direction
Code Description Code Description Code Description
c 005 |500 mL/min 500 |50 L/min U Uni-direction
ompact
ﬂowgensor 010 1000 mL/min 101 100 L/min B Bi-direction
i) 020 |2L/min 201  [200 L/min Note: For flow direction "B" bi-directional
Compact 050 5 L/min 501 500 L/min models,@lve option is "N" only. Note
flow sensor that an "E" EXA connecting fitting
(liquid) 100 |10 L/min 102 |1000 L/min cannot be selected.
Water 200 |20 L/min
Manifold o
Unit Note: Refer to the compatibility table below for
— combinations of the flow rate range and port size.
QPort size OPiping direction
Description Code Code Description
For @4 mm tube BH )
For @6 mm tube CH L Straight
For 8 mm tube DH
Push-in
For 210 mm tube EH 2 Elbow
For @1/4" tube HH
Note: Note that if you mount the elbow fitting
For @3/8" tube JH in an upward position, it will interfere
with the connector, and if you mount the
Re1/8 AA elbow fitting in a downward position, it will
Rc thread |Rc1/4 BA interfere with the DIN rail mounting.
Rc1/2 CA
o trrong |G1/8 AF Compatibility table of flow rate range and port size, and EXA connection fitting
1so  |c1/4 BF 3 Port size 4 Piping direction
16030
G1/2 CF
[ ) [ ) [ )
G thread |G1/8 AB ® ® [ [
JISB [ [ [ [
23511 |14 BB [ (] [ [ ]
O-type (*1)|G1/2 CB [ [] [ [
[ [ [ [
NPT1/8
NPT AC ® ° ° °
thread NPT1/4 BC g’
c
NPT1/2 CC G ®
*1: Check the G thread connection shape with the Qo [
dimensions diagrams (P. 251 and 252) when © . b a AD AB b AUl B AU
making a selection. (G thread connection shape is 3 [ [ [ [] [] [
JIS B 2351-1 O-type compliant) u_? [ [ [ [ o o
*2: Refer to the compatibility table on the right for the - : : : : : :
combinations of the flow rate range and port size.
geanap ° ® ® ° ® ®
@ | o (O] o |0 ®| |
[ 2K ) ® 0o o o [ 2K 2K 3K ) [ 2K )
[ [ [ ] [ [ [
[ ) [ ) [ ] [ ) [ ) [ )
. [ [ [
Endlng ® ® o

@: Port compatibility %: EXA connection fitting compatibility

eOutput specifications
Code Description
J Analog voltage output 1 point

K

Analog current output 1 point

Note: When using in combination with a separated display

(FSM2-D), select "J" analog voltage output 1 point.

@Lecad wire

Code

Description

Blank

None

Cc

4 conductor 1 m

4 conductor 3 m

elncluded documents

Code Description
Blank |[None
R Inspection certificate
s Inspectilo_n certificate_+ calibration certificate +
traceability system diagram

Model No. Notation for Options

Note: Refer to P. 262 for dimensions diagram.

FS M 3 Series

Model No. Notation Method resin body (bar display)

*; E EXA connecting fitting (EXA sold separately) ‘

eVaIve option
Code
N None

Description

(% Sl

*1: Connection to solenoid valves (EXA series) is possible with the
dedicated fitting. Refer to P. 267.

*2: Be sure to set EXA to the OUT side of the product. Use a lead
wire for the EXA coil option. The DIN terminal box cannot be
mounted because it will cause interference. After making sure it
is connected firmly, confirm that there is no external leakage.

GMounting attachment*1, *2
Code
Blank

Description

None

H Bracket 1 (for models 200 L or less)

J Bracket 2 (for 500 or 1000 L models)

M DIN rail mounting (for models 200 L or less)

*1: "Panel mount" option cannot be selected. Note that the bracket
mounting position may interfere with the elbow fitting.
*2: Optional parts will come with the product.

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

Fsm3------(P70)
Fsm3------(P80)

OOption

Code

Description

Cc

4-conductor lead wire 1 m (for bar display)

4-conductor lead wire 3 m (for bar display)

Bracket 1 (for models with a flow rate range below 200 L/min)

Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)

S|«|T|O

DIN rail mounting kit (for models with a flow rate range below 200 L/min)

CKD

Josuas ajel Mo|4

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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F S M 3 Series

Resin body (bar display)

Specifications

FSMS=B[ 1 11210 3 FE4 LS JLe 5L 7 Il

[ 1] Flow rate range (full scale flow rate) code

100 200 500 101

Flow U Uni-direction
diraction | 1O ——
irection B Bi-direction
Measured 150500 mL |30t0 1000 mL | 0.06t02.00L | 0.15t05.00L [0.30t0 10.00L| 0.6t020.0L | 1.5t050.0L | 3.0t0100.0L| 6t0200L | 15to500L | 30to1000L
I flow rate
2 range (2)] B -500t0-15, |-100010-30,30 | -200t0-0.06, | 5.00t0-0.15, | -10.00t0-0.30, | -20.0t0-06, | -50.0to-15, | -100.0t0-30, | -200to -6, 6 | -500 to -15, | -1000 to-30,
S (o/min) 15t0500mL | to1000mL | 006t0200L | 0.15t0500L | 0.301010.00L | 0.610200L | 15t050.0L | 30t01000L | t0200L | 15to500L | 30to1000L
(2] *1
(]
© Indicator type LED bar display
2 -
2 Af‘l’j’i'c';af’z'e 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), nitrogen gas
Ten:gﬁraeture 0 to 50°C (no condensation)
Working fluid Presgure
-0.09 to 0.75 MPa
range
Proof 1 MPa
S pressure
ompac - -
[ Operating ambient 0 to 50°C, 90% RH or less
(gas) temperature / humidity
Compact ~ Storage temperature -10 to 60°C
{I:i\;\)/sensor Accuracy | Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the
-~ *3 "measurement flow rate range.")
%:m:r?;or Repeatability*4 Within £1%F.S. (Secondary side released to atmosphere)
(liquid)
e Accuracy Tempera_ture Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
Water characteristics
Manifold ithi 9
Unit Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to (0,09 to\gv;trlu:aiia/;’elztésr; erature
characteristics atmosphere) ' ' 0 35’MPa) P
Response time *5 50 msec. or less
Analog 1 to 5 V voltage output (connecting load impedance 50 kQ or more)
Output
5 P K 4-20 mA current output (connecting load impedance 0 to 300 Q)
Power (5]] 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less
supply
voltage K 24 VDC (21.6 to 26.4 V) ripple rate 1% or less
*7
Current consumption *8 45 mA or less
Lead wire 3.7 AWG26 or equivalent x4-conductor (connector wiring), insulator outer diameter 1.0
Degree of Protection IP40 or equivalent (IEC standard)
Protection circuit *9 Power reverse connection protection
Vibration resistance 10 to 150 Hz, max. 100 m/s2, X, Y, Z directions, every 2 hours
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8
M.ountm'g . Unrestricted in vertical/horizontal direction
. orientation *10
Mounting - (g zight pipin
_g Ep & Not required
section *11
Ending

248 CKD

*1:
*2:

*3:

*4:
*5:
*6:

*T:
*8:

*9:

FS M 3 Series

Resin body (bar display) specifications

The value converted to volumetric flow rate at standard condition (20°C, 1 barometric pressure (101 kPa), 65% RH)

Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m3) for operation. (Refer to P. 316 for details on recommended
circuit.)

Accuracy is based on a CKD standard flow rate meter. It does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.

Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)
The actual response time changes depending on the piping conditions.

The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error incre
ase. Check error with the impedance of the connecting load before using.

The power supply voltage specifications differ for the voltage output type and current output type.

Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.

This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all
misconnections.

*10: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to

the effect of convection, and the zero point may be shifted.

*11: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter.

With the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may
be negatively affected.

*12: Refer to P. 253 for weight.

Josuas ajel Mo|4 I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending
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F S M 3 Series

Resin body (bar display)

Internal Structure Diagram / Material

@FSM3{1005 to 201

AN A

With needle valve

®

250 CKD

5
2 T ﬁz‘.ﬁt-@] 2
3 =H
2 : 1 ]
= =~
3 : ~ O O~
o Screw-in fitting x\g\@
0]
re— @FSM3-[]501 to 102
Compact
flow sensor
(air)
Compact Elbow fitting
flow sensor
(liquid)
Water
Manifold
Unit
XT , :
Do not disassemble
Material Part name Material
1 Sensor cover Stainless steel 13 | Elbow adaptor Polyamide Resin
2 Filter Stainless steel 14 | Fitting Aluminum
3 Sensor chip Semiconductor silicon 15 | Needle Brass/nickeling
4 Gasket Fluoro rubber 16 | Needle guide Brass/nickeling
5 Sensor board Glass epoxy resin 17 | O-ring Fluoro rubber
6 Fitting - 18 | O-ring Fluoro rubber
7 O-ring Fluoro rubber 19 | O-ring Fluoro rubber
8 Spacer Aluminum 20 | Needle valve body Polyamide Resin
9 Filter Stainless steel 21 | Filter Stainless steel
10 | Sensor body Polyamide Resin 22 | O-ring Fluoro rubber
1 Fitting Aluminum 23 | Orifice Brass/nickeling
12 | O-ring Fluoro rubber 24 | O-ring Fluoro rubber
Ending

Dimensions (bar display)

FS M 3 Series

Resin body (bar display) dimensions diagram

Port size: Straight 24 mm, g6 mm, @1/4", Rc1/8, G1/8, NPT1/8

OFSM3-B@@®1/BH1/CH1/HH1/AA1/AF1/AB1/AC1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

17 15 55
,{},
©- K -
N ol 2
) N 3
v 3l = S
2-¢3.4 through hole 27
(A)
—a— TR, f
gL © . °
2-M3 depth 5 \ 15.5

Port size: Straight 28 mm, 10 mm, @3/8", Rc1/4, G1/4, NPT1/4

Rc1/8, NPT1/8, G1/8 (AB1)

G thread shape (AB)

OFSM3-B@@1/DH1/EH1/JH1/BA1/BF1/BB1/BC1 (full scale flow rate: 50, 100, 200 L/min)
* For the EXA connection, the dedicated adaptor is provided on the secondary side (right side in the figure below). Dimensions diagram Refer

to P. 267 on how to connect.

17

(NS
e
(30.2)

[ag}
—

35

2-23.4 through hole

27

(A

T

T

©

T

il

9.5
||

)

mi

2-M3 depth 5

5
T

} 155

G 19
2+g.4
©)
— = 2~
~— | ©
N7 Q ey s
T T G\ 1 End surface oS
14 3
15° of the surface is the seal surface. Note that it is not g
the end surface seal. Also, be sure to confirm that the 7
screw depth of the fitting matches before use. 91
G1/8 (AF1)
©)
T C> I =
©) ry
17
Compact
Model No. Fitting Dimension (A) E‘;g sensor
FSM3-BLI[]1BH1 Push-in g4 mm (65)
FSM3-BLI11CH1 Push-in 26 mm (67.2) fC\ngE:g;or
FSM3-BLJ[J1HH1 Push-in 1/4" (70.4) (liquid)
FSM3-BLI11AA1 Rc1/8 (75) Water
FSM3-BLJ[ 1AF1 G1/8 (87) Mﬁift“fo'd
FSM3-BLI[]1AB1 G1/8 87) EE—
FSM3-BL][J1AC1 NPT1/8 (75)
Rc1/4, NPT1/4, G1/4 (BB1) G thread shape (BB)
G1/4 (14)
257"
©) e
T T = ©|~
0| <
ﬁ% 0 B ®
s = ¥
< ey
62.\ ¢/ 1 End surface
17
15° of the surface is the seal surface. Note that it is not
the end surface seal. Also, be sure to confirm that the
screw depth of the fitting matches before use.
G1/4 (BF1)
%gl =
7 \
@
== o
21
Model No. Fitting Dimension (A)
FSM3-BL][]1DH1 Push-in 28 mm (70.6)
FSM3-BLI[J11EH1 Push-in 10 mm (82.1)
FSM3-B][J1JH1 Push-in 3/8" (83.4)
FSM3-BLI11BA1 Rc1/4 (75)
FSM3-BLI[J1BF1 G1/4 (89)
FSM3-BLI[]1BB1 G1/4 (89) Ending
FSM3-BJ[J1BC1 NPT1/4 (75)
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F S M 3 Series

Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Resin body (bar display)
Dimensions (bar display)

Port size: Straight Rc1/2, G1/2, NPT1/2
@FSM3-B@®1/CA1/CF1/CB1/CC1 (full scale flow rate: 500, 1000 L/min)

17 15 55
== _
@ Ak
\\w/sulf
30 (A)

oSiErer -
S
2-M3 depthn3 30 I

Port size: Elbow @4 mm, 6 mm, 21/4", Rc1/8, G1/8, NPT1/8
OFSM3-B@@®1/BH2/CH2/HH2/AA2/AF2/AB2/AC2 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

G thread shape (CB)

an

25 ¢g.4
G1/2
Qo
§ s
| 15° of the surface is the seal surface.
Note that it is not the end surface
LA seal. Also, be sure to confirm that the
ks H screw depth of the fitting matches
1 End surface before use.
G12 G thread shape (CF) Seal surface
/j\ 17 (224.3)
o~
Tl ol o ! v
S 8< | 021 "8
IS \ - -
V4 S
End seal (9.5) [ Surface is seal surface.
Model No. Fitting Dimension (A)
FSM3-BLI11CA1 Rc1/2 (80)
FSM3-BLI[]1CF1 G1/2 (80)
FSM3-B][]1CB1 G1/2 (95.4)
FSM3-B[ ][ 11CC1 NPT1/2 (80)

17 15 55
The shape of the top and bottom surfaces of the body is the same as the straight type.
;@% = = Model No. Fitting Dimension (A)

N [} FSM3-BLI[11BH2 Push-in g4 mm (9.5)

3 3| S « I
o ™ AW 5 > prakm | FSM3-BL][]1CH2 Push-in g6 mm (10.6)
N Yo e /I £ © FSM3-BLIMHH2 Push-in 1/4" (12.2)
27 < FSM3-BLIC11AA2 Rc1/8 (14.5)
713 FSM3-BLIL11AF2 G1/8 Note (20.5)
a7 FSM3-BI[11AB2 G1/8 Note (20.5)
(87) FSM3-B [ 1AC2 NPT1/8 (14.5)

2-¢3.4 through hole

Port size: Elbow 8 mm, 210 mm, @3/8", Rc1/4, G1/4, NPT1/4
OFSM3-B@O1/DH2/EH2/JH2/BA2/BF2/BB2/BC2 (full scale flow rate: 50, 100, 200 L/min)
17 15 55

==

==

(30.2)
3.6

Note: For G thread shape, refer to the straight type.

= =
I 3
'J: = | e & Lj_j =
g = 27 g g g The shape of the top and bottom surfaces of the body is the same as the straight type.
Model No. Fitting Dimension (A)

53 > FSM3-BLI[]1DH2 Push-in 28 mm (13.6)

(95) FSM3-BLICI11EH2 Push-in 210 mm (19.3)

2-03.4 through hole FSM3-BLI[1JH2 Push-in 3/8" (20.0)

FSM3-BJ[]1BA2 Rc1/4 (15.8)

FSM3-BLIJ1BF2 G1/4 Note (22.8)

FSM3-BLI11BB2 G1/4 Note (22.8)

FSM3-BC][]1BC2 NPT1/4 (15.8)

252 CKD

Note: For G thread shape, refer to the straight type.

Product weight

FS M 3 Series

Resin body (bar display) weight

ot -1

Port size / Piping direction

[Unit: g]

BH1 Push-in (for g4 mm straight) 50
CH1 Push-in (for 6 mm straight) 40 .
-
DH1 Push-in (for 8 mm straight) 70 g
o
EHA1 Push-in (for 210 mm straight) 70 T
w
@
HHA1 Push-in (for @1/4” straight) 50 §
JH1 Push-in (for @3/8” straight) 70
AA1 Rc1/8 Straight 50
BA1 Rc1/4 Straight 50
Compact
CA1 Rc1/2 Straight 110 o wasor
(gas)
AF1 G1/8 Stralght 60 Compact
flow sensor
BF1 G1/4 Straight 75 LU
Compact
CF1 G1/2 Straight 110 g%vnize):nsor
. Water
AB1 G1/8 Straight 50 Manifold
Unit
BB1 G1/4 Straight 60
CB1 G1/2 Straight 130
1VAC NPT 1/8 Straight 50
BC1 NPT 1/4 Straight 50
CC1 NPT 1/2 Straight 110
BH2 Push-in (for 24 mm elbow) 60
CH2 Push-in (for 6 mm elbow) 50
DH2 Push-in (for 28 mm elbow) 90
EH2 Push-in (for 10 mm elbow) 90
HH2 Push-in (for 1/4” elbow) 60
JH2 Push-in (for 23/8” elbow) 90
AA2 Rc1/8 elbow 60
BA2 Rc1/4 elbow 70
AF2 G1/8 elbow 70
BF2 G1/4 elbow 95
AB2 G1/8 elbow 60
BB2 G1/4 elbow 80
2VAC NPT1/8 elbow 60
BC2 NPT1/4 elbow 70 Ending
CKD 2



Model No. Notation Method

(Fsm3)- ¢ (oos)(W) + BH(D L 1 N -E©EH®

Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

254

Model

OFlow rate range (full scale flow rate)

No. IO-Link

Display

Flow rate range
(full scale flow rate)

eFIow direction

Code Description Code Description
005 |500 mL/min 500 |50 L/min
010 |1000 mL/min 101 100 L/min
020 |2 L/min 201 (200 L/min
050 |5L/min 501 500 L/min
100 10 L/min 102 1000 L/min
200 |20 L/min

Note: Refer to the compatibility table below for
combinations of the flow rate range and port size.

ePort

size
Description Code
For @4 mm tube BH
For 86 mm tube CH
Pushin For 8 mm tube DH
For 10 mm tube EH
For g1/4" tube HH
For @3/8" tube JH
Rc1/8 AA
Rc thread |Rc1/4 BA
Rc1/2 CA
G thread G18 AF
ISO G1/4 BF
16030 1G4 CF
G thread |G1/8 AB
oy |G14 BB
O-type (*1)|G1/2 cB
NPT1/8 AC
”’]\:Z;]rd NPT1/4 BC
NPT1/2 CcC

*1: Check the G thread connection shape with
dimensions diagrams (P. 259 and 260) when making
a selection. (G thread connection shape is JIS B

2351-1 O-type compliant)

*2: Refer to the compatibility table on the right for the
combinations of the flow rate range and port size.

C

KD

Body material:
Resin applicable
fluid: Air

Compact flow rate sensor (RAPIFLOW)

FSM3 series

|O-Link
@Resin body (flow rate range: 500 mL/min to 1000 L/min)

C€ cr

Refer to the CKD website for detailed compatible model Nos.

ePort size |Output specifications:| ~ Valve option: eMounting
10-Link None Attachment
communication
Oriping Unit specifications: ~ @)Lead @'ncluded
direction Sl units only wire documents
eFIow direction
Code Description

U Uni-direction

B Bi-direction

QPiping direction

Code Description
1 Straight
2 Elbow

Note: Note that if you mount the elbow fitting in

an upward position, it will interfere with the
connector, and if you mount the elbow fitting in a
downward position, it will interfere with the DIN
rail mounting.

Compatibility table of flow rate range and port size

1 Flow rate range

3 Port size

4 Piping

direction

|CH | [HH | ' AN | BAT | CAT | A2
o o (@ °
) ° o (® °
() ° o (@ °
() ° o (o °
() ° o (o °
° o (o °
@ | @ | o e/ 0. e ®
o e ()
LB °
®
)
. B A B AB B AB BB AC) 2 VA
° o (o o] (o ()
() o (o o o ()
() o (o o o ()
() o (o o o ()
() o (o o (o °
° o (@ o o °
®e o0 o o [ JK BN AKX ) ® 0
() o (o o (o °
0 o (o o (o °
® o ®
) ) )

@: Port size compatibility

eLead wire
Code Description
Blank |[None

M12 both-end lead wire with connector

G lam

elncluded documents

Code Description
Blank [None
R Inspection certificate
S Inspection certificate + calibration certificate + traceability system diagram

Model No. Notation for Options

Fsm3 -(H)

@ontion

oOption

Code Description

G M12 both-end lead wire with connector (3 m) (for 10-Link)

Bracket 1 (for models with a flow rate range below 200 L/min)

H
J Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)
M

DIN rail mounting kit (for models with a flow rate range below 200 L/min)

Note: Refer to P. 262 for dimensions diagram.

FS M 3 Series

Model No. Notation Method resin body (10-Link)

GMounting attachment*1, *2
Code Description
Blank |[None

H Bracket 1 (for models 200 L or less)

J Bracket 2 (for 500 or 1000 L models)

M DIN rail mounting (for models 200 L or less)

*1: Note that the bracket mounting position may interfere with the elbow
fitting.
*2: Optional parts are provided with the product.

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

FsM3------(P70)
FsM3------(P80)

CKD

Josuas ajel Mo|4

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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F S M 3 Series

Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Resin body (IO-Link)

Specifications
FSM3-C 1 T 29[ 3 I <+ JEIN-[ ]

[ 1] Flow rate range (full scale flow rate) code

005 010 020 050 100 200 500 101 201 501 102
Flow U Uni-direction
diraction | 1O ——
irection B Bi-direction
;\I/Ieasu;'ed U 150500 mL |30t0 1000 mL | 0.06t02.00L | 0.15t05.00L [0.30t0 10.00L| 0.6t020.0L | 1.5t050.0L | 3.0t0100.0L| 6t0200L | 15to500L | 30to1000L
ow rate
range (2)] B -500to-15, | -1000t0-30,30 { -2.00t0-0.06, | -5.00t0-0.15, | -10.00t0-0.30, | -20.0t0-06, | -50.0to-1.5, | -100.0t0-3.0, | -200t0-6, 6 | -500to -15, | -1000t0-30,
£1D/ min) 15t0500mL | t01000mL | 0.06t0200L | 0.15t05.00L | 030t010.00L | 0.6t020.0L | 1.5t050.0L | 30t01000L | to200L | 15t0500L | 30t01000L
Indicator type LED display (power and status indicators)
Applicable 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), nitrogen gas
fluid *2 Argon, carbon dioxide (*3), and gas mixture (argon + carbon dioxide) | -
Temperature o )
Working fluid range 0 to 50°C (no condensation)
Pressure -0.09 to 0.75 MPa
range
Proof
pressure 1 MPa

Operating ambient

° o,
temperature / humidity 010 50°C, 90% RH or less

Storage temperature -10 to 60°C

Accuracy Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the

*5 "measurement flow rate range.")

Repeatablllfé Within £1%F.S. (Secondary side released to atmosphere)
Accuracy’4 Temperature
(Fluid: in dry air) peralur Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)

characteristics

— 5
Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within 5% F.S.
- (-0.09 to 0.7 MPa, base temperature
characteristics atmosphere) 0.35 MPa)

Response time *7 50 msec. or less (setting response time OFF)

Power supply voltage 18 to 30 VDC (ripple rate 1% or less)

Current consumption *8 45 mA or less

Lead wire *9 M12 both-end connector lead wire (3 m), AWG23 or equivalent, 4-conductor

Functions *10 (DGas switching, @Flow rate integration, ®Peak hold, etc.

Degree of Protection IP40 or equivalent (IEC standard)

Protection circuit *11 Power reverse connection protection

Vibration resistance *12 10 to 150 Hz, max. 100 m/s2, X, Y, Z directions, every 2 hours

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

Mounting

. S Unrestricted in vertical/horizontal direction
orientation *13

Mounting  |Straight piping
installation section
*14

Not required

*Refer to P. 314 for communication specifications.

256 CKD

FS M 3 Series

Resin body (I0-Link) specifications

*1: The value converted to volumetric flow rate at standard condition (20°C, 1 barometric pressure (101 kPa), 65% RH)
(For gases other than air: 20°C, 1 barometric pressure (101 kPa), 0% RH)

*2: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/ms3) for operation. (Refer to P. 316 for details on recommended
circuit.)

*3: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range.

Measured flow rate range (o/min)

15t0250 mL | 30 to 500 mL | 0.06t01.00L [ 0.30t05.00L |0.6t0 10.0 L | 1.5t025.0L {3.0t0 50.0L| 6t0 100 L

Bi- -250to-15mL | -500 to -30 mL | -1.00t0-0.06 L | -5.00t0-0.30 L | -10.0t0-0.6 L |-25.0t0-1.5L|-50.0t0-3.0L | -100 to -6 L
direction | 15 to 250 mL | 30 to 500 mL | 0.06t0 1.00L | 0.30t0 5.00L | 0.6t0 10.0L|1.5t025.0L|3.0t050.0L| 6to 100 L

Uni-
direction

Carbon dioxide

*4: Compressed air is used for adjusting and inspecting this product. Accuracy for gas-types other than air is a guideline.

*5: Accuracy is based on a CKD standard flow rate meter. It does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.

*6: Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)

*7: The actual response time changes depending on the piping conditions. As a guideline, the response time can be set within the range of 50
msec. to 1.5 sec.

*8: Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.

*9: The male end is straight, and the female end is angled. (Refer to P. 262.) Tighten the M12 connector with a torque of 0.5 N-m or lower.
Tightening with excessive force may lead to damage.

*10: The gas type switching function enables switching to argon, carbon dioxide and a gas mixture of argon 80% + carbon dioxide 20%. The
measurement flow rate ranges after switching are as follows. (Note that the 500 L/min and 1000 L/min models do not have a gas change
function.)

Refer to Note 3 for carbon dioxide.

Flow Measured flow rate range (__/min)

direction| —005 | 010 | 020 | 100 | 200 | 500 | fo1 | 201 |
al Uni 40500 mL | 3010 1000 mL | 0,060 2,00 L | 03010 10.00L | 0.6 t0 20.0 L| 1.5t050.0 L | 3.0t 100.0L | 6 to 200 L
- Nitrogen direction
*Argon .| -500to-15mL | -1000to-30 mL | -2.00t0-0.06 L | -10.00t0-0.30L | -20.0to -0.6 L | -50.0to -1.5 L | -100.0t0-3.0L | -200 to -6 L
+ argon 80% +carbon di Bi .
dioxide 20% irection | 45 15 500 mL | 30 to 1000 mL | 0.06 to 2.00 L | 0.301010.00L | 0.6 t0 20.0L | 1.5t0 50.0 L | 3.0t0 100.0L | 6 to 200 L

The integrating flow is a reference value.

When using the integrated save function, take care to prevent the number of saves from exceeding the access count limit of the storage

device (1 million times).

(Changes to the settings are counted in number of accesses.)

Usage time
5 min

*11: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all

Number of saves = <1 million times

misconnections.

*12: A communication error might occur depending on the vibration conditions. Install this product in a place not subject to vibration.

*13: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to
the effect of convection, and the zero point may be shifted.

*14: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter.
With the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may
be negatively affected.

*15: Refer to P. 261 for weight.

Josuas ajel Mo|4 I
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F S M 3 Series

Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor

(liquid)

Water
Manifold

Unit

Ending

Resin body (IO-Link)

Internal Structure Diagram / Material

Screw-in fitting

Y
L

Elbow fitting

@FSM3{1005 to 201

With needle valve

! ]

AN A
W—%M

®

@FSM3{1501 to 102

e

Lo

o | [

Do not disassemble

Material Part name Material
1 Sensor cover Stainless steel 13 | Elbow adaptor Polyamide Resin
2 Filter Stainless steel 14 | Fitting Aluminum
3 Sensor chip Semiconductor silicon 15 | Needle Brass/nickeling
4 Gasket Fluoro rubber 16 | Needle guide Brass/nickeling
5 Sensor board Glass epoxy resin 17 | O-ring Fluoro rubber
6 Fitting - 18 | O-ring Fluoro rubber
7 O-ring Fluoro rubber 19 | O-ring Fluoro rubber
8 Spacer Aluminum 20 | Needle valve body Polyamide Resin
9 Filter Stainless steel 21 | Filter Stainless steel
10 | Sensor body Polyamide Resin 22 | O-ring Fluoro rubber
1 Fitting Aluminum 23 | Orifice Brass/nickeling
12 | O-ring Fluoro rubber 24 | O-ring Fluoro rubber

258 CKD

Dimensions diagram (10-Link)

FS M 3 Series

Resin body (I0-Link) dimensions diagram

Port size: Straight 24 mm, g6 mm, @1/4", Rc1/8, G1/8, NPT1/8

OFSM3-C@@®/BH1/CH1/HH1/AA1/AF1/AB1/AC1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)
Rc1/8, NPT1/8, G1/8 (AB1)

[

M12 connector, 4-pin

17

AN
D1

2-3.4 through hole

55
g
jus| :
{ O (l:)
©
- [sp]
2 A &
27
@

e

2-M3 depth 5

9.5
||

()i SH

|_15.5

Port size: Straight 28 mm, 10 mm, @3/8", Rc1/4, G1/4, NPT1/4

G thread shape (AB)

OFSM3-C@®1/DH1/EH1/JH1/BA1/BF1/BB1/BC1 (full scale flow rate: 50, 100, 200 L/min)

17

=
=

ﬁ
NS4

2-93.4 through hole

il

55
9
©
=
| |
2
il .
™ o
*I O &
27
(A)

T e

Il

2-M3 depth 5 \ 15.5

9.5

LI U]

Ej e <19,
2%
©
~|™~
[ = 15,8 Z
2
) Y :
\gy P Sy ! End surface 3
& ®
0]
14 o . o 2
15° of the surface is the seal surface. Note that it is not 8
the end surface seal. Also, be sure to confirm that the =
G1/8 (AF1) screw depth of the fitting matches before use.
=
©) 5
17 Compact
flow sensor
Model No. Fitting Dimension (A) (air)
FSM3-CLIC11BH1 Push-in g4 mm (65) Compact
FSM3-CL [ [1CH1 Push-in 26 mm (67.2) flow sensor
FSM3-CLICJ1HH1 Push-in 1/4" (70.4) (quid)
FSM3-CLIC11AA1 Rc1/8 (75) Watgr
FSM3-CL I AF1 G18 (87) Harifold
FSM3-CLI[(11AB1 G1/8 (87) E—
FSM3-CLJ11AC1 NPT1/8 (75)
Rc1/4, NPT1/4, G1/4 (BB1) G thread shape (BB)
‘ G1/4 (14)
D O emrges
R B N ——
<
©|~
o] B
L = e
@) %\G‘e ! End surface
\§ N
<1—7> 15° of the surface is the seal surface. Note that it is not
the end surface seal. Also, be sure to confirm that the
G1/4 (BF1) screw depth of the fitting matches before use.
|
[ =
/ \
(@
== S
21
Model No Fitting Dimension (A)
FSM3-CLJ[11DH1 Push-in 28 mm (70.6)
FSM3-CLJMEH1 Push-in 210 mm (82.1)
FSM3-CLICI1JH1 Push-in 3/8" (83.4)
FSM3-CJ[11BA1 Rc1/4 (75)
FSM3-CJ[11BF1 G1/4 (89)
FSM3-C[ ][ 11BB1 G1/4 (89) Ending
FSM3-CJ[]1BC1 NPT1/4 (75)

CKD
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F S M 3 Series

Resin body (IO-Link)

Dimensions diagram (10-Link)

Port size: Straight Rc1/2, G1/2, NPT1/2
OFSM3-C@@1/CA1/CF1/CB1/CC1 (full scale flow rate: 500, 1000 L/min)

1

il

-

=

Flow rate sensor I

f B

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

\§

18

55
Z;9>
(A)
]:[1 Y | T D)
VD7 -
NN o
n o
2-M3 depth 3 30

Port size: Elbow 24 mm, a6 mm, @1/4", Rc1/8, G1/8, NPT1/8

OFSM3-C@@1/BH2/CH2/HH2/AA2/AF2/AB2/AC2 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

17

iy

L]

\ I, /

’
’
.

2-33.4 through hole

\  R18.15 \

G thread shape (CB)

(17)
25 +g.4

G1/2

© ol

ENES

]

! 15° of the surface is the seal surface. Note that
P\) it is not the end surface seal. Also, be sure to
(5 R ! confirm that the screw depth of the fitting matches

i End surface before use.
G1/2 G thread shape (CF) Seal surface
AN @,, ) (924.3)
3o / \
- 25 . ;
Sl ® °>< i\ @21 ‘3¢
< ==
End seal (9.5) [ Surface is seal surface.
Model No. Fitting Dimension (A)
FSM3-CJ1CA1 Rc1/2 (80)
FSM3-CLI[11CF1 G1/2 (80)
FSM3-CLJ[1CB1 G1/2 (95.4)
FSM3-C[][1CC1 NPT1/2 (80)

(A) 85

Port size: Elbow 28 mm, 210 mm, @3/8", Rc1/4, G1/4, NPT1/4
OFSM3-C@@®1/DH2/EH2/JH2/BA2/BF2/BB2/BC2 (full scale flow rate: 50, 100, 200 L/min)

55
19
un| 2
=
The shape of the top and bottom surfaces of the body is the same as the straight type.
= 5 Model No. Fitting Dimension (A)
© FSM3-CO[11BH2 Push-in g4 mm (9.5)
pelay \€ = @ FSM3-CJ[]1CH2 Push-in g6 mm (10.6)
© <€ FSM3-CLI[J1HH2 Push-in 1/4" (12.2)
27 FSM3-CLI[11AA2 Rc1/8 (14.5)
FSM3-CLI1AF2 G1/8 Note (20.5)
7.3 ‘ FSM3-CLI11AB2 G1/8 Note (20.5)
(87) FSM3-CJ[MAC2 NPT1/8 (14.5)

Note: For G thread shape, refer to the straight type.

17 55
.9
e
1) 2
2-93.4
l_,__\_l through hole = The shape of the top and bottom surfaces of the body is the same as the straight type.
(s2]
m.ﬂ n.m ~ Model No. Fitting Dimension (A)
/ © FSM3-CJ[J1DH2 Push-in 28 mm (13.6)
L‘u-u UJU ® .}_ y \Q al /| ©y | FSM3-COI1EH2 Push-in 210 mm (19.3)
5 E' 5 ‘E] FSM3-CLJ[11JH2 Push-in 3/8" (20.0)
< FSM3-CLIC11BA2 Rc1/4 (15.8)
== 27 == FSM3-CL I 11BF2 G1/4 Note (22.8)
‘ ‘ FSM3-C[J[11BB2 G1/4 Note (22.8)
. R27.15 75.3
Ending : ‘ FSM3-C[][1BC2 NPT1/4 (15.8)
(99) Note: For G thread shape, refer to the straight type.
%  CKD

Product weight

FS M 3 Series

Resin body (IO-Link) weight

oo -1

Port size / Piping direction

[Unit: g]

BH1 Push-in (for g4 mm straight) 50
CH1 Push-in (for 6 mm straight) 50 .
-
DH1 Push-in (for 8 mm straight) 80 g
o
EHA1 Push-in (for 210 mm straight) 80 T
w
@
HHA1 Push-in (for @1/4” straight) 50 §
JH1 Push-in (for @3/8” straight) 80
AA1 Rc1/8 Straight 50
BA1 Rc1/4 Straight 60
C
CA1 Rc1/2 Straight 120 il
(gas)
AF1 G1/8 Stralght 70 Compact
flow sensor
BF1 G1/4 Straight 85 LU
Compact
CF1 G1/2 Straight 120 g%vnize;nsor
. Water
AB1 G1/8 Straight 60 Manifold
Unit
BB1 G1/4 Straight 70
CB1 G1/2 Straight 140
1VAC NPT 1/8 Straight 50
BC1 NPT 1/4 Straight 60
CC1 NPT 1/2 Straight 120
BH2 Push-in (for 24 mm elbow) 60
CH2 Push-in (for 6 mm elbow) 60
DH2 Push-in (for 28 mm elbow) 90
EH2 Push-in (for 10 mm elbow) 100
HH2 Push-in (for 1/4” elbow) 60
JH2 Push-in (for 3/8” elbow) 100
AA2 Rc1/8 elbow 60
BA2 Rc1/4 elbow 80
AF2 G1/8 elbow 80
BF2 G1/4 elbow 105
AB2 G1/8 elbow 70
BB2 G1/4 elbow 90
2 VAC NPT1/8 elbow 60
BC2 NPT1/4 elbow 80 Ending
CKD 2



F S M 3 Series

Resin body

Resin body optional products

Option dimensions diagram (lead wire)

@5-conductor lead wire (for LCD display, for separated display)

FSM3-A,B
L 25
— 30 orless Connector cover
S material: EPDM 5-AWG26
& Half strip
(2]
2
2 | R
2
o —~
N S
Contact: J.S.T Mig. Co., o) Terminal No. |Cable color
Ltd.5-SSHL-002T-P0.2 1 Brown
Housing: J.8.T Mfg. i . : 2 Black
Co., Ltd. GHR-05V-S Model No. |L dimensions| Weight (g) 3 White
FSM3-A 104020 21 4 Gray
FSM3-B 3040+20 57 5 Blue
Compact
flow sensor
(gas)
Compact
flow sensor
(air)
Compact @4-conductor lead wire (for bar display)
flow sensor FSM3-C.D
(liquid) ’
Water
Manifold L 25
Unit 30 or less
— Connector cover
material: EPDM 4-AWG26
Half stri
| R
~ Terminal No. |Cable color
Contact: J.S.T Mfg. Co., @l - - " 1 Brown
Ltd.4-SSHL-002T-P0.2 Model No. |L dimensions| Weight (g) 2 Black
Housing: J.S.T Mfg. Co., FSM3-C 1040120 19 3 White
Ltd.GHR-04V-S FSM3-D 3040420 52 4 Blue
@®M12 both-end lead wire with connector (for 10-Link)
FSM3-G
Weight: 106 g
3m
422 24.5
= {H, i Terminal No. |Cable color
h ‘ 1 Brown
M12 connector (maley 2 White
3 Blue
4 Black
Ending
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FS M 3 Series

Resin body optional dimensions diagram

Option dimensions diagram (DIN rail mounting kit)

FSM3-M

@LCD display

Discrete weight: 7 g

@Bar display

@%,

S s
NS

0
: = SE
= = I
8 55 =
(e}
" S
$ i !\J [ @!= m¢ 3
p o ©
Sl RS e :
275 ] R ?
(31.5) S 2-06.5 155 2-03.4 S

Top hat rail

17

@IO-Link

Iy

A0
&1

[
g

(A)
T

Dimension | Dimension | Dimension
(27) Model No. (A) (B) (C) Compact
35:03 FSM3-L[ JBH1/CH1/HH1/AA1/AF1/AB1/AC1 18.5 47 34.2 flow sensor
FSM3-L[ IDH1/EH1/JH1/BA1/BF1/BB1/BC1 23.0 53 40.2 (g2
Compact
flow sensor
(air)
Compact
flow sensor
(liquid)
Water
_ 5 Qﬂ Manifold
= = Unit
55
8 -
ol o) ST
S| RN L
27.5 |
(31.5) N 2-96.5 15.5 2.33.4
r ﬂ —"LH Top hat rail
—Q—-’Hﬂ Dimension | Dimension | Dimension
(27) Model No. (A) (B) (C)
35103 FSM3-B[IBH1/CH1/HH1/AA1/AF1/AB1/AC1 18.5 39 34.2
FSM3-B[IDH1/EH1/JH1/BA1/BF1/BB1/BC1 23.0 45 40.2
s 2
=]
o
5 5 = Gﬂ
— 55
Q
A
2 ‘ i S = 2}
ShygNEREN/RS L
275 R
(31.5) g 2-26.5 15.5 2-93.4
r ﬂ —’.l_H Top hat rail
__Q__ I Model No. Dimension (A)|Dimension (B)
(27) FSM3-C[JBH1/CH1/HH1/AA1/AF1/AB1/AC1 18.5 47 Ending
3503 FSM3-C[[IDH1/EH1/JH1/BA1/BF1/BB1/BC1 23.0 53

CKD 263



F S M 3 Series

Resin body
Option dimensions diagram (for models with bracket 1: 200 L or less)
FSM3-H Discrete weight: 13 g
@LCD display @Bar display
R1.75
e
] o s < -
o ® SN 2~
@ - -~ N
2 |l
[0]
(2]
2
o
z 2
o
2 Y
e— =
= N R -
o o =
g < o
< 0
Compact 5
flow sensor et 5 15.5 ™
(gas) "
Compact O
flow sensor o o —p— o gi = %9
(ar) @ ci¢ — ‘ N 2 - w0
- © i
?ompact — hs A
low sensor D,
i) = R1.75 s R1.75 L
Water *JA 30 —
Manifold
Unit 55
Model No. Dimension|Dimension Dlmfg)slon Model No. Dlmal)slon Dlmfg)swn Dlmzeg)smn
FSM3-LL_IBH1/CH1/HH1/AA1/AF1/AB1/AC1 13.5 42 29.2 FSM3-BL_IBH1/CH1/HH1/AA1/AF1/AB1/AC1 13.5 34 29.2
FSM3-L[_IDH1/EH1/JH1/BA1/BF1/BB1/BC1 18.0 48 35.2 FSM3-B[_IDH1/EH1/JH1/BA1/BF1/BB1/BC1 18.0 40 35.2
@I0-Link
0
IR
©
=
= —
Q
g 0
5
= T
©f v *9’
NS 9 J
¥
NEEN
R 1.75
L
Model No. Dimension (A)|Dimension (B)
Ending _FSM3-CLIBH1/CH1/HH1/AA1/AF1/AB1/ACH 13.5
FSM3-C[ IDH1/EH1/JH1/BA1/BF1/BB1/BC1 18.0
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CKD

FS M 3 Series

Resin body optional dimensions diagram

Option dimensions diagram (for models with bracket 2: 500 L or 1000 L)

@LCD display

Discrete weight: 28 g

@Bar display

1.5

42.2

(42.2)

20

35

47

R1.75

13

30
50

40

@IO-Link

o}
Ye)
0
(32)
o
N
65
R1.75 6 30
.
o) W | S
30
@©
o
[Te]
w
v
[spl
o
N
65
R1.75 30
ei — g

30
50

30

30
50

CKD

Josuas ajel Mo|4 I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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F S M 3 Series

Resin body

Option dimensions diagram (panel mounting kit)

@®Panel mounting kit 1 (for LCD display, separated display)

Flow rate sensor I

Compact

flow sensor

(gas)
Compact

flow sensor

(air)

Compact
flow sensor

(liquid)

Water
Manifold
Unit

Ending

266

FSM3-K

+LCD display - Separated display
78
71
61

14

(B)

Panel holder 33

[Panel cut dimension]
In case of single installation

57.5+0.5

4-R1orless o~ """

Unit weight: 21g

—_— N
S @l@t@ 1

225105

Panel holder

FSM3-L

+ Integrated needle valve
95
88
78

33

Panel holder 33

CKD

@Panel mounting kit 2 (for needle valve integrated model)

}
In the case of close mounting
57.5+0.5
< 4-R 1 or less ‘
<1 SHHET -5
o~ g g ’E‘
x
- g
LH
- & S
Unit weight: 24 g
[Panel cut dimension]
In case of single installation
%0, 74.5:05
0,/@
B ‘
i N
@ ] 3
| 0
N
Model No. Dimension|Dimension
FSM3-[T T T /BH/CH/HH/AA/AF/AB/ 28.5 405
AC/AD/AE/[TTUN/T ) )
FSM3-[ I T T /DH/EH/JH/BA/BF/BB/ 30 46.5
BC/BD/BE/LI T J/N/T ’

Pilot operated 2-port solenoid valve for compressed air

EXA Series Screw-in connection body

Connection image

i

LA

=gt 5L

Circuit diagram Symbol
@ONC (normally closed)

Model No. Notation Method

®00-

ouTt

FS M 3 Series

Resin body EXA connection

*1: Contact CKD for G thread and NPT thread support.
*2: Refer to the FSM3 instruction manual for the connection method
to FSM3.

Josuas ajel Mo|4 I

Compact

Model No. @sealant/pilot ©\oltage {'g‘;";)“"“’
operated
e Compact
combination flow sensor
(air)
@rortsize  Coil option: Lead wire (without Compa
lamp/surge suppressor) g%vlvjize)nsor
Water
Orort size ©@sealant/pilot operated combination Marifold
Code Description Code Description
02 Rc1/4 0 H-NBR, internal exhaust specifications
03 Rc3/8 1 H-NBR/external exhaust specifications
Note: Check the pressure specifications.
QVoItage
Code Description
1 480 VAC
3 24\V/DC
4 12VDC
FSM3 connection dimensions
FSM3-LJU1BA1CICIE
EXA-02{1H]
L \
0
= = B
fﬁ =
& | & =
Configuration Dlmfxflon
@) FSM3+EXA-02 124
FSM3+EXA-03 130 Ending
CKD



F S M 3 Series

Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor

(liquid)

Water
Manifold

Unit

Resin body
Pressure loss characteristics (resin body, air)

FSM3-[_1005_11

0.18
016 y -0.07 MPa
E 0.14 7
< 012 /
2 Y
S 2
° 0.1 -
g 7
7 008 2
3 7/
& 006 » _=|-0.035 MPa
’ -
0.04 R ,—" Secondary
’ /' PP ’-" side atmosphere
0.02 - P
# o=
0 et ‘ ‘ ‘
0 100 200 300 400 500
Flow Rate (L/min)
FSM3-1020[11
1.2
1 / -0.07 MPa
= /
g /
< 08 7
4 ’
© 06 /
2 7/
g o R e -0.035 MPa
. ' /' ’4" J Secondary
7’ - .= " | side atmosphere
0.2 > = - ’_I
td =" ="
’—“-"‘,
0 lmalEmr ‘ ‘
0 0.5 1 1.5 2
Flow Rate (L/min)
FSM3-_]100[_11
3.5
-0.07MPa
/
8 7
T /
©
g‘; 25 7
[}
g -
[0}
a 15 4 -0.035MPa
7] V4 P
2 /7 Re
& 1 s P Secondary
s ¢’ i
7 ® .~ side atmosphere
d e -
05 7 I d _—'— P
="
0 | e ™ ‘ ‘
0 2 4 6 8 10

Flow Rate (L/min)

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

Ending  Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41
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0.4
0.35
0.3

0.05

FSM3-[ 10101

-0.07 MPa

/ -0.035 MPa

Secondary

7 PP o= " | side atmosphere

400 600 800 1000
Flow Rate (L/min)

FSM3-]050[_)1

-0.07 MPa

7 -0.035 MPa

Secondary
Yd .’ =" side atmosphere

Flow Rate (L/min)

FSM3-[ 12001

-0.07 MPa

7 ]-0.035 MPa

Pressure loss characteristics (resin body, air)

FS M 3 Series

Resin body pressure loss characteristics

7 /¢ .4 Secondary

side atmosphere

FSM3-[1500[ 11 (small body)

-

0

s ==

2 o2’ .
b d _/"

-
-
2T

5

10 15 20
Flow Rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.

60
50 -0.07 MPa
= /1
o 7/
<40 7
s % /7 | -0.035 MPa
. .
a 20 / »? Secondary
/ &' " :
P ~ side atmosphere
7’ e .
10 -~ ST -
,/ Pt | 0.35 MPa
0 L s3I T e 0.5 MPa
0 10 20 30 40 50
Flow Rate (L/min)
FSM3-{1101[]1
30
25 -0.05 MPa
= /
o 7/
= 20 V4 . -0.035 MPa
8 s
° 15 Z2—o?
5 7 S Secondary
& 7 S /| side atmosphere
j< 10 > '4' A
o
7 ¢¢' al
5 / f’ .
L
2l 0.35 MPa
0 i 0.5 MPa
0 20 40 60 80 100
Flow Rate (L/min)
FSM3-{1501[]1
30
Secondary
25 side atmosphere
g
= 20 Y4
2 /
g /
g 15 7
@ 7/
£ 10 /£
o /7 P 0.35 MPa
/ »*%.405MPa
«d 0.
5 -~ Pttt
-, ' =
0 i l‘" . ) )
0 100 200 300 400 500

Flow Rate (L/min)

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

14

12

10

50
45
40
35
30
25
20
15
10

80
70
60
50
40
30

20

FSM3-[ 1500 1 (medium body)

y -0.07 MPa
/
Zz
/
V4
7/
/ | -0.035 MPa
/7 27 Secondary
7 o~ "] sideatmosphere
PR
L4 Al
- /._—. ‘J:;"
0 10 20 30 40 50
Flow Rate (L/min)
FSM3-{1201[ 11
Secondary
A side atmosphere
/
/
V4
/4
/
/
Vi
r 4
7/
R4 _Jo.35mPa
/v ‘—,4;_ 0.5 MPa
—/—15.‘;
0 50 100 150 200
Flow Rate (L/min)

FSM3-[1102[ 1

Secondary
side atmosphere
/
7/
V4
7/
Zz > 0.35 MPa
/ ’
Vi Pl
7 R4 A 0.5 MPa
ya A
7/ R
P ez’
...:ﬁ‘:;"‘-"r""
0 200 400 600 800 1000

Flow Rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.
Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41 (excluding 501 and 102)

CKD
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Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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F S M 3 Series

Resin body
Needle valve flow characteristics (Resin body, for air, nitrogen gas)

@FSM3-L005/010/020

10
9
— 8 /
r ya
27 :
5 = /
17} £ 6 +
5 £ /
] 3 5 *
© = /
& 2 /
2 o R4
r g 3 RE >
i ) R -
Rd -
1 DA
. -
0 =
0 2 4 6 8 10 12 14
Compact Dial value (needle position)
flow sensor
(gas)
Compact
flow sensor
fair) @FSM3-L200/500-H04/H06
Compact
flow sensor 200
(liquid)
Water 180
Manifold
Uit = 160 -
T 140 Pt
< 7
= 120 v
5 100 A
® /7
<§ 80 /‘
g 60 7 .
i * o ——
40 ‘// //’—A’
204 =
D
0z
0 2 4 6 8 10 12 14
Dial value (needle position)
Ending
270 CKD

0.5 MPa

0.1 MPa

0.5 MPa

0.1 MPa

@FSM3-L050/100

Flow rate [L/min (ANR)]

35

30

25

20

15

10

.

-

*

*
s
//

-

0 2 4 6 8 10 12

Dial value (needle position)

@FSM3-L500/101/201-H08/H10

Flow rate [L/min (ANR)]

350

300

250

200

150

100

50

0

14

0 2 4 6 8 10 12

Dial value (needle position)

14

0.5 MPa

0.1 MPa

0.5 MPa

0.1 MPa

MEMO

CKD
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Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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Model No. Notation Method

Flow rate sensor I

Compact flow rate sensor (RAPIFLOW)

FSM3 series

LCD display

@Stainless steel body (flow rate range: 500 mL/min to 1000 L/min)

C€ cr

Refer to the CKD website for detailed compatible model Nos.

(FSM3 - L (005U (2 (AA 1 (A1 /N-B /M R

Model No. Display: Liquid ©Flow direction OFort size | @Output @ alve ©NMounting
crystal display specifications option Attachment
@Flow rate range  @Body materiall  Ppiping direction: @Unit Specifications  @)Lead @'ncluded
(full scale flow applicable Straight wire documents
rate) fluids
p— OFIow rate range (full scale flow rate) eFlow direction OBody material/applicable fluids
flow sensor Code Description Code Description Code Description e Description
as| ode
L 005 |500 mL/min 500 |50 L/min U Uni-direction Body material Applicable fluid
Compact
o 010  |1000 mL/min 101|100 L/min B  |Bi-direction ) Air (Gas can be
(e 020 (2 L/min 201 (200 L/min Note: For models with Sus changed)
Compact 050 |(5L/min 501 |500 L/min *2 ﬂ?w ‘1"60"0” B’ bi- 3 Oxygen (ol-prohibited specifications) 1, *2
flow sensor - — directional, the @valve
(lquid) 100 |10 L/min 102 {1000 L/min *2 option is only available *1: @oxygen cannot be selected with the
Water 200 (20 L/min without “N”. Note that flow rate ranges for “501” is 500 L/min
Manifold . — . models with a "T" needle and for “102” is 1000 L/min.
Unit 1: Refer to the compatibility table on the following Page for valve cannot be selected. *2: The “3” oxygen model is only available
- N combmatlor?s of the flow raFe ran’ge and port size. without “N” ﬂvalve option. Note that
2: For 500L/min and 1(_)00L/m|n,_@ Oxygen cannot be models with a "T" needle valve cannot
selected under Applicable Fluids. be selected.
QPort size 90utput specifications
Description Code Description
Code
Rc1/8 AA Analog Output|Switch Output|Setting copy function
Rc thread Rc1/4 BA A ) 1 point (NPN) Yes
1 points
Rc1/2 CA B (Voltage |2 point (NPN) —
G1/8 AF (o] output) |1-point output (PNP) Yes
G thread 1-5V -
1SO 16030 G1/4 BF D 2-point output (PNP) —
G112 CF E ) 1 point (NPN) Yes
1 points
G thread G1/8 AB F Current |2 point (NPN) -
JsB output  [rog
2351-1 O-type G1/4 BB G o0 A 1-point output (PNP) Yes
(*1) G1/2 CB H 2-point output (PNP) —
NPT1/8 AC
NPT thread NPT1/4 BC
NPT1/2 cc
50 L/min or less AD
1/4"
Double barbed fitting
50 to 200 L/min BD Double barbed
50 L/min or less AE
1/4"
JXR male fitting
50 to 200 L/min BE
) *1: Check the G thread connection shape with dimensions diagrams (pages 277 to 279) when
Ending selecting. (G thread connection shape is JIS B 2351-1 O-type compliant)
*2: Refer to the compatibility table on the following Page for combinations of the flow rate range and port size.
a2 CKD

Compatibility table of flow rate range and port size

FS M 3 Series

Model No. Notation Method stainless steel body (LCD display)

AA | BA | CA | AF | BF | CF | AB | BB | CB | AC | BC | CC | AD |

Rc1/8 | Re1/4 | Re1/2 | G1/8 | G1/4 | G1/2 | G1/8 | G1/4 | G1/2 | NPT1/8 | NPT1/4 | NPT1/2

1/4" double
barbed fitting

® O ® O ® O ® O ® O
Krye o ® O ® O ® O ® O ® O
S WFNe O ® O ® O ® O ® O ® O
A e O (X @O @O (X (X e
= [ 100 [X@ @O @O ® O @O @O )
s [200 (e ®0 ®0 ® 0 ®0 ® 0 :
“ e © @ O @0 @0 @O @0 @0 @0 @0 00 @0 @0 s
5 [ 101 | ® O @O @O @O @O @O 8
@ [201_ ® O ® O ® O ® O ® O @O | 3
[ 501 | [ J [ J [ J [ J
[ J [ J (] ()
@: Port size compatibility O: Needle valve option supported
QUnit Specifications GVaIve option QLead wire
Code Description Code Description Code Description
1 Sl units only N None Blank |None
Compact
2 \(/:fg; L;T;::sggil::;jtion With needle valve A 5 conductor 1 m [\;gsensor
T (Only for models 200
Note: The model with unit change L or less) E:VTESS;W
function of "2" cannot be B 5 conductor 3 m (liquic)
sold in Japan. Note: Models with @flow direction “B” W

bidirectional and dels with
idirectional and models with oxygen as Manifold

the eapplicable fluid are only available Unit
without “N”. Note that models with a "T"
needle valve cannot be selected.

e Mounting Attachment @Included documents Clean-room specifications
Code Description Code Description
(Catalog No. CB-033SA)
Blank |[None Blank |None
R Inspection certificate
H Bracket 1 FSM3- o o o o-
(For models 200 L or less) s Inspection certificate + calibration
Bracket 2 certificate + traceability system diagram
J (For 500 L and 1000 L FSM3=:--- ._
models)
Panel mount
K (For sensor products of
models 200 L or less) T :
o —— Specifications for Rechargeable Batteries
L (For needle valves of (Catalog No.CC-1226AA)
models 200 L or less)
) Conforms to CKD P4 Series equivalent
M DIN rail mount specifications as standard.

(For models 200 L or less)

(Excluding models with needle valves)

Note: Optional parts will come with the product.

Model No. Notation for Options

Note: Refer to P. 298 for dimensions diagram.

OOption

Code Description

A 5-conductor lead wire 1 m (for LCD display)

5-conductor lead wire 3 m (for LCD display)

Bracket 1 (for models with a flow rate range below 200 L/min)

Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)

Panel mounting kit 1 (for sensor unit models with a flow rate range below 200 L/min)

Panel mounting kit 2 (for needle valve integrated models with a flow rate range below 200 L/min) Ending
i

Slr|x|l«|T|w

DIN rail mounting kit (for models with a flow rate range below 200 L/min)
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F S M 3 Series

Stainless steel body (LCD display)

Specifications
S00 0000108

[ 1] Flow rate range (full scale flow rate) code

*2: The displays of various flow rates are as shown below.

FS M 3 Series

Stainless steel body (LCD display) specifications

*1: The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) 65% RH). (For gases other than
air: 20°C, 1 barometric pressure (101 kPa), relative humidity 0% RH)

005 010 020 050 100 200 500 101 201 501 102 [Lo] Display [O] Display Measured flow rate range [Hi] Display
o (A [
Flow 0] U Uni-direction Uni-direction f } ——— } }
direction B Bi-direction -10 1401 3 100%  110%
— Measured flow 15 to 500 mL |30 to 1000 mL|0.06 o 2.00 L|0.15t0 5.00 L|0.30t0 10.00L|0.6 to 20.0 L|1.5t0 50.0 L|3.0t0 100.0L|6 to 200 L{15 to 500 L|30 to 1000 L [Lo] Display Measured flow rate range (O] Display Measured flow rate range [Hil Display
5 eV (@1 [0 | T00 S0 00 005 5000005 om0z | 20000 | 80010 Lo 30,-200 to -6, 5001015, | 000te0, Bdirectional ) : e : —— m
2  min) M N 0.06102.00L{0.15105.00L {03010 10.00L| 0 = > 130t0100.0L{ 6 t0 200 L| 15t0500L | 30t 1000L -directiona . . AN . ) e
o m mL 200L 50.0 L -110% -100% 83 -1 01 3 100% 110% 3
I Indicator type 4 digit + 4 digit 2 color LCD *3: The accumulated flow is a calculated (reference) value. When using the integrated save function, take care to prevent the number of saves %
g Flow rate U -49 to 99to |-019to | -049to | -099to | -1.9to | -49to | -99to | -19to -49 to 299 to from exceeding the access count limit of the storage device (1 million times). (Changes to the settings are counted in number of accesses.) §
u_? dlsplay range 2] 549 mL | 1099mL | 2.19L | 549L | 10.99L | 219L | 549L | 1099L | 219L 549 L 1099 L Number of saves = Usage time <1 million times 2
(/min) B -549to | -1099to | -2.19to | -5.49to | -10.99t0 | -21.9to | -54.9t0 | -10991t0 | -219t0o | -549to | -1099to 5 min. -
2 . 549 mL | 1099mL | 2.19L | 549L | 1099L | 219L | 549L | 1099L | 219L 549L 1099 L When instantaneous flow rate is below 1% it is not counted as integrating flow.
Int i Indicator 0 to +9999999 mL 0.00 to +99999.99 L 0.0 to +999999.9 L 0 to +9999999 L *4: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
dr;se?;a :%n E:IS: oil mist. When using compressed air, use clean air that complies with ISO 8573-1 2010 Class 1.1.1 to 1.6.2. Compressed air from the
play output rate 5mL 10mL | 0.02L | 0.05L 0.1L 0.2L 0.5L 1L 2L 5L 0L compressor contains drainage-water, oil oxide, foreign substances, etc. To maintain the function of this product, a filter, air dryer (min.
Clean air (150 8573-1 2010 1.1.1 to 5.6.2), compressed air (IS0 8573-1 2010 1.1.1 to 1.6.2), nitrogen gas pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/ms3) for operation. (Refer to P. 316 for details on recommended
T Appliqable Argon, carbon dioxide (*5), and ga’s mixture (argon + carbon dioxide) ; _ circuit.) The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when it has been Compact
flowsensor fluid 4 Oxygen (oil-prohibited specifications will automatically become available if oxygen used on fluids other than oxygen to flow even once. flow sensor
(gas) specifications are selected.) - *5: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range. Output type can (gas)
Compact Working Temperature ] also be selected for analog output. Compact
. 0 to 50°C (no condensation
{I:i\;\)/sensor Conditions range ( : Measured flow rate range (o/min) [Iao‘r; SEISer
T P;‘:\f};“ere -0.09 to 1.00 MPa -0.09 to 0.75 MPa [—
flow sensor Proof Carb Uni-direction| 15 to 250 mL | 30 to 500 mL | 0.06to 1.00L | 0.30t05.00L | 0.6 to 10.0L|1.5t025.0L|3.0t0 50.0 L | 6to 100 L flow sensor
i) pressure 1.5 MPa el Bi- | -250t0-15mL | -500to-30 mL | 1.00t0 0.06 L | -5.0010 0.30 L | -10.0t0-0.6 L | 25.0to-1.5L | -50.0t0-3.0L | -100 to 6 L (g
Water Operating ambient B direction | 15to 250 mL | 30 to 500 mL | 0.06t0 1.00L | 0.30t0 5.00L | 0.6t0 10.0L [ 1.5t025.0L [ 3.0t0 50.0 L | 6to 100 L Water
Manifold 0o ature / humidit 010 50 °C, 90% RH or less Manifold
Unit perature / humidity Analog Output Unit
Storage temperature -10 to 60°C m Output B
Acc:Jracy Within £3%F.S. (Secondary side releised to atmosphere) (The scoplt'a of warranty is in accordance with the Voltage Voltage
7 measurement flow rate range.") Carbon Unidrecton] 1103V | 4to12mA | 1to5V | 41020 mA
. - o .
Accuracy *6 Repeatability*8 Within £1%F.S. (Secondary side released to atmosphere) dioxide Bidirection 2t04V 810 16 MA 1to5V 4 t0 20 mA
(fluid: in dry air) CE:’;%?:;S”J?S Within +0.2% F.S./°C (15 to 35°C, base temperature 25°C) *6: Compressed air is used for adjusting and inspecting this product. Accuracy for gas-types other than air is a guideline.
Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within +5% F.S (-0.09t0 0.7 *7: Accuracy is based on CKD’s standard flow rate meter and does not indicate absolute accuracy. Repeatability, temperature characteristics,
characteristics atmosphere) MPa, base temperature 0.35 MPa) and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
Response time *9 50 msec. or less (setting response time OFF) working cgﬁd{tlons. . . . . . o .
*8: Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)
Switch Output A BEF NPN open collector output (50 mA or less, voltage drop 2.4 V or less) *9: The actual response time changes depending on the piping conditions. As a guideline, the response time can be set within the range of 50
C,D,G,H PNP open collector output (50 mA or less, voltage drop 2.4 V or less) msec. to 1.5 sec.
Analog A B,C,D 1 to 5 V voltage output (connecting load impedance 50 kQ or more) *10: The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error
Output (5)] bl increase. Check error with the impedance of the connecting load before using.
*10 E,F,GH 4-20 mA current output (connecting load impedance 0 to 300 Q) *11: The power supply voltage specifications differ for the voltage output type and current output type.
Power supply A B C D 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less *12: Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.
ltage *11 .
voltag E.FGH 24 VDC (21.6 to 26.4 V) ripple rate 1% or less *13: The gas type switching function enables switching to argon, carbon dioxide and a gas mixture of argon 80% + carbon dioxide 20%. (Note
Current consumption *12 45 mAor less that the 500 L/min and 1000 L/min models do not have a gas change function.)
Lead wire 3.7, AWG26 or equivalent x 5-conductor (connector), insulator O.D. 1.0 For carbon dioxide, refer to 5.
Functions *13 (DGas switching, @Setting copy function, @Flow rate integration, @Peak hold, etc. mmmm
Degree of Protection IP40 or equivalent (IEC standard) -« Air Uni-direction| 15 to 500 mL | 30t0 1000 mL [ 0.06 t0 2.00 L [ 0.30010.00L [ 0.6t020.0 L [ 1.5t050.0 L[3.0t0 100.0L | 6 to 200 L
i i i i i i - + Nitrogen
Protection circuit *14 Power reverse connection protection, switch outbut Ler‘éf;z‘;::“”ecmn protection, switch output load short - Argon Bi. | -500t0-15mL | -100010-30mL | -20010-0.06L | -10.0010-030L | -20.010-06 L |-50.0t0-15L | -100010-30L | -200 to -6 L
. 0 . .
Vibration resistance 10 to 150 Hz, max. 100 m/s?, X, Y, Z directions, every 2 hours aron 805 aon direction | 15,16 500 mL | 30t0 1000 mL | 0.06102.00L | 0301010001 [ 0.6t020.0L | 15t050.0L| 3010 1000L | 6102001
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8 The “setting copy function” can be selected under “@Output Specifications”.
Mounting Unrestricted in vertical/horizontal direction Note that the “External input” function is not available on models on which the “Copy function setting” is enabled.
Mounting orientation *15 *14: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all
Straight piping Not required misconnections.
section *16 *15: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to
the effect of convection, and the zero point may be shifted.
*16: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter. With
the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may be
negatively affected.
Ending *17: Refer to P. 280 for weight. Ending
a4 CKD CKD o5



F S M 3 Series

Stainless steel body (LCD display)

Internal Structure Diagram / Material

@FSM3{1005 to 201

With needle valve

o [

276 CKD

. ‘ ]
3
c »
)
(2]
: ~ ol
o O == ;
% ] |
i For G thread (ISO) m// /
3
@FSM3-[]501 to 102
Compact -
flow sensor For double barbed fitting
(air)
Compact
flow sensor 3
(iquid) T |
Water
Manifold
Unit
[ -~ \J
With JXR male fitting @/ J L x \@\@
Do not disassemble
Part No. Part name Material Part No. Part name Material
1 Sensor cover Stainless steel 14 | O-ring Fluoro rubber
2 Filter Stainless steel 15 | Needle Stainless steel
3 Sensor chip Semiconductor silicon 16 | Needle guide Stainless steel
4 Gasket Fluoro rubber 17 | O-ring Fluoro rubber
5 Sensor board Aluminum 18 | O-ring Fluoro rubber
7 O-ring Fluoro rubber 19 | O-ring Fluoro rubber
8 Spacer Stainless steel 20 | Needle valve body Stainless steel
9 Filter Stainless steel 21 Filter Stainless steel
10 | Sensor body Stainless steel 22 | O-ring Fluoro rubber
11 | O-ring holder Stainless steel 23 | Orifice Tetra fluoro resin
12 | C-snap ring Stainless steel 24 | O-ring Fluoro rubber
13 | Fitting Stainless steel
Ending

FS M 3 Series

Stainless steel body (LCD display) dimensions diagram

Dimensions diagram (LCD display/flow rate range: 500 mL/min to 50 L/min)

Port size: Straight G1/8
OFSM3-LO@O?3/AF 1
(Full scale flow rate: 500 mL/min, 1,2, 5, 10, 20, 50 L/min)

Port size: Straight Rc1/8, G1/8, NPT1/8
OFSM3-LO@O%3/AA1/AB1/AC1
(full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

G thread shape (AB) Port size: Straight G1/8 (AF1)

1T - (7) =
+0.4 '_IUI—
: 250 G18 :
]
17 15 55 9 - i 17 15 55 e
< ¢ ‘ ol
= = o0~ 1 - 3
°|® O] ) g
@ AT 2
Q) = | = | 51T 77 Q) e 5 &
® N 2 | ]| - e
T ~ [32] 1
@ 2t |_# & % : -
1 d
" 2-93.4 through hole 27 | End surface 2934 through hole 27 -
55 ‘ 87
15° of the surface is the seal surface.
Note that it is not the end surface seal. Also, be
sure to confirm that the screw depth of the fitting
H|_ 1@‘ of  Mmatches before use.
EE! !
L I 1
Yo}
2M3 depth 5/ | 15.5 2-M3 depth 5 155 & Compact
flow sensor
(air)
Port size: Straight 1/4" double barbed fitting Port size: Straight 1/4" JXR male fitting ffgvvlg:ﬁ;or
OFSM3-L@@O%/AD1 OFSM3-L@@Z/AE1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min) (iquid)
(full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min) Water
) Manifold
m T\ _— Unit
HiEE- - -
T3 -
IR — =
ot/ hmilln ]
‘ 17 15 55 0
17 15 55 © _ _ i
€37 o o N
@%, I i [P s — P
I T —~ = = N < — _— ©
]y - N jm g P —@ S >
| P LfJ @ oo't = & © =
N St o Ry T 15.9 27
: 2-33.4 through hole
14.29 | 2-93.4 through hole 27 55
55 | 101
108 —_— —_—
e’ =
] o
= ' o — (m =
; 2-M3 depth 5 15.5
LT forF L : e

2-M3 depth 5 |.15.5

With needle valve dimensions

Port size: Rc1/8, G1/8, NPT1/8, 1/4" double barbed fitting, 1/4" JXR male fitting
OFSM3-L@@®?3/AA1/AF1/AB1/AC1/AD/AE@@T (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

G thread shape (* AB/needle valve side)
*Refer to the figure above for the G thread shape (AB) on the sensor side.

17 55 15° of the surface is the seal surface.
Note that it is not the end surface seal.
| 0 G1/8 Also, be sure to confirm that the screw
- —_ bl 4 E— (9) - depth of the fitting matches before use.
ol 0
D 8 Port size |Dinerson(4)|Dinersion 5
@ ) — 2
& o Rc 1/8 80 -
I N4 I . e = = | _ ~ 2 W =
: | DE_ ©o|™| T © 2‘2 G 1/8(AF1) 80 112
&) S © mRaE Rl Qs G 1/8(AB1) 80 -
oy M A Ao o — i NPT18 | 80 | -
[
2-93.4 through hole 27 N 71 . 1/4" double
— ! ) . 80 133
(A) The shaoe of e fon Ed | barbed fitting
e shape of the top an " ;
B bottom surfaces of the body is surface ) 1 JXR 80 126 Endmg
(B) the same as the straight type. H male fitting

CKD 277



F S M 3 Series

Stainless steel body (LCD display)

Dimensions diagram (LCD display/flow rate range: 50 L/min to 200 L/min)

Port size: Straight Rc1/4, G1/4, NPT1/4
OFSM3-L@@%/BA1/BB1/BC1

(full scale flow rate: 50, 100, 200 L/min)

Port size: Straight G1/4 (BF1)
OFSM3-LO@O/BF1

(full scale flow rate: 50, 100, 200 L/min)

G thread shape (BB)

Port size: Straight G1/4 (BF1)

278 CKD

17 15 55 0
Ay (10) 17 15 55 [to)
= =3 2.5 % G1/4 “l
—— P i
|
5 ©-
2 |€> T [ = . / Q = o o -
2 g N @3 3 — -
0] -1 — K © J <)
T S e > $| < il =1 =
= K - A -© B ®
o ' 21 | 2-034 through hole 27 ©
™ 2-93.4 through hole 27 3}
55 G A L 89
1
5 |
ﬂ_m_1 L] ]/ A L] ”’.i | End surface T
— {00 et Eh- :
1 LU
2-M3 depth 5/ | _15.5 )
’ 15° of the surface is the seal surface. 2-M3 depth 5 15.5 o
Note that it is not the end surface seal. Also, be
sure to confirm that the screw depth of the fitting
matches before use.
Compact
flow sensor
fair) . . i . . "
Compac Port size: Straight 1/4" double barbed fitting Port size: Straight 1/4" JXR male fitting
{:pwsde)nsor OFSM3-LO@2/BD1 OFSM3-LO@O2/BE1
qui
T (full scale flow rate: 50, 100, 200 L/min) (full scale flow rate: 50, 100, 200 L/min)
er
Manifold
Unit 17 15 55 0 17 15 55 it
. ,,}, - ,},
© ol 1= -l o ]
—_— < < — | | e <
~Y] S -’:h',: LIJ— A~ \ I o
IR I &7/ || | o
I *I = ‘: A & — N 18— 2 & =
2-93.4 through hole 27 2-83.4 through hole 27
14.29 55 191 "J; 55
191 108 | 101
’—H—
i ac> - &t ] = i
o) —H | o]l e
2-M3 depth 5 |_15.5 1 15.5
2-M3 depth 5
With needle valve dimensions
Port size: Rc1/4, G1/4, NPT1/4, 1/4" double barbed fitting, 1/4" JXR male fitting
@FSM3-L2:/BA1/BF1/BB1/BC1/BD/BE@@T (full scale flow rate: 50, 100, 200 L/min)
G thread shape (BB*needle valve side)
*Refer to the figure above for the G
thread shape (BB) on the sensor side. ~ 15° of the surface is the seal
17 surface. Note that it is not the
e 55 end surface seal. Also, be sure
© to confirm that the screw depth of
m‘ - (10) the fitting matches before use.
G1/4 257"
) N . |Dimension | Dimension
7 _ L © Port size A B
o1 — _ _ S 7 O )
I L _ _ |0 So Rc 1/4 86 -
S - 000 V|8 ele 114
| @3 A= L ol |3 |3 G1/4(BF1) | 86 | 120
® S _”_”_”—— — «® s = G 1/4 (BB1) 86 -
P - o o
NPT 1/4 86 -
27 "
2-93.4 through hole 1/4" double
(A) \ barbed fitting 8 139
(B) End surface ! 1/4" IXR
Ending male fitting e e

*The shape of the top and bottom surfaces of the body is the same as the straight type.

FS M 3 Series

Dimensions diagram (LCD display) (flow rate range: 500 L/min to 1000 L/min)

Stainless steel body (LCD display) dimensions diagram

Port size: Straight Rc1/2, G1/2, NPT1/2
OFSM3-L@@2/CA1/CF1/CB1/CC1

(full scale flow rate: 500, 1000 L/min)

<, : :
(@ . 2l
N e
30 )
'4?’* -
7;3,

2-M3 depth 3 30

G thread shape (CB)

(17)
G112 255"
n
Q
2
B /%4 g
- (7]
g o
©
RS S
‘ ]
aci 1
Y \ E End surface
15° of the surface is the seal surface. Note that it is not the end
surface seal. Also, be sure to confirm that the screw depth of
the fitting matches before use. Compact
flow sensor
(air)
Model No. Port size Dimension (A) Compact
FSM3-LCI12CA1 Rc1/2 (80) E‘Ifqvlvjize)””’
FSM3-LLJ[J2CF1 G1/2 (80) r
FSM3-L[J12CB1 G112 (95.4) Mantold
FSM3-L[J[12CC1 NPT1/2 (80) Unit
Ending

CKD
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F S M 3 Series

Stainless steel body (LCD display)

Product weight

[Unit: g]
Port size Weight
AA Rc1/8 Straight 100 165
_ BA Rc1/4 Straight 115 200 _
S m
2 CA Rc1/2 Straight 420 - ]
3 3
% AF G1/8 Straight 155 220 T
= 3
2 ) >
u_‘-_" BF G1/4 Straight 190 275 2
CF G1/2 Straight 420 -
AB G1/8 Straight 100 165
BB G1/4 Straight 110 195
Compact . Compact
flow sensor cB G1/2 Straight 440 - flowsensor
(gas) (g2s)
Compact AC NPT 1/8 Stralght 100 165 Compact
flow sensor flow sensor
LU BC NPT 1/4 Straight 15 200 LU
]gompact gompact
low sensor . Jow sensor
(iquid) CcC NPT 1/2 Straight 420 - (i)
Water 1/4" double barbed fitting Water
Maniol AD (500 mL/min to 50 L/min) 155 220 Maniol
BD 1/4" double barbed fitting (50 L/min to 200 L/min) 190 275
AE 1/4" JXR male fitting (500 mL/min to 50 L/min) 155 220
BE 1/4" JXR male fitting (50 L/min to 200 L/min) 190 275
Ending Ending

280 CKD CKD 281



Compact flow rate sensor (RAPIFLOW)

Fﬁ' FSM3 Series
Bar display

e
F f i @Stainless steel body (flow rate range: 500 mL/min to 1000 L/min)
c € UK
cA

'H___"\-

Refer to the CKD website for detailed compatible model Nos.

Model No. Notation Method

.
[e]
(2]
c
[]
(2]
(]
2
©
—
2
2
L

Compact

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

282

(Fsm3)- & (00s)(WN(2)@A 1 (1) 1 N -EHE)

Model No. @Flow rate range (full |@)Body materiall Piping direction: | Unitspecfcations: OLcad wire | @)ncluded
scale flow rate) applicable fluids Straight Sl units only documents
Bar eFIow direction oPort size eOutput Valve eMounting
Display specifications ~ option: Attachment
None

eFIow direction eBody material/applicable fluids

OFIow rate range (full scale flow rate)*

Description Description Description Description

Code

Uni-direction

Body material Applicable fluid

500 mL/min

1000 mL/min Bi-direction Air

SuUS

Oxygen (oi-prohibited specifications) 1

500 L/min *2
1000 L/min *2

10 L/min
20 L/min

*1: Refer to the compatibility table on the following Page for
combinations of the flow rate range and port size.

*2: eAppIicabIe fluid "3" oxygen cannot be selected for 500 L/min
and 1000 L/min.

*1: ﬂ oxygen cannot be selected with the flow
rate ranges for “501” is 500 L/min and for
“102” is 1000 L/min.

QPort size
Description Code
Rc1/8
Rc thread Rc1/4
Rc1/2
G1/8
G thread
ISO 16030 c1/a
G1/2
G thread G1/8
JISB
2351-1 O-type G1/4 Screw-in
*1) G1/2
NPT1/8
NPT thread NPT1/4
NPT1/2
50 L/min or less
1/4"
Double barbed fitting
50 to 200 L/min Double barbed
fitting
50 L/min or less
1/4"
JXR male fitting
50 to 200 L/min
JXR fitting

*1: Check the G thread connection shape with dimensions diagrams (P. 287 and 288)
when selecting. (G thread connection shape is JIS B 2351-1 O-type compliant)

*2: Refer to the compatibility table on the following page for combinations of the flow
rate range and port size.

CKD

Rc1/4 | Re1/2 | G1/8 | G1/4 | G1/2 | G1/8 | G1/4 | G1/2 | NPT1/8 | NPT1/4 | NPT1/2

FS M 3 Series

Compatibility table of flow rate range and port size

4 Port size

| BC [ cc | AD | BD | AE | BE

1/4" double | 1/4" JXR male

barbed fitting fitting

Model No. Notation Method stainless steel body (bar display)

abuel ajel moj4 .

Josuas ajel Mo|4 I

(] (] (]
(] [ J (]
[ ) [ ) [ )
(] (] (]
(] ( (]
(] ([ J (
[ ) @ [ ) [ ) [ ) [ ) [ ) [ ) [ )
(] ([ J (] (] (] (]
( (] (] (] (] (]
(] [ J [ J ([ J
[ () [ J ()
©o0utput specifications OLead wire
Code Description

None

Code Description
Analog voltage output 1 point
Analog current output 1 point

4 conductor 1 m

Note: When using in combination with a separated display

(FSM2-D), select "J".

(7] Mounting Attachment

4 conductor 3m

elncluded documents

Code

Description

None

Inspection certificate

Inspection certificate + calibration certificate + traceability

system diagram

Code Description
None
Bracket 1 (for models 200 L or less)
Bracket 2 (for 500 or 1000 L models)
DIN rail mounting (for models 200 L or
less)

Note: Optional parts are provided with the product.

Fsm3------(P70)
FsM3------(P80)

Model No. Notation for Options

Note: Refer to P. 298 for dimensions diagram.

Clean-room specifications (Catalog No. CB-033sA)

Specifications for Rechargeable Batteries (Catalog No.cC-1226AA)

Conforms to CKD P4 Series equivalent specifications as standard.

00ption

Code

Description

4-conductor lead wire 1 m (for bar display)

4-conductor lead wire 3 m (for bar display)

Bracket 1 (for models with a flow rate range below 200 L/min)

Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)

DIN rail mounting kit (for models with a flow rate range below 200 L/min)

CKD

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

283



F S M 3 Series

Flow rate sensor I

Compact
flow sensor
(gas)

Stainless steel body (bar display)

Specifications

L 0060 0./0

[ 1] Flow rate range (full scale flow rate) code

100 200 500 101
Flow ) U Uni-direction
direction B Bi-direction
;\llleasutrement u 1510500 mL | 3001000 mL| 0.06t02.00L | 0.15t05.00L {0.30t0 10.00L| 0.6t0200L | 15t050.0L |3.0t0100.0L| 6t0200L | 15t0500L | 30to1000L
ow rate
range (xxx/ (2] B -500t0-15, |-1000t0-30,30| -20010-0.06, | -5.00t0-0.15, | -10.00t0-0.30, | -20.0t0-0.6, | -50.0t0-1.5, | -100.0t0-3.0, | -200 to -6, | -500 to -15, | -1000 to-30,
min)*1 1510500 mL | to1000mL | 0.06t02.00L | 0.1510500L | 0.301010.00L | 0.6t020.0L | 151050.0L | 30t 1000L | 6t0200 L | 15t0 500L | 30to1000L
Indicator type LED bar display
) 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), nitrogen gas
Applicable : — - - - - - -
flud  *2 Oxygen (oil-prohibited specifications will automatically become available if oxygen _
specifications are selected.)

Working Ten:gﬁra;ure 0 to 50°C (no condensation)
Conditions 5 g

ressure

range -0.09 to 1.00 MPa -0.09 t0 0.75 MPa

Proof 1.5 MPa

pressure

Operating amblent. . 0to 50°C, 90% RH or less
temperature / humidity

Storage temperature -10 to 60°C
m’jﬁém Accuracy Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the
(ar) *3 "measurement flow rate range.")
ﬁm’:ﬁ;or Repeatabm*ti Within £1%F.S. (Secondary side released to atmosphere)
(liquid)
——— Accuracy Temperature Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
Watefr characteristics
Manifold [P o
Unit Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within £5% F.S.
characteristics atmosphere) (-0.09 t0 0.7 MPa, base
P temperature 0.35 MPa)
Response time *5 50 msec. or less
Analog J 1 to 5 V voltage output (connecting load impedance 50 kQ or more)
Output
P 6 o K 4-20 mA current output (connecting load impedance 0 to 300 Q)
Power supply J 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less
voltage  *7 K 24 VDC (21.6 to 26.4 V) ripple rate 1% or less
Current consumption *8 45 mA or less
Lead wire 23.7 AWG26 or equivalent x4-conductor (connector wiring), insulator outer diameter 1.0
Degree of Protection IP40 or equivalent (IEC standard)
Protection circuit *9 Power reverse connection protection
Vibration resistance 10 to 150 Hz, max. 100 m/s?, X, Y, Z directions, every 2 hours
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8
Mgunt|qg . Unrestricted in vertical/horizontal direction
. orientation 10
Mounting o =ight pipin
.g piping . Not required
section 11
Ending
22 CKD

*1:

*2

*3:

*4:
*5:
*6:

*T:
*8:

*9:

FS M 3 Series

Stainless steel body (bar display) specifications

The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) 65% RH) (for gas types other
than air, 20°C, 1 barometric pressure (101 kPa), relative humidity 0% RH)

: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or

oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/ms3) for operation. (Refer to P. 316 for details on recommended
circuit.) The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when it has been
used on fluids other than oxygen to flow even once.

Accuracy is based on a CKD standard flow rate meter. It does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.

Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)
The actual response time changes depending on the piping conditions.

The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error
increase. Check error with the impedance of the connecting load before using.

The power supply voltage specifications differ for the voltage output type and current output type.

Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.

This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all
misconnections.

*10: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to

the effect of convection, and the zero point may be shifted.

*11: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter. With

the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may be
negatively affected.

*12: Refer to P. 289 for weight.
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F S M 3 Series

Stainless steel body (bar display)

Internal Structure Diagram / Material

@FSM3{1005 to 201

With needle valve

° &k

FS M 3 Series

Stainless steel body (bar display) dimensions diagram

Dimensions diagram (bar display/flow rate range: 500 mL/min to 50 L/min)

Port size: Straight Rc1/8, G1/8, NPT1/8
OFSM3-BO@®23/AA1/AB1/ACT (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

. ‘ g
@
c »
)
(2]
: ~ ol
o O == ;
% ] |
i For G thread (ISO) m// /
3
@FSM3-[]501 to 102
Compact -
flow sensor For double barbed fitting
(air)
Compact
flow sensor 3
(iquid) T |
Water
Manifold
Unit
[ -~ \J
With JXR male fitting @/ J L x \@\@
Do not disassemble
Part No. Part name Material Part No. Part name Material
1 Sensor cover Stainless steel 14 | O-ring Fluoro rubber
2 Filter Stainless steel 15 | Needle Stainless steel
3 Sensor chip Semiconductor silicon 16 | Needle guide Stainless steel
4 Gasket Fluoro rubber 17 | O-ring Fluoro rubber
5 Sensor board Aluminum 18 | O-ring Fluoro rubber
7 O-ring Fluoro rubber 19 | O-ring Fluoro rubber
8 Spacer Stainless steel 20 | Needle valve body Stainless steel
9 Filter Stainless steel 21 Filter Stainless steel
10 | Sensor body Stainless steel 22 | O-ring Fluoro rubber
11 | O-ring holder Stainless steel 23 | Orifice Tetra fluoro resin
12 | C-snap ring Stainless steel 24 | O-ring Fluoro rubber
13 | Fitting Stainless steel
Ending
2  CKD

a—m—rE G thread shape (AB)
8 ISaTalal, -
(7)
+0.4
20 G1/8
17 15 55 ) n
2
@%f . 2~ 3
I I N _ | E (g g
N 0’ o
9] ¢ K W= r" :
‘ a4 [ 2 oy = : B
" 2634 through hole 27 % .
55 1 End surface
T 1Y
o—m—H l o/ L[] Lo.i
‘_UJ_L" N H *® 15° of the surface is the seal surface. Note that it is not
@’ Ll the end surface seal. Also, be sure to confirm that the
2-M3 depth 5 ‘ 15.5 screw depth of the fitting matches before use.
Compact
Port size: Straight G1/8 mse”w’
@FSM3-B2/AF1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min) —
flow sensor
(liquid)
ﬂ_[m: Water
00000000000 Manifold
Unit
17 15 55
o] - -
N [«
- N
©) 3,
o P -
I
2-¢3.4 through hole 2 g
87
EEe) m
=1 o
2-M3 depth 5 / | 155
Port size: Straight 1/4" double barbed fitting Port size: Straight 1/4" JXR male fitting
OFSM3-B@@O2%:/AD1 OFSM3-BQ@O%/AE1
(full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min) (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)
17 15 55 17 15 55
© - - O - -
o] N A N =1 L H— ‘”
A S M o @3 3 h
U ~ S
RIS IS sy e 11 S5 SN (©) RF 6 i i ———
14.29 2 ‘ 2-p3.4 through hole 27 © 15.9 27 ©
55 pod 2-93.4 through hole 55 P
108 101
IR of e of
@©-—H - 2 | RDE=i R ey
2M3depth 5, |_155 2-M3depth 5/ | 155 neing

CKD
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F S M 3 Series

Stainless steel body (bar display)

Dimensions diagram (bar display/flow rate range: 50 L/min to 1000 L/min)

Port size: Straight Rc1/4, G1/4, NPT1/4

OFSM3-B@®%: /BA1/BB1/BC1 (full scale flow rate: 50, 100, 200 L/min)

G thread shape (BB)

Port size: Straight G1/4
OFSM3-B@®2 /BF1

(full scale flow rate: 50, 100, 200 L/min)

17 15 55
(10) 17 15 55
| ©r 257 G1/4
§ | | = =) E R = =
g 8 P 7 © El= — 3
(2] o
2 e (,,f . N G . —
S e %l @
2 “’ £ e g = 21 | 2-63.4 through hole 27 o
2 2-93.4 through hole 27 © 5 ©
55 ©® 89
W =77
1
3 i
ﬂ_m_1 = ? - gi i End surface
" ©H! | ] .
ﬁ:zlg::lsor 2:M3 depth 5 155 15° of the surface is the seal surface. 2-M3 depth 5 Lﬂ o
(gas) Note that it is not the end surface seal. Also,
g be sure to confirm that the screw depth of
Compact the fitting matches before use.
flow sensor . . " . . L
(air) Port size: Straight 1/4" double barbed fitting Port size: Straight 1/4" JXR male fitting
?ompact OFSM3-B@O?23/BD1 (full scale flow rate: 50, 100, 200 L/min) OFSM3-B@®?23 /BE1 (full scale flow rate: 50, 100, 200 L/min)
low sensor
(iqid) 17 15 55 17 15 55
Water
Manifold ; ;
Unit .6}. = =) .6}. =] =) L
— < 1 N — —
for) S LIJ— o ® ) s o
I Zle [:pt | - & 3
- P aca — - = o o =
1429 || 2-43.4 through hole 27 19.1 2-33.4 through hole 27
19.1 55 55
108 101
[ H — —
1 ) 2 T = e
(o —F 1| ' e
2-M3 depth 5,/ | 155 2-M3 depth 5 /" | 155
Port size: Straight Rc1/2, G1/2, NPT1/2 G thread shape (CB)
@FSM3-B2/CA1/CF1/CB1/CC1 (full scale flow rate: 500, 1000 L/min) (17)
17 15 55 G1/2 2.5‘3'4
[} T
T T = = %
o |2
f \ S g s °
5 o |
~ ™
|| e T 5 |
N 174 E
%0 N 1 End surface
(A)
15° of the surface is the seal surface. Note that it is not
! the end surface seal. Also, be sure to confirm that the
’Q’ screw depth of the fitting matches before use.
o
;;5* Model No. Port size |Dimension (A)
FSM3-BJ[2CA1 Rc1/2 (80)
2-M3 depth 3 30 FSM3-BLI[12CF1 G1/2 (80)
Ending FSM3-BJ[12CB1 G1/2 (95.4)
FSM3-B[][]2CC1 NPT1/2 (80)
288 CKD

Product weight

FS M 3 Series

Stainless steel body (bar display) weight

Port size

ot}

[Unit: g]

AA Rc1/8 Straight 90
BA Rc1/4 Straight 105 s
-
CA Rc1/2 Straight 410 g
o
AF G1/8 Straight 145 T
w
@
BF GA1/4 Straight 180 2
CF G1/2 Straight 410
AB G1/8 Straight 90
BB G1/4 Straight 100
CcB G1/2 Straight 430 gng::tsor
(gas)
AC NPT 1/8 Straight 90 Compact
flow sensor
BC NPT 1/4 Straight 105 i
Compact
cc NPT 1/2 Straight 410 o
AD 1/4" double barbed fitting (500 mL/min to 50 L/min) 145 e
Unit
BD 1/4" double barbed fitting (50 L/min to 200 L/min) 180
AE 1/4" JXR male fitting (500 mL/min to 50 L/min) 145
BE 1/4" JXR male fitting (50 L/min to 200 L/min) 180
Ending
CKD 2



Compact flow rate sensor (RAPIFLOW)

FS M 3 Series

Model No. Notation Method stainless steel body (10-Link)

FSM3 series

|O-Link
@Stainless steel body (flow rate range: 500 mL/min to 1000 L/min)

C€ cr

Refer to the CKD website for detailed compatible model Nos.

Model No. Notation Method

.
[e]
(2]
c
[]
(2]
(]
2
©
—
2
2
L

Compact

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

290

e DD 1 L 1 -
| | | | |

Model No. @Flowrate range | @Body materiall | piping direction: | Unit specifications: | @Lead wire | @)Included
(full scale flow rate) | applicable fluids |  straight Sl units only documents
Bar eFIow direction OPort size  Output specifications: ~ Valve option: eMounting

Display [0-Link communication None Attachment

eBody material/applicable fluids

Description

OFlow rate range (full scale flow rate)* ©OFlow direction

Description

500 mL/min

Description

Description

Code

Uni-direction Body material Applicable fluid

1000 mL/min Bi-direction Air
- SUS - —
Oxygen gon-prohlblted
specifications)

500 L/min *2

Compatibility table of flow rate range and port size

4 Port size

| BC [ cc | AD | BD | AE | BE

Rc1/8 | Re1/4 | Re1/i2 | G1/8 | G1/4 | G1/2 | G1/8 | G1/4 | G1/2 | NPT1/8 | NPT1/4 | NPT1/2

1/4" double
barbed fitting

fitting

1/4" JXR male

1000 L/min *2

10 L/min
20 L/min

*1: Refer to the compatibility table on the following Page for combinations of the flow

rate range and port size.

*2: eAppIicabIe fluid "3" oxygen cannot be selected for 500 L/min and 1000 L/min.

QPort size
Description Code
Rc1/8
Rc thread Rc1/4
Rc1/2
G1/8
S, o
G1/2
G thread G1/8
;I385I13-1 O-type c1/4 Screw-in
*1) G1/2
NPT1/8
NPT thread NPT1/4
NPT1/2

50 L/min or less

1/4" double barbed
fitting

50 to 200 L/min

50 L/min or less

1/4" JXR male fitting

50 to 200 L/min

Double barbed

fitting

JXR fitting

Note: o oxygen cannot be selected with the
flow rate ranges for “501” is 500 L/min
and for “102” is 1000 L/min.

[ ] [ ] [ ]
o [ ] [ ]
- [ J o [
3 ° ° °
g [ ] [ ] [ ]
8 ° o o
° ® e | o e | o e | o ® ®
§ D ° D ° D °
o [ [ ] [ [ ] [ [
[ ) L] [ [ ]
[ ) o [ o
eLead wire 6 Mounting Attachment
Code Description Code Description
None None
M12 both-end lead wire with connector (3 m) Bracket 1 (for models 200 L or less)
Bracket 2 (for 500 or 1000 L models)
DIN rail mounting (for models 200 L or
less)
Note: Optional parts will come with the product.
ﬂlncluded documents
Code Description
None
Inspection certificate
Inspection certificate + calibration certificate + traceability system diagram
Clean-room specifications | (Catalog No. CB-033sA) Specifications for Rechargeable Batteries | (Catalog No.CC-1226AA)
Conforms to CKD P4 Series equivalent specifications as standard.
FSM3 - e o o o mm
FSM3 TttT .
Model No. Notation for Options @option
Code Description
FSM3 -‘ M12 both-end lead wire with connector (3 m) (for IO-Link)
| Bracket 1 (for models with a flow rate range below 200 L/min)
. Bracket 2 (for models with a flow rate range of 500 L/min or 1000 L/min)
@Option
DIN rail mounting kit (for models with a flow rate range below 200 L/min)

*1: Check the G thread connection shape with dimensions diagrams (pages
295 and 296) when making a selection. (G thread connection shape is JIS
B 2351-1 O-type compliant)

*2: Refer to the compatibility table on the following Page for combinations of
the flow rate range and port size.

CKD

Note: Refer to P. 298 for dimensions diagram.

CKD
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F S M 3 Series

Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Stainless steel body (10-Link)

IO-Link specifications
FSM3-C[ 1 I 210 3 I 2 JIEIN[]

[ 1] Flow rate range (full scale flow rate) code

100 200 500 101

Flow ) U Uni-direction
direction B Bi-direction
Measured U 150500 mL |30t0 1000 mL | 0.06t02.00L | 0.15t05.00L [0.30t0 10.00L| 0.6t020.0L | 1.5t050.0L | 3.0t0100.0L| 6t0200L | 15to500L | 30to1000L
flow rate
range O |00 02000008 5000015tz 2T | S0 Niagwan| 29050 | spato-t5, | o000,
min -0.6,0. -1.5,1. -6,
( ) o L il 0.06t02.00L/0.15t05.00L|0.30t0 10.00 L 200L 5001 3.0t0100.0L 200 L 15t0500L | 30to1000L
Indicator type LED display (power and status indicators)
) 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), nitrogen gas
Applicable — - —
fluid Argon, carbon dioxide (*3), and gas mixture (argon + carbon dioxide) -
% Oxygen (oil-prohibited specifications will automatically become available if oxygen _
specifications are selected.)
Working Temperature o .
Conditions range 0 to 50°C (no condensation)
Pressure -0.09 to 1.00 MPa -0.09 to 0.75 MPa
range
Proof 1.5 MPa
pressure

Operating ambient 0t0 50°C, 90% RH or less

temperature / humidity

Storage temperature -10 to 60°C
Accuracy | Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the
*5 "measurement flow rate range.")
Repeatablllfg Within £1%F.S. (Secondary side released to atmosphere)
Accuracy "4 Temperature
peralur Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
characteristics
Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within £5%F.S. (-0.09 to 0.7
characteristics atmosphere) MPa, 0.35 MPa reference)

Response time *7 50 msec. or less (setting response time OFF)

Power supply voltage 18 to 30 VDC (ripple rate 1% or less)

Current consumption *8 45 mAor less

Lead wire *9 M12 both-end connector lead wire (3 m), AWG23 or equivalent, 4-conductor

Functions *10, *11 (DGas switching, @Flow rate integration, ®Peak hold, etc.

Degree of Protection IP40 or equivalent (IEC standard)

Protection circuit *12 Power reverse connection protection

Vibration resistance *13 10 to 150 Hz, max. 100 m/s2, X, Y, Z directions, every 2 hours

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

M(l)untln'g . Unrestricted in vertical/horizontal direction
Mountin orientation *14
° Straight piping Not required
section *15 q

*Refer to P. 314 for communication specifications.

292 CKD

FS M 3 Series

Stainless steel body (10-Link) specifications

*1: The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) 65%).
(For gases other than air: 20°C, 1 barometric pressure (101 kPa), 0% RH)

*2: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/ms3) for operation. (Refer to P. 316 for details on recommended
circuit.)

The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when it has been used on
fluids other than oxygen to flow even once.

*3: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range.

Measured flow rate range (o/min)

15t0250 mL | 30 to 500 mL | 0.06t01.00L [ 0.30t05.00L |0.6t0 10.0 L | 1.5t025.0L {3.0t0 50.0L| 6t0 100 L

Bi- -250to-15mL | -500 to -30 mL | -1.00t0-0.06 L | -5.00t0-0.30 L | -10.0t0-0.6 L |-25.0t0-1.5L|-50.0t0-3.0L | -100 to -6 L
direction | 15 to 250 mL | 30 to 500 mL | 0.06t0 1.00L [ 0.30t0 5.00L | 0.6t0 10.0L|1.5t025.0L|3.0t050.0L | 6to 100 L

Uni-
direction

Carbon dioxide

*4: Compressed air is used for adjusting and inspecting this product. Accuracy for gas-types other than air is a guideline.

*5: Accuracy is based on a CKD standard flow rate meter. It does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.

*6: Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)

*7: The actual response time changes depending on the piping conditions. As a guideline, the response time can be set within the range of 50
msec. to 1.5 sec.

*8: Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.

*9: The male end is straight, and the female end is angled. (Refer to P. 298.) Tighten the M12 connector with a torque of 0.5 N-m or lower.
Tightening with excessive force may lead to damage.

*10: The gas type switching function enables switching to argon, carbon dioxide and a gas mixture of argon 80% + carbon dioxide 20%. The
measurement flow rate ranges after switching are as follows. (Note that the gas-type cannot be changed with the oxygen, 500 L/min, and
1000 L/min models.)

Refer to Note 3 for carbon dioxide.

Measured flow rate range (o/min)

Gas type

" Air Uni= g 0 500 mL | 3010 1000 mL | 0,060 2,00 L | 03010 10.00L | 0.6 t0 20.0 L | 1.5t050.0 L | 3.0t 100.0L | 6 to 200 L
* Nitrogen direction
* Argon 2500 to 15 mL | -1000to-30 mL | 2,000 -0.06 L | -10.00t0-030L | -20.0t0 0.6 L |-50.0to 1.5 L | -100.0t0-3.0L | -200 to -6 L

cargon 80%| Bi-

;gf;rbO" dioxide| direction | 45 15 500 mL | 300 1000 mL | 0.06 to 2.00L | 0.30t010.00L | 0.6 to 20.0L | 1.5t050.0 L | 3.0t0 100.0L | 6 to 200 L
0

*11: The accumulated flow is a calculated (reference) value. When using the integrated save function, take care to prevent the number of
saves from exceeding the access count limit of the storage device (1 million times). (Changes to the settings are counted in number of
accesses.)

Usage time

5 min
When the instantaneous flow rate is 1% or less, the flow rate is counted as integrated flow rate.

*12: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all
misconnections.

*13: A communication error might occur depending on the vibration conditions. Install this product in a place not subject to vibration.

*14: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to
the effect of convection, and the zero point may be shifted.

Number of saves = <1 million times

*15: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter. With
the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may be
negatively affected.

*16: Refer to P. 297 for weight.
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F S M 3 Series

Stainless steel body (IO-Link)

Internal Structure Diagram / Material

@FSM3{1005 to 201

With needle valve

294 CKD

§
c N
)
(2]
L
o
8
o For G thread (ISO)
3
@FSM3-[]501 to 102
Compact -
flow sensor For double barbed fitting
(air)
Compact
flow sensor 3
(iquic) i —]
Water
Manifold
Unit
[ -~ \J
With JXR male fitting @/ J L x \@\@
Do not disassemble
Part No. Part name Material Part No. Part name Material
1 Sensor cover Stainless steel 14 |O-ring Fluoro rubber
2  [Filter Stainless steel 15 [Needle Stainless steel
3 |Sensor chip Semiconductor silicon 16 |Needle guide Stainless steel
4  |Gasket Fluoro rubber 17 |O-ring Fluoro rubber
5 [Sensor board Aluminum 18 |O-ring Fluoro rubber
7 |O-ring Fluoro rubber 19 |O-ring Fluoro rubber
8 |Spacer Stainless steel 20 |Needle valve body Stainless steel
9 [Filter Stainless steel 21 |Filter Stainless steel
10 |Sensor body Stainless steel 22 |O-ring Fluoro rubber
11 |O-ring holder Stainless steel 23 |Orifice Tetra fluoro resin
12 |C-snap ring Stainless steel 24 |O-ring Fluoro rubber
13 |Fitting Stainless steel
Ending

FS M 3 Series

Stainless steel body (IO-Link) dimensions diagram

Dimensions diagram (IO-Link/flow rate range: 500 mL/min to 50 L/min)

Port size: Straight Rc1/8, G1/8, NPT1/8
OFSM3-C@@®23/AA1/AB1/AC1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

-
g

Port size: Straight G1/8

T B

(2 ,
N
M12 connector, 4-pin
7.9 %5
=
[ = N~
o
©
. [sp)
[Te)
o | o &
2-23.4 through hole 27
55
S
i
0]
ot
2-M3 depth 5 | 155

OFSM3-C@®323/AF1 (full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

@ s’}, s 8 J1[]
° ohooo oo (|
M12, 4-pin connector 7.9 55
T (o)
| g’i
= ) ~
© [3p)
o
< P &
2-03.4 through hoté 27
\ 87
A}
= ] -
7 H I e
D1 T

2-M3 depth 5 15.5

Port size: Straight 1/4" double barbed fitting

OFSM3-C@@?:/AD1

(full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

G thread shape (AB)

(7)
2% 1/
) /
e
=| ©
Q IS
X) A
9% ]
1
!
1
() |
1 End surface
!
1
1
1

15° of the surface is the seal surface. Note that it is not
the end surface seal. Also, be sure to confirm that the
screw depth of the fitting matches before use.

Port size: Straight 1/4" JXR male fitting

OFSM3-C@@?3/AE1

(full scale flow rate: 500 mL/min, 1, 2, 5, 10, 20, 50 L/min)

7 7.9 55 17 7.9 55
i |5a o :
o | =}
= =] ~ FEP = (=} 5
‘_LIJE" T o T — T M @
3 @3 N o #
0 b | |
2 =l o o4 sl o © |
2-3.4 through hole 27 15.9 2-93.4 through hole 27
B 55 55
108 101
I : O -n.i 1 IHR®) u‘>¢
: | . .
ORI _ = e
2-M3depth5 /" | 155 2-M3 depth 5/ | 15.5

CKD
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F S M 3 Series

Stainless steel body (10-Link)
Dimensions diagram (IO-Link/flow rate range: 50 L/min to 1000 L/min)

Port size: Straight Rc1/4, G1/4, NPT1/4
OFSM3-C@@%/BA1/BB1/BC1 (full scale flow rate: 50, 100, 200 L/min)

Port size: Straight G1/4

G thread shape (BB)

OFSM3-C@@?:/BF 1
(full scale flow rate: 50,100,200 L/min)

17 55
79| - 55
- (10 79
e 257" G1/4 EB % p
‘ e
— 7 |
2 F%] = = - N
g g o e = = .
- /) ) <
o © 2l 5 (@) ©
g o ° I o 3
z & s @ > - pris > —
s} : = ‘
T 2-93.4 through hole 27 R 4 21 2-33.4 through hole 27
1
55 % ! \ 89
H I
1
| End surface
1
7 D) !
© B ' _ 5 o
} !J| @Y 15° of the surface is the seal surface. Note that it is not | 2}
the end surface seal. Also, be sure to confirm that the
Compact 2-M3 depth 5 ‘ 15.5 screw depth of the fitting matches before use. 2-M3 depth 5 ‘ 15.5
flow sensor ‘ )

(gas)

Port size: Straight 1/4" double barbed fitting

Port size: Straight 1/4" JXR male fitting

Compact
oy @FSM3-C@@2/BD1 (full scale flow rate: 50, 100, 200 Limin) OFSM3-CO@%/BE (full scale flow rate: 50, 100, 200 L/min)
(air)
17 55 55
Compact —— 79| L 7.9
flow sensor
e (D [ Sl [ai gl
Water ‘ ‘
Manifold
Unit f@ = = 3 / o = L .
— - — — <
o -]:H: LTJ_ © 1) ©
N ™ L HF 1] = 7 © ™
S — I: O o — - — & & —
s 2-93.4 through hole 27 191 2-3.4 through hole 27
: 55 55
191 108 101
1 — —
] of =&Y -
[=2] [=2)
EEEHE 1 ol |
2-M3 depth 5 155 2-M3 depth 5 / |45,
Port size: Straight Rc1/2, G1/2, NPT1/2 G thread shape (CB)
@FSM3-C@@2/CA1/CF1/CB1/CC1 (full scale flow rate: 500, 1000 L/min) “7)
55 404
2.5
17 E G1/2 0
[imi] [=a :
I 9 %
HE
[ = = q| =
3 /
/) s i—x
«© i
&J 2 Iﬁ 5 | End surface
N 7
30 A
15° of the surface is the seal surface. Note that it is not
the end surface seal. Also, be sure to confirm that the
screw depth of the fitting matches before use.
|
& ® Model No. Port size |Dimension (A)
A - FSM3-C[ ] J2CA1 Rc1/2 (80)
/ﬁ FSM3-C[_]_J2CF1 G1/2 (80)
Ending FSM3-C]]2CB1 G1/2 (95.4)
2-M3 depth 3 30 FSM3-C[]_]2cc1 NPT1/2 (80)
29  CKD

Product weight

FS M 3 Series

Stainless steel body (10-Link) weight

[Unit: g]
Port size .
— Weight
gode
AA Rc1/8 Straight 95
BA Rc1/4 Straight 110 s
-
CA Rc1/2 Straight 420 g
3
AF G1/8 Straight 150 3
"
(0]
BF G1/4 Straight 185 2
CF G1/2 Straight 420
AB G1/8 Straight 95
BB G1/4 Straight 105
Compact
CB G1/2 Straight 440 flgwgzzsor
(gas)
AC NPT 1/8 Stralght 95 Compact
flow sensor
BC NPT 1/4 Straight 110 i
Compact
cc NPT 1/2 Straight 420 o
1/4" double barbed fitting Water
AD (500 mL/min to 50 L/min) 150 Ma,rtlifold
8D 1/4" double barbed fitting 190 ot
(50 L/min to 200 L/min)
1/4" JXR male fitting
AE (500 mL/min to 50 L/min) 150
1/4" JXR male fitting
BE (50 L/min to 200 L/min) 190
Ending
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Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

Stainless steel bod

y

Stainless steel body optional products

Option dimensions diagram (lead wire)

@5-conductor lead wire (for LCD display, for separated display)

FSM3-A, B
L 25
30 orless Connector cover
material: EPDM 5-AWG26
Half strip
| !
Contact: 15T M. G 5 Terminal No.|Cable color
ontact: J.S.T Mfg. Co., ~
Ltd.5-SSHL-002T-P0.2 ; BBFIOW:
ac
Housing: /8T 19 Model No. |L dimensions| Weight (g) 3 White
Co., Ltd. GHR-05V-S : ght (g
FSM3-A 104020 21 4 Gray
FSM3-B 3040+20 57 5 Blue
@4-conductor lead wire (for bar display)
FSM3-C, D
L 25
30 or less
Connector cover
material: EPDM 4-AWG26
Half stri
| !
~ Terminal No. |Cable color
Contact: J.S.T Mfg. Co., < - - . 1 Brown
Ltd.4-SSHL-002T-P0.2 Model No. |L dimensions|Weight (g) 2 Black
Housing: J.S.T Mfg. Co., FSM3-C 1040+20 19 3 White
Ltd.GHR-04V-S FSM3-D 3040420 52 4 Blue
@®M12 both-end lead wire with connector (for 10-Link)
FSM3-G
Weight: 106 g

42.2

214

(BE

o

M12 connector (male) /

298 CKD

Terminal No. [Cable color

1 Brown
2 White
3 Blue

4 Black

FS M 3 Series

Stainless steel body optional dimensions diagram

Option dimensions diagram (DIN rail mounting kit)

FSM3-M

@LCD display

©)

Discrete weight: 7 g

1.5

@Bar display
©-

D! ~
S| <

17

@IO-Link

NVAR)

:@r\ﬂ Q

®
T

2 I
o o =) QJ -
) E
AL & >
~ = w0 e
- |—| @_ \ = °’¢ &
N 2
Q
g 2-96.5 15.5 2-93.4
Top hat rail
Model No. Dlme:slon Dlmegsmn DlmeéISIOI’I Conpat
( ) ( ) ( ) flow sensor
FSM3-LJAA1/AF1/AB1/AC1/AD1/AE1 18.5 47 34.2 (gas)
FSM3-L[ BA1/BF1/BB1/BC1/BD1/BE1 23.0 53 40.2 Compact
flow sensor
(air)
Compact
flow sensor
(liquid)
=) Water
1 o =) 9 ;i Manifold
55 Unit
3 .
& & = I
S 1] -
1 275 ‘ |
(31.5) N 2-96.5 15.5 2-g3.4
r ﬂ —"LH Top hat rail
—Q_ﬁ Dimension | Dimension | Dimension
Model No.
@7 (A) (B) (C)
35103 FSM3-BLAA1/AF1/AB1/AC1/AD1/AE1 185 39 34.2
FSM3-B[ IBA1/BF1/BB1/BC1/BD1/BE1 23.0 45 40.2
] 2
=]
o
o o = Gj
@ 55
\
= T
~ @-|= “’.i
R
i
1 —_
g 2-96.5 15.5 2-93.4
Top hat rail
Dimension | Dimension
Model No.
(A) (B) —_—
FSM3-CLIAA1/AF1/AB1/AC1/AD1/AE1 18.5 47 Ending
FSM3-C[ IBA1/BF1/BB1/BC1/BD1/BE1 23.0 53
CKD 29




FSM3 Series FSM3 Series

Stainless steel body Stainless steel body optional dimensions diagram
Option dimensions diagram (for models with bracket 1: 200 L or less) Option dimensions diagram (for models with bracket 2: 500 L or 1000 L)
FSM3-H Discrete weight: 13 g FSM3-J Discrete weight: 28 g
@LCD display @Bar display @LCD display @Bar display
= o B G
R 1.75 30 R1.75 30 ‘ ‘ @ ‘ ‘
O MO
] o ==n -5 - . 1 T - g DDDD[]DDDDDDi I
5 © ——— 3| ' e RS — L
2 e Fed 1 S | g | ‘ ‘ . ‘ ‘ 2
; =in - (& & | (& 1 & | 5
IS ‘ 0 e
fasy — 0 — ~— $
g T : 2
= g
% 77777777 ﬂ — ] = = — = =
Q 9 =~ g 0 q wo| ¥
~ I ™ N 3]
< ©) ©) < o ) o
- v = - - T ]
Compact 15.5 5 15.5 5 Compact
flow sensor <——" ™ ~ *j* flow sensor
(gas) ey T = 65 ‘ 65 (gas)
Compact O vl —T| . © ok —r| - 30 5 30 5 Compact
flowsensor &y e °’¢ —— © N 2 °’¢‘_U-|— —— © R1.78 6 1 R175 6 1 flow sensor
(air s s \tg“ ; ;@“ ; (ai)
Compact & J S N 9 L N e Compact
flow sensor 6 M N R1.75 6 R1.75 & : & ‘ ] flow sensor
(iqui) %0 S % LT =2 & =2 - (quc)
— 2] | o [=lX=] ™ | (=} oo S E—
Water -~ :G & ~ @0 -~ ':ﬂ & ~ o0 Water
Manifold 55 55 : @ : -@- Manifold
Unit = = Unit
Dimension | Dimension | Dimension Dimension | Dimension|Dimension il - ) ] - - ) S
Model No. Model No. i .
(A) (8) (€) (A) (B) (C) 30 30
FSM3-LJAA1/AF1/AB1/AC1/AD1/AE1 13.5 42 29.2 FSM3-B[_AA1/AF1/AB1/AC1/AD1/AE1 13.5 34 29.2
FSM3-L[ |IBA1/BF1/BB1/BC1/BD1/BE1 18.0 48 35.2 FSM3-B[IBA1/BF1/BB1/BC1/BD1/BE1 18.0 40 35.2
@!0-Link _
@I0-Link
(&5 5
‘ AN
== g N '@' ettt H
(& =
©
=] (=)
- E e
O c E = =
B
g Lo o .
(32}
15.5 w5 &
-~ T
,4@_
o ok _ j
JER : :
s R1.75 ; 5
A - N~/ #*ﬁ ‘
5 R1.75 L NS o
30 - N &
55 o 3 ? 3|3
*G‘}* Py
Model No. Dimension (A) | Dimension (B) I
— - - ; —_—
Ending FSM3-C[JAA1/AF1/AB1/AC1/AD1/AE1 13.5 42 %0 Ending
FSM3-C[ IBA1/BF1/BB1/BC1/BD1/BE1 18.0 48

300 CKD CKD 301
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302

Stainless steel body

Option dimensions diagram (panel mounting kit)

@®Panel mounting kit 1 (for LCD display, separated display)

FSM3-K
- LCD display « Separated display

[Panel cut dimension]

In case of single installation
57.5+0.5

4-R 1 or less

Unit weight: 21g

225105

Panel holder

33

CKD

78
71
61
o}
2 5 0
o palilig = N
o © ‘
3
i A
<t | — :l‘ — U] 2
15 : = o
‘] % -
Panel holder 33
Compact
flow sensor
(air)
m):ncgor @Panel mounting kit 2 (for needle valve integrated model)
(iquid) FSM3-L
Water » Needle valve integrated
Manifold
Unit %
— 88
78
Panel holder 33
Ending

22.5£28x(n-1)

Unit weight: 24 g

In the case of close mounting
57.5+0.5
<« 4-R 1 or less ‘

~

~N ;r) %

Yo} @

o N

[Panel cut dimension]

%0, 74.5:0.5

In case of single installation

Zan)

J@

il

Y

22.5+0.5

Dimension|Dimension

Model No.
(A) (B)
FSM3-_IJ[J[VBH/CH/HH/AA/AF/ 285 40.5
AB/AC/AD/AE/IICIUN/T : )
FSM3-[ 1[I /DH/EH/JH/BA/BF/ 30 465
BB/BC/BD/BE/ ][I UN/T :

Pressure loss characteristics (stainless steel body/air)

FS M 3 Series

Stainless steel body pressure loss characteristics

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

FSM3-J005U2L ]

1-0.07 MPa

v -0.015 MPa
V4 %9 Secondary
side atmosphere

0.10 MPa

-] 0.30 MPa

0.50 MPa
200 300 400 500

Flow Rate (L/min)

FSM3-]J020U2[ ]

-0.07 MPa

-0.015 MPa
%] Secondary

side atmosphere

0.50

0.10 MPa
0.30 MPa
--10.50 MPa

1.00
Flow Rate (L/min)

1.50 2.00

FSM3-_]100U2[ ]

-0.07 MPa

4-0.015 MPa
Secondary
side atmosphere

.0.10 MPa
_|0.30 MPa
0.50 MPa

4 6 8 10
Flow Rate (L/min)

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

FSM3-[Jo10U2[]

0.10
0.09 4-0.07 MPa
0.08 Vi
/
0.07 7
0.06 2
/
0.05 v 4
0.04 - 2
-0.015 MPa
0.03 7 _,ﬁﬂ Secondary
0.02 s »> " | side atmosphere
_]0.10 MPa
0.01 0.30 MPa
+10.50 MPa
0.00
0 100 200 300 400 500 600 700 800 900 1000
Flow Rate (L/min)
FSM3-]o50U2[]
14 3-0.07 MPa
1.2 /
' V4
/
1.0
/7
/
0.8
7/
0.6 //
-0.015 MPa
0.4 A/ 2.7 Secondary
. 7 - )
¢ ,/ﬂ side atmosphere
J0.10 MPa
0.30 MPa
0.50 MPa

Flow Rate (L/min)

FSM3-[]200U2[ ]

10 -0.07 MPa
9

8

7

6

5

4 _gé(c)c}n%axpa
3 side atmosphere
2 0.10 MPa

1 R 0.30 MPa
0 - :::_-' 0.50 MPa

0 5 10 15 20
Flow Rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.
Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41, oxygen: 1.11

CKD
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Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending
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Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

Ending

304

Stainless

Pressure loss characteristics (stainless steel body/air)

steel body

FSM3-[1500U2[ ] (small body)

25
-0.015 MPa
4]
‘A Secondary
20 ".v side atmosphere
© //
; X
=3 P
w 15 v
1%} y
o '/
[ '.
h 7
2 10 )
[%2] ';.
E ,'0 - 0.20 MPa
gr/ ....... ) 0.30 MPa
.| 0.50 MPa
50
Flow Rate (L/min)
FSM3-1101U20]
20
: Secondary
¥ ./ side atmosphere
g 1 /
g2 12 /
o
g 10 ’/
§ 8 v/
[0}
a 6 '/
4 7 |
7 == -] 050 MPa
; e
0 B e pmmnn T |
0 20 40 o " o,
Flow Rate (L/min)
FSM3-[1501U2[ ]
30
25
a 4 Secondary
€ 2 2] sice atmospher
w *
3 y
g 15 )
*
2 %
g 10 .
*
’/ .| 0.35 MPa
5 ‘/ = — 0.50 MPa
o BTttt
0 _'."“ -nnn-nhr.r-f-.‘-.'. .......
0 100 200 300 200 o

Flow Rate (L/min)

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

FSM3-1500U2] (medium body)

4-0.015 MPa
] Secondary

side atmosphere

0.20 MPa
10.30 MPa
0.50 MPa
50
Flow Rate (L/min)
FSM3-1201U2[]
) 7 Secondary
| side atmosphere
50 ./
4
40 ’,
/0
30 )
R4
20 /
‘/ L. 0.35 MPa
10 e _-=2] 050 MPa
-~ P
0 oo e |
K 10 150 200
Flow Rate (L/min)
FSM3-[]102U2[]
; Secondary
*| side atmosphere
70 ‘/
60 ./
4
50 /
40 ./
’/ 4 0.35 MPa
30 |
7 Ao
20 ,l _ i Jo. .
/ - e
10 * s
‘/ Attt
0 R r-r-r.r-!.f..‘..- | |
200 400 600 800 1000

Flow Rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.
Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41, oxygen: 1.11

(Excluding flow rate range (full scale flow rate) "501" and "102")

CKD

FS M 3 Series

Stainless steel body needle valve flow characteristics

Needle valve flow characteristics (Stainless steel body, for air, nitrogen gas)

@FSM3-L005/010/020U2AA

Flow rate [L/min (ANRY)]

2
1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

0

2 4 6 8
Dial value (needle position)

@FSM3-L200/500U2AA

Flow rate [L/min (ANR)]

50

0.5 MPa

10 12 14 16

45

40

35

30

25

20
15
10

5

0

2 4 6 8 10 12 14
Dial value (needle position)

16

0.1 MPa

@FSM3-L050/100U2AA

10

9

— 8
[

zZ 7
<

= 6
£

3, 5
[0]

E 4

2 3
o

w 2

1

0

200
180
160
140
120
100
80
60
40
20
0

Flow rate [L/min (ANR)]

0.5 MPa
/
. 7
/ e
; 7
/ e
I l/
0 /I
/.
G
I/
] /
A
!
0/\/ L
0 2 4 6 8 10 12 14 16
Dial value (needle position)
@FSM3-L500/101/201U2BA
0.5 MPa
0/.
7
e
/
/
/
/
/ p—
Il' =
-
VAR -
Fad
:/,
0 2 4 6 8 10 12 14 16

Dial value (needle position)

0.1 MPa

0.1 MPa

CKD
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(air)

Compact
flow sensor
(liquid)

Water
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Unit
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Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Example of internal circuit and load connection

OFSM3-LOOOB/F/C] (LCD display type NPN output)

[When using CH2 as SW output]

[CH2 is used as external input]

.‘g
S
g ' (White) CH2
(o} SW output 2
e ©
R* : (Gray) Analog output
> @

|

1
= (Blue) Power supply (-)
®

é\External input
_K e ~
{>—\/F\{/*v

d"\(Gray)Analog output |_
&

1

\ -Load
= (Blue) Power supply () —
®

®e e ®
(FSM3 side)

*Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q

Tean:,l_nal Leat? vF\)utl!g tr:lolor Name
@ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
®@ Black CH1 (switch output 1:max 50 mA)
® White CH2 (switch output 2: max. 50 mA or external input)
® Gray Analog Output Voltage output: 1 to 5 V load impedance 50 kQ or more
Current output: 4-20 mA load impedance 300 Q or less
® Blue Power supply - (GND)

OFSM3-LLICIOIOID/H/C] (LCD display type PNP output)

[When using CH2 as SW output]

[CH2 is used as external input]

' N i Brown) Power supply + ' 1' Brown) Power supply +

. < d1 | . < d
1
i : : J : f
' | (Black) CH1 ' ¢ r:\(s%‘%ku)tfu'ﬂ

W output 1 1

1P Lot e . +
v 3 Vs "(White) CH2 oad * 13 I(Wthlte)I(:_Hzt el
|l 3 =SW output 2 - |5 xternal inpu -
e | T =y .
ik ' iE :
| : Lo I R I(G ) Anal
1 R* 1 ' * ! (Gray) Analog output
! @ | (Blue)
1 ' " p " Load
! ! 16 ower supply (-)
1 [ — £\

ONONONONG)
(FSM3 side)

306 CKD

*Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q

Tean:;_n = Leac? 3::3 zolor O
@ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
®@ Black CH1 (switch output 1:max 50 mA)
® White CH2 (switch output 2: max. 50 mA or external input)
® Gray Analog Output Voltage output: 1 to 5 V load impedance 50 kQ or more
Current output: 4-20 mA load impedance 300 Q or less
® Blue Power supply - (GND)

I (White) CH2 -

Main Circuit
I
[+

FS M 3 Series

Common data (example of internal circuit and load connection)

Example of internal circuit and load connection

@FsSM3-LLIHLIDAE/L]
(LCD display, NPN output, with setting copy function)

OFsM3-LLICIOIHCIC/6r]
(LCD display, PNP output, with setting copy function)

T T e i Brown) Power supply +
: : . € d1 wn) Power supply
1 1 1
1 1 1
1 ! ! (Black) CH1
: I | { > é‘ W output 1 [
e ! + o= 2I(White) CH2 l:j + 5
=3 ! =1
1 o —1 o 1 . —1
: s i (White) CH2 _— i 5 4‘1 | @;Copy terminal Load - §
= ®Copy terminal £ ; S
| = _K e hd | = | @
! * 1 1 1 S
: [ R @(Gray) Analog output ! R* (Gray) Analog output _8‘
1 1 1
! 1 (Blue) Power | | (Blue) Power
: @SUPPy () ' f's\supply ()
[ — N [ — Ao
*Analog output voltage output R: approx. 1 kQ *Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q Current output R: approx. 100 Q
T inal 9 Compact
o & ermina Option Name flowsensor
No. Lead wire color, (gas)
©) Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V) gompact
low sensor
@ Black CH1 (switch output 1:max 50 mA) (ai)
® @6 @ ® White CH2 (copy terminal) ggvrvngsgm
(FSM3 side) @ & Analog Output Voltage output: 1 to 5 V load impedance 50 kQ or more (iquid)
ra —
y Current output: 4-20 mA load impedance 300 Q or less Water
® Blue Power supply - (GND) Mﬁi?'fom
@FSM3-LIJJCICIA/C/E/GI]] (LCD display, with setting copy function)
[When using the setting copy function]
Power supply + (O (D Power supply +
Set value co|
CH1 (SW output 1) QO vale copy @ CH1 (SW output 1)
CH2 (copy terminal) D L (D CH2 (copy terminal)
Analog output () () Analog output
Power supply - () () Power supply -
FSM3 (master side) FSM3 (device unit side)
Power Supply
¥ I -
Connect CH1 (SW output 1) on the master side to CH2 (copy terminal) on the device unit side and power ON the sensor to use the setting
copy function (F93). Note that this connection can only be used when using the setting copy function. As with the load connection example
above, if copying is performed with the load connected to CH1, or the switch is operated with CH1 and CH2 connected, the device side may
operate unexpectedly or breakdown the device and FSM3. Never use the product while connected to the copy terminal.
Ending
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.
[e]
(2]
c
[]
(2]
(]
2
©
—
2
2
L

Compact

flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)
Water

Manifold
Unit

Ending

Example of internal circuit and load connection

@FSM3-B IO WK/ (bar display)

1|(Brown) Power supply +

. Flow rate sensor selection method

FS M 3 Series

Common data (flow rate sensor selection method)

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.

@P121.89P2 (acoustic velocity)
Q=113.2xSxP1

@P1<1.89P2 (subsonic velocity)

Q=226.4xSx\/P2 (P1-P2)

Q

Flow rate L/min

i - Terminal Option
' < M . Name
. H No. Lead wire color
i B R* : (Black) Analog output ©) Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
! § > ! _* Analog Output Voltage output: 1-5 V
e ' - Load impedance 50 kQ and over
1| & 1 . @ Black
] 1(White) Model No. ["| oa] Current output: 4-20 mA
1 1identification signal .
! : Load impedance 300 Q or less
' i(BIue) Power supply (-) ® White Model identification signal: do not connect when using as a single unit
[ <
T _*A_n;Igg_o;t;u;voltage output R: approx. 1 kQ @ Blue Power SuPply - (GND)
Analog output voltage output R: approx. 100 Q
[ — | @FSM3-CICICILIC] (I0-Link type)
JTT) e
de ®® _\
(FSM3 side) O
O
@Connecting the separate display and the FSM3 bar display ————@ (White)
-con Sumitomo 3M Ltd. Wire- t pl
o A L Wiremount g ® @erown)
s ted (Brown) Power supply + FSM3 bar displ
eparate ar aispla’
disglay ) (Black) Analog output Voltage outpu': y @(Black)
(FSM2-D-00) [ (White) Model No. (The current output cannot be
[ identification signal connected) Terminal | Lead wire A
(Blue) Power supply (-) No. color
O] Brown Power supply + (18 to 30 V)
e-con Sumitomo 3M Ltd. Mini-clamp board mount socket
Straight type 1-row 37204-62B3-004 PL ® White N.C.
® Blue Power supply - (GND)
Lo @ Black C/Q (10-Link)
Analog output characteristics
Flow direction Voltage output Current output
[Uni-directional]
= = 5 20
—({ | 2 £
5 =
= = 5 3t 3 12
S 3
{2
[ I :
O O o ©
< < 4 :
| | | |
0 100% flow rate 0 100% flow rate
Flow rate (L/min) Flow rate (L/min)
[Bi-directional]
fom} =) 5 20 -
S g
5 =
:[ﬂ:E o o g 3 2 12
S 3
(o2}
1 | | § g
O O c ©
= 1 : H < 4 i H
| | | |
-100% flow rate 100% flow rate -100% flow rate 100% flow rate
Flow rate (L/min) Flow rate (L/min)

*1: The full scale of the uni-directional-type is 0 to 100%, and full scale of the bi-directional-type is -100% to 100%. With the integrated
display bi-directional type, output can be changed to uni-direction. The value after switching is a reference value. For details, refer

to P. 311.

*2: When switched to carbon dioxide, for analog output refer to P. 239.

*3: Analog output is available even outside the measurement flow rate range. Although the accuracy is not guaranteed, the lower
and upper limits for voltage can be output at about 0.6 V and 5.4 V, respectively, and the lower and upper limits for current can be
output at about 2.4 mA and 21.6 mA, respectively. For bi-direction, the lower and upper limits for voltage can be output at about 0.8

V and 5.2V, respectively, while the lower and upper limits for current can be output at about 3.2 mA and 20.8 mA, respectively.
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P41 : Primary side absolute pressure MPa

P2 : Secondary side absolute pressure MPa

S : Effective cross-sectional area of nozzle
(pinhole) mm2

P2: Vacuum

ML

P1: Atmospheric pressure

P1: Pressurization

Suction nozzle J\_| ‘

Josuas ajel Mo|4 I

P2: Atmospheric pressure

P1: Pressurization

Compact

(iquid)

. Pinhole
P2: Atmospheric pressure Compact
flow sensor
(air)
@Example of calculation flow sensor
The calculated value of flow rate when the nozzle diameter is 0.1 to 2 gand P2 is varied is shown in the figure below. Water
Manifold
P+ (MPa) | P1 (MPa) | P2 (MPa) | P2 (MPa) Acou§t|c Calculated flow rate value (L/min)
velocity/
Absolute | Gauge | Absolute | Gauge . 2
pressure | pressure | pressure | pressure | 0.1 20.2 20.3 20.4 20.5 20.7 21 21.5 22
0.1013 0 0.0313 -0.07 Acoustic velocity|  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 Acoustic velocity|  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 |Acousicvebcty|  0.090 0.360 0.810 1.440 2.250 4.411 9.002 20.254 36.007
O
g 0.1013 0 0.0613 -0.04 Subsonic velocty| ~ 0.088 0.352 0.792 1.408 2.200 4.312 8.800 19.801 35.202
3| 01013 0 0.0713 -0.03 |Subsonicvelosiy|  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 Subsonic velocity| ~ 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 Subsonic velocity| ~ 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 Subsonicveociy|  0.057 0.226 0.509 0.905 1.414 2.772 5.657 12.727 22.626
0.1213 0.02 0.1013 0 Subsonic velocity| ~ 0.080 0.320 0.720 1.280 2.000 3.920 8.000 17.999 31.998
o
g 0.1413 0.04 0.1013 0 Subsonicvelciy| 0113 0.453 1.018 1.810 2.828 5.543 11.313 25.454 45.252
% | 0.1613 0.06 0.1013 0 Subsonicveosy | 0.139 0.554 1.247 2.217 3.464 6.789 13.856 31.175 55.423
O
g: 0.1813 0.08 0.1013 0 Subsonic velocity| ~ 0.160 0.640 1.440 2.560 4.000 7.840 15.999 35.998 63.996
;"- 0.2013 0.1 0.1013 0 Acoustic velociy|  0.179 0.716 1.610 2.862 4.472 8.765 17.888 40.248 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 velocty|  0.357 1.426 3.209 5.706 8.915 17.474 35.660 80.236 142.641
0.5013 0.4 0.1013 0 Acoustic velocly|  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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F S M 3 Series

Names and functions of display/operation section (LCD display)

@Indicator section name

Flow rate sensor I

Compact
flow sensor
(gas)

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

setting value.
« Display color can be changed.

Main display section (green/red)
+ Displays the flow rate and display

Flow rate unit indicated
« Displays the flow rate unit.

Output (OUT1) display

« Lights when switch CH1 output is ON.

+ Blinks together with the background
during overcurrent detection.

F Key

- Starts integration of peak hold and integrating flow.

+ Successively moves to the next function
selection screen.

* When setting each data, this key is used
to count up the values, etc.

= Key

« Stops integration of peak hold and integrating flow.

+ Successively moves to the next function
selection screen.

«When setting each data, this key is used
to count down the values, etc.

Water
Manifold
Unit

MODE key

+ Set when entering various setting modes.
+ Used to return to flow rate display.

Sub-display section (green/red)
« Displays the flow direction / operation status, etc.
+ Display color can be changed.

+ Gas type can be switch.

Ending
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Output (OUT2) display (green)
« Lights when switch CH2 output is ON.

« Blinks together with the background during overcurrent detection.

FS M 3 Series

Names and functions of display / operation section

Names and functions of display/operation section (LCD display)

The function and various settings may be performed during normal flow rate display or after entering each mode. The modes are also
divided into Maintenance mode, SET mode, and Setting Monitor mode according to the frequency of use.

@®Normal Operation (RUN mode)

Item

Explanation

Default setting

Instantaneous flow rate display | Indicators the instantaneous flow rate. Indicator (measurement)
Peak hold function Max. and min. values for the flow rate within a set interval are displayed. Hidden (Stopped) I
By setting the power, discharge pressure, and flow rate of the compressor, as well as the T
Co, Discharge rate display | power «~CO0, conversion coefficient, you can learn how much CO2 is being discharged. Hidden (Stopped) g
(reference value obtained by calculation) Available only when the gas type is set to air. 3
The accumulated flow can be displayed. The switch output function includes a function Non-displa g
Accumulated flow display to turn the switch ON/OFF at a level higher than the recommended cumulative value, play ®
) h . (measurement) 5
and an integrated pulse function to output the pulse at a set cumulative value. 2
@SET mode
No. Item Explanation Default setting
F 01 Selectl_on of CHA1 Select the CH1 feature. Switch output operation and integrated pulse settings Without switch output
operation can be set.
Selection of CH2 Select the CH2 feature. Select whether to use CH2 as a switch output, or to . .
F.02 . . ) Without switch output
operation use as an external input (integrated value reset/auto reference).
F03 Integrating function | You can choose to acquire integrating flow values consecutively or at set Continuous acquisition: mg::tsor
) settings times. You can also choose to keep the data or not. Data hold OFF (629
F .04 Sub_-screen display S_ets t_he"dlfplay method fo: t'r'1e sub-dlfplayI; The dls_play_can b:a switched to "flow Flow direction —
setting direction", "reference state", "gas type", or "numbering display". flow sensor
F.O5 Indicator color Set the display color. (red, green) At normal: Green (air)
) setting Display color can be set for normal display and when switch output is ON. At switch ON: Red W
F.06 Setting flow direction | Setting the flow direction. Setting available for bi-directional, one-sided Bi-direction ﬂowé’ensor
’ (bi-directional only) forward direction or one-sided reverse direction. (liquid)
F.07 Indlcgtor inversion The LCD display can be vertically inverted. Standard display Water
function Manifold
Select from the standard state or reference state. Standard condition (ANR): Unit
F.08 Reference state flow rate converted to volume at 20°C, 1 atm, 65%RH (For gas-types other than ANR
) setting air: 20 °C, 1 barometric pressure, 0% RH)
Reference condition (NOR): flow rate converted to volume at 0°C, 1 atm, 0% RH
F.09 Unit setting (overseas | The units can be set. Domestic model: L/min
) models only) Can be selected from L/min, cf/h (cf/min). Overseas model: L/min
Indicator cycle The digital display refresh cycle can be set in three stages from 0.25 sec to 1 sec. If
F.10 . ; ) . ; . . . 0.5 sec
setting the display flickers, it can be improved by increasing the display refresh cycle.
F11 Setting response time | Set the response time. The response can be set in seven steps from 0.05 sec to 1.50 sec. 0.05 sec
) of analog output Chattering and mis-operation caused by sudden flow rate changes or noise are prevented. )
F.12 | Numbering setting You can set the numbering. 0000
o The measured gas can be switched. (Model with full scale flow rate of 200 L/min or .
F.13 | Gas switching below) (0, The gas type cannot be switched.) Air
An ECO mode can be set. If the buttons are not operated for approx. 1 minute,
F.14 | Setting ECO mode | the eco mode will activate and turn OFF the display's backlight. OFF
Current consumption can be reduced with this mode.
» Power: 0.20 KW
Co; The discharge rate calculation can be set. . .
Co; Discharge rate : ) g Pressure: 0.10 MPa
F.15 calculation settin Power, discharge pressure, flow rate, C of the compressor 0, Set the » Flow rate: 100 L/min
g conversion factor. « Conversion factor: 0.000kg
(CO,) / kwh
. Key lock method and PIN method can be set.
F.16 | Lock setting Use selectively depending on the working environment. OFF
F17 | Peak hold settin You can choose to acquire peak bottom values consecutively or at set times. Continuous acquisition:
) 9 You can also choose to keep the data or not. Data hold OFF
@®Maintenance mode
No. Item Explanation Default setting
F 91 Forced output Forces the switch output to turn ON and is used to check the initial operation of }
) function wiring connections and input devices.
F.92 | Zero adjustment The zero point deviation is compensated. Adjust value: 000
Fo3 Setting copy Set values can be copied if the model supports copying between two FSM3's. )
) function (Copying is only possible between products with the same model No.)
F.99 | Reset function Returns the settings to the default settings. -
@Setting Monitor mode
Explanation Default setting
Settings monitor function | You can check the settings made in the SET mode. (Setting details cannot be edited.) - Ending
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F S M 3 Series

Names and functions of display/operation section (bar display-type)

@Indicator section name

Flow bar display

« Lights according to flow rate.
+ Blinks at overflow.

312 CKD
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FSM3 Series FSM3 Series

Names and functions of display / operation section

Names and functions of display/operation section (I0-Link)
@!0-Link @Explanation of functions (10-Link)

Power lamp (green) Item Explanation Default setting
+ Lights when power supply is ON.
« Blinks during 10-Link communication. Instantaneous flow rate Indicators the instantaneous flow rate _
display ’
1 . . . . . . . .
5 > > > > > .D‘g— Status lamp (green, orange, red) Accumulated flow display | Indicators the integrating flow counted after indicating to start logging. Stop
__ @ 'grr:rz;"t:g&tss“"’;’]xrf‘lgcv‘ﬂzv‘;’x?;:df1"(‘)’272éh:nzpi‘:ii?g%‘;ngﬁess Ipnesatlf C;Tuneegiz;;l;w rate || dicators the maximum and minimum instantaneous flow rate values during the period Stop L
= . %F.S. %F.S. . . . . . M
@ Lights when a warning occurs. (Peak hold function) between indicating to start logging and stop logging. g
o * Red...Lights when flow rate exceeds 110%F.S. : : - 3
(2] -
o Lights when an error occurs. Error display Indicators the error details. %
g *The lamp turns OFF if the flow rate is less than +3%F.S. Warning display Indicators the warning details B 4
3 (WARNING) ' 2
2 . . - . g
.Communlcatlon speC|f|cat|ons Indicators the total power ON time from the start of use. This time is not reset even if the
Item Details Power ON time display power turns OFF. -
Communication protocol 1O-Link (Also not reset when using the reset setting.)
Communication protocol version V1A The switch output operation function can be set.
- Switch output function This function can be used to monitor whether the flow rate is within the set range or monitor Not set
Transmission bit rate COM2 (38.4 kbps) whether it exceeds the set flow rate.
gompact Port Class A The flow rate standard can be selected. ﬁompﬂc‘
ow sensor i . : : o : low sensor
@) Process data length (input) 4 byte S:::su?;d é:sc:;dlgll_ci)n (ANR): Converted into volumetric flow rate at 20°C, 1 barometric o
Compact Process data length (output) 0 byte Flow rate standard setting | © o i 20° ; o ANR Compact
rowgensor g p Y (For gases other than air: 20°C, 1 barometric pressure, 0% RH) ﬂowé’ensor
(ai) Min. cycle time 5ms Standard condition (NOR): Converted into volumetric flow rate at 0°C, 1 barometric (@)
Compact Data storage 1 kbyte pressure, 0% RH Compact
flow sensor The measured gas can be switched. flow sensor
(iquic) SIO mode support None Gas switching (For models with a full-scale flow rate of 200 L/min or less. Gas type switching is not Air (iquic)
Water available for the O, type.) Water
Manifold - Manifold
Unit 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | The travel average when measuring can be set. Unit
Change travel average . . .
MSB LSB (Setting response time) The average can be set in seven steps from 50 msec. to 1500 msec. Chattering and mis- 50 msec
Data name g resp operation caused by sudden flow rate changes or noise are prevented.
Instantaneous flow rate Parameter Lock can be set, which disables changing the parameters of the unit. Data
Data range Refer to Table 1 . Storage Lock can be set, which prohibits uploading and downloading set values to the
Lock setting master Not set
Format Integer16 (Parameter Lock and Data Storage Lock and be set simultaneously)
Zero adjustment The zero point deviation is compensated. (Within £10% F.S.) Not set
Uploading set values to the master and downloading set values from the master are
Switch Output Data storage function possible. -
Dataname | Error |WARNING| - - - - 2 | 1 (Can be copied by the same model No.)
Data range True/False Vacant Reset function Returns the settings to the factory settings. (Cannot reset while Parameter Lock is enabled) -
Format Boolean Unit identification function | Models, serial numbers, etc., can be confirmed on the network. -
Data range (Table 1)
U -50to | -100to | -0.20to | -0.50to | -1.00to | -2.0to -5.0to | -10.0to | -20to -50to | -100to
Data range 02) 550 mL | 1100 mL | 2.20L 550L | 11.00L | 22.0L 55.0L | 110.0L | 220 L 550 L 1100 L
(/min) B -550to | -1100to | -2.20to | -5.50to | -11.00to | -22.0to | -55.0to | -110.0to | -220to | -550to | -1100 to
550 mL [ 1100 mL | 2.20 L 550L | 11.00L | 22.0L 55.0L | 110.0L 220 L 550 L 1100 L
* When setting the gas type to CO, the data range changes. Please refer to P. 293.
* Download the 10-Link setting file (IODD) from the CKD website (https://www.ckd.co.jp/en/).
Ending Ending
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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: Compact flow rate sensor FSM3 Series |

Design / Selection

( Working fluids )

ALDANGER

W Never use this product with flammable fluids.

AALWARNING

W 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 which are not applicable.

BmUse 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 to 1.6.2).

BWhen using compressed air, use clean air
that complies with ISO 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]

-O—D

Source  Air dryer Filter Regulator Qil mist fiter ~ Flow rate sensor
pressure (Micro-mist separator)  FSM Series

EMDepending 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.

316 CKD

B 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. If energized
in a vacuum state of -0.09 MPa or less, the sensor's heat
dissipation will suffer, leading to degradation of the sensor.

W 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.

M The sensor for oxygen gas is a custom model. To prevent
ignition accidents, treat the inside of the flow paths on
oxygen models in accordance with oil free specifications.
Do not allow oxygen to flow again when it has been used
on fluids other than oxygen to flow even once.

BWhen using liquefied gas such as carbon
dioxide, always vaporize it first. Failure may
result if liquefied gas enters the product.

< 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.

B Drip-proof environment
The degree of protection of this product 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.

C Flow rate unit >

ALCAUTION

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 the display when the mass flow
rate is converted to volumetric flow rate at 20°C 1
atmosphere (101 kPa) relative humidity 65%RH.
(Conditions for gas-types other than air are 20 °C, 1
barometric pressure (101 kPa), relative humidity 0%)

C Overflow >

ALCAUTION

B With each series, no problem will occur in the
sensor, even in an overflow double the measured
range. If dynamic pressure is applied near the
maximum working pressure (when a pressure
difference exceeding the max. working pressure
is applied between primary and secondary
sides), a problem could occur with the sensor.
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.

C Needle valve integrated >

ALCAUTION

M This valve cannot be used as a stop valve that
requires no leakage. Slight leakage is allowed
for in the product specifications.

B The needle valve does not change linearly along
with the rotation speed, so be sure to use it as fixed
restriction.

W Vibration could cause the needle to turn and the
flow rate to change.

FS M 3 Series

Product-Specific Cautions

C Use for suction confirmation, etc. >

ALCAUTION

EmMount an air filter upstream from suction in
compliance with the working status to prevent the
entry of foreign matter.

BUse the product under conditions where no
condensation occurs in the piping, taking into
consideration the dew point of the atmosphere and
the ambient temperature of the product.

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 Select the flow rate range based on the operating
vacuum pressure and suction nozzle.

B Response speed may be delayed by the piping
volume between the suction nozzle and this
product. In this case, take countermeasures to
reduce piping capacity.

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
2
=) ON | ————p==eees ON
o
=}
Q
o
=
3
D | e OFF OFF
=
S | Atmospheric High Flow rate 0 High flow
pressure side vacuum side | side rate side
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( Piping )
ALCAUTION

M Do not install a pressure reducing valve (regulator), solenoid
valve, etc. immediately before this product. Deflected
currents may occur and cause errors. Provide a straight pipe
with approx. 10 times the bore size when necessary.

M The resin body screw-in fittings of this product are compliant with
push-in fittings for pneumatic pressure. Do not use this product
for pneumatic pressure circuits with steel pipe connections. If
this product is used for steel pipe connection, the misalignment
of the IN side steel pipe bore and OUT side steel pipe bore will
cause excessive force to be applied to the body, as well as
external leakage, risking damage to the product.

B Connect a fitting even when using the metal body with
the out side opened. The port filter could come off.

W Do not rotate fittings while fluid pressure is still
applied to this product. The sealant parts could
seize or wear, leading to external leakage.

M The resin body elbow fitting or screw-in fitting (1/8, 1/4) can be
rotated about 10 times, but it cannot be rotated further or
constantly. Do not rotate it beyond the required number of times.
Rotating the sealant more than necessary may cause the sealant
to-bite or wear, and lead to external leakage.

M Establish 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.

C Mounting >
ALCAUTION

M The LCD display flow rate meter uses a liquid crystal display.
This may be difficult to read depending on the angle.

MWDo 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.

M Although the mounting is "unrestricted in vertical/horizontal
direction”, the flow rate may vary depending on difference in
the mounting orientation or piping conditions.

mIf you mount the elbow fitting in a downward
position, it may interfere with the DIN rail mounting.

318 CKD

M The bracket mounting position may interfere with the elbow fitting.

M The inside of the upper resin case of this product contains
wiring parts, including the electronic circuit board. If stress
is applied to the resin case during installation, fitting
installation, and piping, stress will be transmitted internally
as well, and internal parts may be damaged. Establish
from the design stage, mounting methods that do not
apply stress to the resin case area or fitting mounting
methods before use.

( Wiring )

ALWARNING

M Install the 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. The display or output
could fluctuate.

W The output impedance of the analog output section
is approx. 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. (The analog/current output type is excluded.)

| Example of calculation |
(FSM3—voltage output impedance: Ro = 1kQ
Load internal impedance: Rx = 1 MQ

Ro
Ro + Rx

Output value = (1 - ) x 100%

1kQ o Output value error
ETLYEITRY )x 100% =

= approx. 0.1%

M 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 could be
exceeded. This could damage the product or impair accuracy.

B The power supply for the metal body (stainless steel 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.

B Check that stress (7 N and over) is not directly
applied to lead wire leadouts or connectors.

ALCAUTION

M Pay 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.

Flow rate sensor  Ditefurrewersefoyprevenin -~ Control panel
\

i
N _>0lher components _ _ __ - «-=> Test SWor

Current from Disconnection short-circuit

duI D 7d}
dil

8Yy0

S]UeU0dI0d

W Take the following measures to prevent damage
caused by reverse current:

(DAvoid 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.

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 emergency stop
Surge absorber Surge absorber
(retrofitted) (built-in)

H v\,
g - Solenoid 7
2 ' ; x

°h

* Lpc
Surge current PLC output

Flow rate sensor

B

FS M 3 Series

Product-Specific Cautions

Take the measures below to prevent damage from
sneak surge current.

(DSeparate 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 absorption element 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.

_.
—
—

1}
I
»l
Ll
sjuauodwod
nduy
»l
Ll
sjuauoduwod
Induy
Ml
L4
sjuauodwiod
ndy|
»l
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.
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ALWARNING

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 lead
wire 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.

W Output accuracy is affected by self-heating due to
energization as well as temperature characteristics.
Provide a standby time (5 minutes or more) after
turning the power ON for use.

B Immediately after power is turned ON, flow rate
detection switch operation is not performed for
approx. 5 seconds to complete self-diagnosis.
Provide a control circuit/program that ignores
signals for at least two seconds after power is
turned ON.

ALCAUTION

B The flow path is not completely free of dust
generation, so if dust generation is a problem, a
final clean filter should be used in conjunction.

M If the actual flow rate is fluctuating, the measured
flow rate value also fluctuates. Increase the
FSM3 display cycle or response time, or average
the analog output on the device. In particular,
note that it can easily occur if a control valve
such as a solenoid valve is opened and closed
at a high frequency in a short time or near a

pump.

B Measuring the pulsating flow rate may cause
errors in the measured flow rate. Restrict the
flow rate with the fixed orifice and needle valve,
etc., and use in a laminar flow state (normal flow
without irregular fluctuations).

B The flow rate measured with the gas switching
function is a reference value calculated inside
the product based on the converted value.
Accuracy other than in air mode is a guideline.

B This product uses a micro-sensor chip, and must be
installed where it will not be subject to dropping,
impact or vibration. Treat the product as a precision
components during installation and transportation.

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

B Analog output continues even if the flow rate range
is exceeded. With the LCD display, "Hi" or "Lo" will
be displayed. With the bar display, the bar display
will blink. Note that this is outside the guaranteed
precision.

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.

B Since the sensor chip will change its detection flow
rate due to deterioration after prolonged use, periodic
inspections should be performed.

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 |

320 CKD
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Compact flow rate sensor

Rapiflow®

7 Gan be used in environments where it is exposed to dust or water

tAe (environment-resistant
Series specifications)

" ATEX Directive compliant (Option)

Has the degree of protection of IP65 or equivalent.
This valve can be used safely even if water is
applied to the environment where dust is present,
during maintenance and cleaning.

High performance

S
MEMS

MEMS stands for Micro Electro Mechanical Systems and refers to ultra-compact devices based
on microfabrication technology used in the manufacture of semiconductor integrated circuits.

" Clean-room specifications (Option)

Anti-dust generation packaging (P70) and oil-
prohibited specifications (P80) available

Usage according to the grade of the device is possible.
*Refer to catalog No.CB-033SA for details.

" Outgassing supported

Because the flow path is not resin, it is ideal for
processes where outgassing is a problem.

CKD

Refer to "ATEX compatible" on P. 352 for
specifications.

ol %" /ﬂg Button
With the LCD display, button operation is possible

by opening the cover.
*The protective structure will not be used when the cover is opened.

" High precision/high-speed response

Repeatability: Within £1%F.S.
Indicator accuracy: Within £3% F.S.
Response time: 50 msec

" Bi-directional fluid measurement

Contributes to reducing tact time.
The flow direction can be measured as desired.

Vad

Bi-direction

y <

Forward direction

A

Reverse direction

Diversity

W Five-types of gases can be measured with just one unit

Gas switching function

With the device's operation buttons  pedicated model

(LCD display) (Model with full scale flow rate of 200 L/min or below:)

Air, nitrogen, argon, carbon dioxide, gas
mixture (Mixing ratio Ar: CO2 (8:2)) can be

supported with the single flow rate sensor.

Gases can be switched with operation buttons
*Contact CKD Sales if you have a request for the mixing ratio.

Solution examples

N Ov0en |

Qil-prohibited specifications for oxygen
Model is also being prepared

Mixed gases

(argon + carbon dioxide)

Painting air flow rate control

Arc welding

Cooling cooked rice

Change the air pressure and
controls flow rate used during
coating with the electro pneumatic
regulator.

Series Variation

Manages argon, gas mixtures
(argon + carbon dioxide), and
other shielding gases.

After cooking, rice is cooled
over a short period using safe
compressed air that has been
filtrated with a bacteria-removing
filter to prevent bacteria growth.

0.5 1 2 5 10 20 50 100 200 202 E@
G > 6 6 6 6 6 | | |
@ Air 0—0
Nitrogen )
Carbon dioxide “3—0—0—0—0—0 ) I'.DIZ?C;gzplay
&gdg 00— e
Ca?bon dioxide o—0 P3%

FSM3 Series @ Oxygen

NPT1/2

-GGG 00— 00— 00—

v

pg .

Compatible with clean-room specifications P70 and P80 Series.

*Refer to catalog No.CB-033SA for details.

* Applicable fluids are air and nitrogen only.

CKD
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Compact flow rate sensor (RAPIFLOW) Environment-resistant specifications F S M 3 Series

FS M 3 Series Model No. Notation Method environment-resistant specifications (LCD display)
LCD display
@Stainless steel body (flow rate range: 500 mL/min to 1000 L/min)

C€ er

Refer to the CKD website for detailed compatible model Nos.

Model No. Notation Method

| I
2 - L @°°® 1 oo N ooo ©output specifications QOVunit Specifications é—”
b . Description Code Description S
) ode =
‘@ Analog Output Switch Output  [Setting copy function 1 Sl units only 3
) L ) . @
H Model No. oFlow rate range eBody materiall Piping direction: 6 Unit o Lead wire 9 Included A 1 point (NPN) Yes 2 With unit switching function (only for overseas) 2
T (Full scale flow rate) applicable fluids | Straight Specifications documents B w It1 pointst \ 2 point (NPN) _ Note: "2" unit switching function model cannot be e
. . . . . oltage outpu - )
LCD display 9 Flow direction o Port size e Outp}{t _ Valye e Mounting mOptlon (ATEX c 1.5y 1-point output (PNP) Yes sold in Japan.
specifications option: Attachment Compliant) D 2-point output (PNP) —
None E 1 point (NPN) Yes
F ! points 2 point (NPN) —
G Current output 1-point output (PNP) v
. f 4-20mA -point outpu es
Compact Flow rate range (full le flow rate)* Flow direction Compact
flow sensor o ow rate range (full scale flow rate) e ow directio H 2-point output (PNP) — flow sensor
(gas) Code Description Code Description Code Description (gas)
?ompact 005 |500 mL/min 500 |50 L/min U Uni-direction fCompact
| |
(oi\:\)/sensor 010 (1000 mL/min 101  |100 L/min B Bi-direction (o“g e
;7 020 |2 Umin 201|200 Umin ﬂLead wire e Mounting Attachment ;7
ompact — — ompact
flow sensor 050 5 L/min 501 500 L/min *2 Code Description Code Description flow sensor
(lquig A d 1 Blank |None luic)
et 100 (10 L/min 102 {1000 L/min *2 5 conductor 1 m a r—
Manifold 200 (20 L/min B 5 conductor 3 m Manifold
Unit — o J Bracket 2 Unit
— *1: Refer to the compatibility table below for combinations of the flow rate range
and port size.. ) Note: Optional parts are provided with the product.
*2: For 500 L/min and 1000 L/min, "5" Oxygen cannot be selected for @
Applicable fluids.
eBody material/applicable fluids OPort size
yo—— yo— P ©O\ncluded documents @option (ATEX Compliant)
Code it inti
Body material | Applicable fluid Rc1/8 AA e 2 zse e e 2z
" SuUS Air (Gas can be Re thread Rc1/4 BA Blank [None Blank |[None
(Environment- |changed) Ro1/ A R Inspection certificate EX |ATEX Compliant
N T c
5 ;es;iitfaig;tions) Oxyggn (9I|-pl’(3hlblted S Company certification + Traceability certification Note: Refer to "ATEX compatible" on Page 352 for
P specfications)™ G1/8 AF specifications. ATEX-compliant products are
*1: “5” oxygen cannot be selected with the G thread G1/4 BF available only in Europe.
© flow rate ranges “501” 500 L/min and 1ISO16030
“102” 1000 L/min. G1/2 CF
NPT1/8 AC
NPT thread NPT1/4 BC
NPT1/2 cc Clean-room specifications |(Catalog No.CC-1537A)
Note: Refer to the compatibility table below for
combinations of the flow rate range and port size. FSM3 - s o ¢ m
Compatibility table of flow rate range and port size
- e e o o mm
4 Port size FSM3 P80
| BA | cA | AF | BF | CF_| AC | BC |
Rc1/4 Rc1/2 G1/8 G1/4 G1/2 NPT1/ NPT1/4 NPT1/2
[ J . .
° Model No. Notation for Options
Q
= @Bracket Discrete
N .
1
e [ J
5 ° FSM3 -J
3
o
L.
Ending ) ) Ld Ending
[ [ [ ]

2  CKD CKD =



FSM3 Series FSM3 Series

Environment-resistant specifications (LCD display) Environment-resistant specifications (LCD display)
ol . *1. 1 it o 1 0,
SpeC|f|cat|ons 1: The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) 65% RH).
(For gases other than air: 20°C, 1 barometric pressure (101 kPa), relative humidity 0% RH)
*2: The displays of various flow rates are as shown below.

[ 1]Flow rate range (full scale flow rate) code [Lo] Display [O] Display Measured flow rate range [Hi] Display
—_—

10800

020 050 100 200 500 101 o | | 7 | | |
— - Uni-direction I t T t t t
Flow o u Uni-direction 10 401 3 100%  110%
direction B Bi-direction
Measured flow U 15t0500 | 30t01000 | 0.06t0 | 0.15to 0.30to 0.6 t0 20.0|1.5 t0 50.0(3.0 to 100.0| 6 to 200 1510500 L 30 to 1000 [Lo] Display Measured flow rate range [O] Display Measured flow rate range [Hi] Display
I rae range mL mL 2.00L 5.00 L 10.00 L L L L L L Bidirectional —/ | | D | | T [
- - ECAE K K - i-directiona -
2 (QUmin) 124 5 igotfsgg’ 13%0&?0033’ 2.0010-0.06,5.0010-0.15,|-100010 030, _0%0'3 ool 55°$ oo [00010:30-200 10 6, 5001015, | 000100 0% -100% 3 104 5 100%  110% g
o *1 L L 0.06t02.00L{0.15t05.00L|0.30t0 10.00 L 20 OIL '5(’) OIL 3.010100.0L|{6 to 200 L| 15t0500L | 30to1000L =
Qo . m m — — : *3: The accumulated flow is a calculated (reference) value. When using the integrated save function, take care to prevent the number of saves %
© Indicator type 4 digit + 4 digit 2 color LCD from exceeding the access count limit of the storage device (1 million times). (Changes to the settings are counted in number of accesses.) 3
‘_% Flow rate U -49 to -9to | -0.19to | -0.49to | -0.99to | -1.9to | -49to | -9.9t0o | -19to |-49t0549| -99to Usage time o §
w display range (2} 549 mL | 1099 mL | 219L | 549L | 10.99L | 219L | 549L | 1099L | 219L L 1099 L Number of saves = 5 min <1 million times <)
(O/min) -549to | -1099to | -2.19to | -5.49to | -10.99t0 | -21.9to | -54.9t0 | -109.9t0 | -219to | -549to | -1099 to )
*0 B 549 mL | 1099mL | 219L | 549L | 1099L | 219L | 549L | 1009L | 219L 5491 | 1099 L When instantaneous flow rate is below 1% it is not counted as integrating flow.
Indicator *4: Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust or
. 0 to £9999999 mL 0.00 to £99999.99 L 0.0 to £999999.9 L 0 to £9999999 L
Ir?tegratlgn range oil mist. When using compressed air, use clean air that complies with 1ISO8573-1 2010 Class 1.1.1 to 1.6.2. Compressed air from the
display (*3) outF;JllJJItS?ate 5mL 10mL | 0.02L | 0.05L 01L 0.2L 05L 1L 2L 5L 0L compressor contains drainage-water, oil oxide, foreign substances, etc. To maintain the function of this product, a filter, air dryer (min.
- 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), nitrogen gas pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m?) for operation. (Refer to P. 347 for details on recommended Conpae
flow sensor Applicable Argon, carbon dioxide (*5), and gas mixture (argon + carbon dioxide) - circuit.) The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when it has been |
(gas) flud  *4 Oxygen (oil-prohibited specifications will automatically become available if oxygen _ used on fluids other than oxygen to flow even once. (g2
]ffm’:gm Workin specifications are selected.) *5: With the gas type switching function, the full scale flow rate after switching to carbon dioxide is half the flow rate range. Output type can mé’:%m
i) Con ditigns Ten:gﬁ;iture 0 to 50°C (no condensation) also be selected for analog output. i)
Measured flow rate range (o/min)
Compact Pressure Compact
range 009 10 1.00 MPa 00910 0.75 WP o5 [ 500 | o1 | 201 (A
(i) Proof 15 WP cort Unidirection| 15 to 250 mL | 30 10 500 mL [ 0.06 0 1.00L [ 0.30105.00L [ 0.6t0 10.0L[ 1510250 L[3.01050.0L] 6tot00L ¥
Water pressure arbon ~ [-250t0-15mL | -500t0-30 mL | 1.0010 0.06 L | -5.00t0 0.30 L | -10.0t0-0.6 L | -25.0t0-1.5L | -50.0t0-3.0 L | -100 to -6 L Water
Manifold  "Operating ambient dioxide Bi-direction Manifold
Unit temperature / humidity 0to 50 °C, 90% RH or less 15t0250 mL | 30 to 500 mL | 0.06t0 1.00L | 0.30t05.00L | 0.6t0 10.0L|1.5t025.0L|3.0t0 50.0L | 6to 100 L Unit
Storage temperature -10 to 60°C Analog Output
Accuracy Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the m Output B
*7 "measurement flow rate range.") Voltage Voltage
Repeatability - . Carbon Uni-direction 1to3V 41t0 12 mA 1to5V 4 to 20 mA
Within £1%F.S. I h o
Accuracy 6 *g ithin £1%F.S. (Secondary side released to atmosphere) dioxide Bi-direcion] 2to 4V 810 16 MA 105V 410 20 mA
(Fluid: in dry air) C;:;ﬁ;?it;?zs Within +0.2% F.S./°C (15 to 35°C, base temperature 25°C) *6: Compressed air is used for adjusting and inspecting this product. Accuracy for gas-types other than air is a guideline.
Within £5% F.S *7: Accuracy is based on CKD’s standard flow rate meter and does not indicate absolute accuracy. Repeatability, temperature characteristics, and pressure
Pressure Within +5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to (-0.09 to 0.7 MPa, base characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and working conditions.
characteristics atmosphere) temperature 0.35 MPa) *8: Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)
Response time *9 50 msec. or less (setting response time OFF) *9: The actual response time changes depending on the piping conditions. As a guideline, the response time can be set within the range of 50
. A, B E F NPN open collector output (50 mA or less, voltage drop 2.4 V or less) msec. to 1.5 sec.
Switch Output CDGH PNP open collector output (50 mA or less, voltage drop 2.4 V or less) *10: The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error
A’ B, C’ 5 1105V vort out tina Toad q 50 kO increase. Check error with the impedance of the connecting load before using.
Analog Ou*t;1)l(1)t e — 0 5V voltage output (connecting load impedance or more) *11: The power supply voltage specifications differ for the voltage output type and current output type.
E.FGH 4-20 mA current output (connecting load impedance 0 to 300 Q) *12: Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load connection status.
Power supply A,B,C,D 1210 24 VDC (10.8 to 26.4 V) ripple rate 1% or less *13: The gas type switching function enables switching to argon, carbon dioxide and a gas mixture of argon 80% + carbon dioxide 20%. Full
voltage  *11 E,F,G,H 24 VDC (21.6 to 26.4 V) ripple rate 1% or less scale flow rate and analog output after changing gas is as follows.
Current consumption  *12 45 mA or less (Note that the gas change function cannot be set with the oxygen, 500 L/min, and 1000 L/min models.)
Lead wire 23.7 AWG26 or equivalent x5-conductor, insulator outer diameter 1.0 For carbon dioxide, refer to -3. - - : pam—
easured flow rate range (o/min
Functions *13 (DGas switching, @Setting copy function, (®Flow rate integration, @Peak hold, etc. g
Degree of protection ~ *14 IP65Equivalent *Air Uni-direction| 15 to 500 mL | 30 to 1000 mL | 0.06 t0 2.00L | 0.30t0 10.00L [ 0.6 t0 20.0L | 1.5t050.0 L | 3.0t0 100.0L | 6 to 200 L
; i i i ; ; - Nitrogen
Protection circuit «q5 | Power reverse connection protection, switch ocl'thEu'tt :)i\éfericte c::I:Jnnectlon protection, switch output load short- . Argo,‘i‘ Bi. |B00to-15mL |-1000t0-30mL | -2.00t0-0.06L | -10.00t0-030L | -20.0t0-06L |-50.0to-1.5L |-100.0t0-3.0L | -200 to -6 L
ircui i . o+ I
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8 o™ | direction | 15 16 500 mL | 3010 1000 mL | 0.06t02.00L | 0.301010.00L [ 0.610.20.0 L [ 1.5t050.0L | 30t0100.0L | 60200 L
MQUTT_Q 6 Unrestricted in vertical/horizontal direction The “setting copy function” can be selected under “@Output Specifications”. Note that the “External input” function is not available on
Mounting g;‘:gﬁ ;I)(i)p?ing models on which the “Copy function setting” is enabled.
section 7 Not required *14: Be sure to read the precautions in "Working environment" on P. 347 and "ATEX compatible" on P. 352.
Weight Refer to P. 303. *15: The protection circuitry in this product is only effective against certain misconnections and short-circuits in the load and does not protect against all misconnections.

*16: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to
the effect of convection, and the zero point may be shifted.

*17: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter. With the 500 L/ Ending
min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may be negatively affected.

328 CKD CKD 329
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F S M 3 Series

Environment-resistant specifications (LCD display)

Internal Structure Diagram / Material

@ LCD display FSM3-L

| -
o
[2]
c
e b
2 L 74 "
©
: — N
: dé/z/i\>b\>b
o
T
Compact Part name
flow sensor ; . -
(gas) 1 Sensor cover SUS316 or equivalent : Stainless steel 7 O-ring FKM Fluoro rubber
Compact 2 Gasket FKM Fluoro rubber 8 Spacer SUS304 Stainless steel
flow sensor 3 Sensor board — Aluminum 9 Filter SUS304 Stainless steel
L 4 Sensor body SUS316L Stainless steel 10 | Sensor chip — Semiconductor silicon
]ff:m:ﬁ;or 5 | O-ring holder SUS304 Stainless steel 11 | Filter SUS304 Stainless steel
(liquid) 6 C-snap ring SUS304 Stainless steel
Water
Manifold
Unit
Product weight
[Unit: g]
Port size
AA Rc1/8 Straight 750
BA Rc1/4 Straight 690
CA Rc1/2 Straight 590
AF G1/8 Straight 750
BF G1/4 Straight 690
CF G1/2 Straight 590
AC NPT 1/8 Straight 750
BC NPT 1/4 Straight 690
CcC NPT 1/2 Straight 590
Ending
o CKD

Dimensions

FS M 3 Series

Environment-resistant specifications (LCD display) Dimensions diagram

4520 L
.10
Soldering finish - N
== J\w 3
5xAWG26
I
I
c i g
— R
T
= - §
©Q w
o o]
30 95.4
‘ Compact
—9- [Lead wire length] flow sensor
= ‘ ® : : : (69
Y ” Lead wire code|L dimensions o—
ﬁ A 1000+20 flow sensor
(air)
2xM3 depth 3 30 B 3000£20 S
Compact
flow sensor
(liquid)
Water
Manifold
Unit
Optional dimensions
@FSM3-J
Bracket 2
95.4
(65)
o & )
X
8 s &
\. J
R
c )
~
8
gl & ‘
| |
65
30
Ux6_ | |t=1
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Model No. Notation Method

Compact flow rate sensor (RAPIFLOW) Environment-resistant specifications

FSM3 series

Bar display
@Stainless steel body (flow rate range: 500 mL/min to 1000 L/min)

C€ er

Refer to the CKD website for detailed compatible model Nos.

|
o}
(2]
(2]
o)
g | | | | | | |
E Model No. @rlow rate range QBody mateial | Piping direction: | Unitspecifcations: © Lead wire | @ Included
T (Full scale flow rate) applicable fluids | Straight Sl units only documents
Bar display © Flow direction @ Portsize @ Output Valve @ Mounting @ Option (ATEX
specifications  option: Attachment ~ Compliant)
None
Conpat OFIow rate range (full scale flow rate)* eFlow direction
?0"’)59"50’ Code Description Code Description Code Description
gas -
Comoad 005 (500 mL/min 500 (50 L/min U Uni-direction
ompact
Towversor 010 |1000 mU/min 101|100 L/min B |Bi-direction
fan 020 (2 L/min 201 {200 L/min
Compact : -
flow sensor 050 |5L/min 501 |500 L/min *2
(iquic) 100 |10 L/min 102 |1000 L/min *2
Water 200 |20 L/min
Manifold — o )
Unit *1: Refer to the compatibility table below for combinations of the flow rate range and port size.
E— *2: For 500 L/min and 1000 L/min, "5" Oxygen cannot be selected for @Applicable fluids.
0 Body material/applicable fluids 0 Port size
Description Description Code
Code
Body material Applicable fluid Rc1/8 AA
4 sSus Air Rc thread Rc1/4 BA
(Environment- ;
5 resis_tgnt ) Oxygen (Qil-prohibited Ret/2 CA
specifications)  [specifications) *1 G1/8 AF
*1: For @Flow rate range "501" 500 L/min and "102" G thread G1/4 BF
1000 L/min, “5" oxygen cannot be selected. 1SO16030
G1/2 CF
NPT1/8 AC
NPT thread NPT1/4 BC
NPT1/2 CcC

Note: Refer to the compatibility table below for
combinations of the flow rate range and port size.

Compatibility table of flow rate range and port size

Ending

332

o
o
c
o
o
-t
o
3
o
i

4 Port size

| BA | CcA | AF | BF | CF | AC | BC |
NPT

FS M 3 Series

Model No. Notation Method environment-resistant specifications (bar display)

eOutput specifications

Code Description
J Analog voltage output x 1 point
K Analog current output x 1 point

Note: When using in combination with a separated display
(FSM2-D), select "J".

0 Mounting Attachment
Code Description
Blank |[None

J Bracket 2

Note: Optional parts will come with the product.

Ooption (ATEX Compliant)
Code Description
Blank |[None

EX ATEX Compliant

Note: Refer to "ATEX compatible" on Page 352 for specifications.
ATEX-compliant products are available only in Europe.

Clean-room specifications |(Catalog No.CC-1537A)

FsM3------(P70)
FsM3------(P80)

Model No. Notation for Options

@Bracket Discrete

FSM3 -J

GLead wire
Code Description
C 4 conductor 1 m

D

4 conductor 3 m

ancluded documents

Code Description
Blank |[None
R Inspection certificate
S Company certification + Traceability certification

CKD
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F S M 3 Series

Environment-resistant specifications (bar display)
Specifications

FSMS=B] 1 I 2 1 3 11 4 100 5 31 6 INSL )

[ 1] Flow rate range (full scale flow rate) code

100 200 500

Flow ) U Uni-direction
direction B Bi-direction
Measured 1510500 mL |30t0 1000 mL| 0.06t02.00L | 0.15t05.00L {0.30t0 10.00L| 0.6t0200L | 15t050.0L |3.0t0100.0L | 6t0200L | 15t0500L | 30to1000L
T flow rate
2 range (2] B -500t0-15, |-1000t0-30,30| -2.0010-0.06, | -5.00t0-0.15, | -10.00t0-0.30, | -20.0t0-0.6, | -50.0t0-1.5, | -100.0t0-3.0, | -200 to -6, | -500 to -15, | -1000 to-30,
S (Ymin) 15t0500mL | to1000mL | 0.06t0200L | 0.15t05.00L | 0.301010.00L | 0.6t020.0L | 1.5t050.0L | 3.0t0100.0L | 6to 200 L | 15t0500L | 30to1000L
(2] *1
(]
© Indicator type LED bar display
t_% Applicable 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), nitrogen gas
w fluid Oxygen (oil-prohibited specifications will automatically become available if oxygen B
*2 specifications are selected.)
Working Terr;zﬁraeture 0 to 50°C (no condensation)
Conditions 3 9
ressure -0.09 to 1.00 MPa -0.09 to 0.75 MPa
range
Proof
Compact 1.5 MPa
flow sensor - - pressure
(gs) Operating ambient 0'to 50°C, 90% RH or less
Compact temperature / humidity ’
{Iqm)/sensor Storage temperature -10 to 60°C
ai
— Accuracy Within £3%F.S. (Secondary side released to atmosphere) (The scope of warranty is in accordance with the
?"mpad *3 "measurement flow rate range.")
low sensor R tabilty
(i) epeatapil / Within £1%F.S. (Secondary side released to atmosphere)
i Accuracy Temperature
Manifold peralu Within £0.2% F.S./°C (15 to 35°C, base temperature 25°C)
Unit characteristics
Pressure Within £5%F.S. (-0.09 to 0.7 MPa, where secondary side is released to Within £5%F.S. (-0.09 to 0.7
characteristics atmosphere) MPa, 0.35 MPa reference)
Response time *5 50 msec. or less
Analog J 1 to 5 V voltage output (connecting load impedance 50 kQ or more)
Output
P 6 o K 4-20 mA current output (connecting load impedance 0 to 300 Q)
Power supply J 12 to 24 VDC (10.8 to 26.4 V) ripple rate 1% or less
voltage  *7 K 24 VDC (21.6 to 26.4 V) ripple rate 1% or less
Current consumption *8 45 mAor less
Lead wire 3.7 AWG26 or equivalent x 4-conductor, insulator outer diameter 1.0
Degree of protection *9 IP65Equivalent
Protection circuit *10 Power reverse connection protection
EMC Directive EN55011, EN61000-6-2, EN61000-4-2/3/4/6/8
Mgunt|qg N Unrestricted in vertical/horizontal direction
. orientation *11
Mounting Straight piping
section *12 Not required
Weight Refer to P. 303.
Ending
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*1:

*2:

*3:

*4:
*5:
*6:

*7:
*8:

*9:

FS M 3 Series

Environmental specifications (bar display)

The value converted to volumetric flow rate at standard condition (20°C 1 barometric pressure (101 kPa) 65% RH)
(Conditions for gas-types other than air are 20 °C, 1 barometric pressure (101 kPa), relative humidity 0%)
Use dry gas which does not contain corrosive elements such as chlorine, sulphur or acids, and which is clean and does not contain dust
or oil mist. When using compressed air, use clean air that complies 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, a filter, air dryer (min.
pressure dew point 10°C or less), and oil mist filter (max. oil content 0.1 mg/m?3) for operation. (Refer to P. 347 for details on recommended
circuit.) The sensor for oxygen gas is a custom model. To prevent ignition accidents, do not allow oxygen to flow again when it has been
used on fluids other than oxygen to flow even once.
Accuracy is based on a CKD standard flow rate meter. It does not indicate absolute accuracy. Repeatability, temperature characteristics,
and pressure characteristics are not included for an accuracy of + 3%F.S. Consider separately according to the working environment and
working conditions.
Repeatability is calculated during a short period of time. Change over time is not included. (Refer to the product specifications for details.)
The actual response time changes depending on the piping conditions.
The output impedance of the analog output section is approx. 1 kQ. If the impedance of the connecting load is small, output and error
increase. Check error with the impedance of the connecting load before using.
The power supply voltage specifications differ for the voltage output type and current output type.
Current for when 24 VDC is connected, and no load is applied. Please note that the current consumption changes depending on the load
connection status.
Be sure to read the precautions in "Working environment" on Page 347 and "ATEX compatible" on P. 352.

*10: This product's protection circuit is effective only for specific misconnections and load short-circuits. It does not provide protection for all

misconnections.

*11: This product measures changes in heat distribution that are caused by flow. If installed vertically, the heat distribution may change due to

the effect of convection, and the zero point may be shifted.

*12: Piping conditions may affect accuracy. For more accurate measurements, use a straight pipe with a ten-times greater internal diameter. With

the 500 L/min and 1,000 L/min models, use piping with an internal diameter of 9 mm or more. If it is less than 9 mm, accuracy may be
negatively affected.

J1osuas ajel Mo|4 I
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FSM3 Series FSM3 Series

Environment-resistant specifications (bar display) Environment-resistant specifications (bar display) Dimensions diagram
Internal Structure Diagram / Material Dimensions
@Bar display FSM3-B 45420 L
)
Soldering finish P \
o= — ) 7 oy
9 @
5xAWG26
| —_ I
3 ul
2 o R 2
s
© .
g P — - 3
Q o/ o/ J L\o\o\@\o m 8
T =}
30 95.4
Compact Part No. Part name aterial Part No. Part name aterial ; . Compact
flow sensor - - - -9 [Lead wire length] flow sensor
(gas) 1 Sensor cover SUS316 or equivalent : Stainless steel 7 O-ring FKM Fluoro rubber — ! . (gas)
. — - .

Compact 2 Gasket FKM Fluoro rubber 8 Spacer SUS304 Stainless steel /YA Le(a:(d)dv:re L dimensions Compact
flow sensor 3 | Sensor board — Aluminum 9 | Filter SUS304 Stainless steel flow sensor
_ @ T4 [Sensor body SUS316L Stainless steel 10| Sensor chip — Semiconductor silicon 203 depth 3 2 c 100020 o
Compact 5 | O-ring holder SUS304 Stainless steel 11 | Filter SUS304 Stainless steel D 3000+20 Compact
flow sensor - - flow sensor

(liquid) 6 C-snap ring SUS304 Stainless steel (liquic)
Water Water
Manifold Manifold
Unit Unit
Optional dimensions
Product weight @FSM3-J
) Bracket 2
[Unit: g]
g 4
Port size o
(65)
AA Rc1/8 Straight 740 -- -
{ : : )
BA Rc1/4 Straight 680 —~
g s &
CA Rc1/2 Straight 580 . )
“ch- —ch-
AF G1/8 Straight 740 - : : J
BF G1/4 Straight 680
_ —
CF G1/2 Straight 580 —
AC NPT 1/8 Straight 740 ;
©
BC NPT 1/4 Straight 680 —
ol £
N
CcC NPT 1/2 Straight 580 > T I g
65
30 5
uxe | i t=1
1]
et ) j
8xR1.75 . N [
@ @ o|o| o | __
| | O |0
,Q, {P— P —
Endin =N _ Endin
; & & 1 ;
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FSM3 Series FSM3 Series

Environment-resistant specifications Environment-resistant specifications Example of internal circuit and load connection

Example of internal circuit and load connection

@FSM3-LJOOOB/F/C] (LCD display type NPN output)

[When using CH2 as SW output]

Example of internal circuit and load connection

O@FsSM3-LLILHOIDAELC]
(LCD display, NPN output, with setting copy function)

OFsSM3-LLIICIO0c/G]

[CH2 is used as external input] (LCD display, PNP output, with setting copy function)

| e e b
. . T T— I — 1 (Brown) Power supply +
| | : | - —
! ! | | i
[ @ | ! ! ! (Black) CH1
e | I ! | : I W output 1 [
2 5 i L 1 v 3 3 T(White) CH2 EE + g
) B | (White) CH2 - !|o ! (White) CH2 T NS I (White) CH2 - |5 (GEopy terminal el e 2
2] (&) ( ) — ! ! f 1 1 . 1 o/ [}
° e KI\SW output 2 ! £ Q\EXternal input g ®Copy terminal e ; S
e < 1S v e & 1E | :
1 * 1 "
u_%_ ' {>*’R\”*V d'f\(Gray) Analog output ! {>—\/TN‘ @(Gray)Analog output |_ i R d"\(Gray) Analog output i R* (Gray) Analog output §
! &/ 1 T N =
: : ] | e = - = T e [
! (&(Blue) Power supply () : @( ue) Power supply () ! B3UPPY () ! PPy )
P ¥ e H e g e h
_____________________ *Analog output voltage output R: approx. 1 kQ *Analog output voltage output R: approx. 1 kQ *Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q Current output R: approx. 100 Q Current output R: approx. 100 Q
Terminal No.|Lead wire color Name
Compact . . Compact
flowsensor @ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V) Terminal No.|Lead wire color Name flowsensar
(gas) @ Black CH1 (switch output 1:max 50 mA (gas)
- ( - P ) - @ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V)
Compact ® White CH2 (switch output 2: max. 50 mA or external input) - Compact
flow sensor @ Black CH1 (switch output 1:max 50 mA) flow sensor
(air) @ G Analog Output Voltage output: 1 to 5V load impedance 50 kQ or more ® Whit CHZ : il (ai)
—— ra ite copy termina —
Compact y Current output: 4-20 mA load impedance 300 Q or less (copy ) Compact
flow sensor Analog Output Voltage output: 1 to 5V load impedance 50 kQ or more flow sensor
(liquid) ® Blue Power supply - (GND) ©) Gray ) (liquid)
— Current output: 4-20 mA load impedance 300 Q or less —
Water Water
Manifold ® Blue Power supply - (GND) Manifold
Unit Unit
O@FSM3-LL]ICIOICID/H/AIC] (LCD display type PNP output)
When using CH2 as SW output CH2 is used as external input . . . .
[ using utpu] [CH2is u x npu] @FSM3-L I JJCICIA/C/E/GI]] (LCD display, with setting copy function)
:'“_“ “““““““““ BBrown) Power supply + ' . j{ Brown) Power supply + [When using the setting copy function]
1 1
1 1
| | ' J ' |_ (Brown) (Brown)
! |(Black) CH1 | £ rl'éBVI\z/iCk) CH11 Power supply + () (D Power supply +
W output 1 1 output
| - bt @ —— V= i \ZIJ ) . L (Black) [ Set value copy
L3 y’ 1(White) CH2 + 1|3 | (White) CH2 Load CH1 (SW output 1) (O (@ CH1 (SW output 1)
HoE f'~$W output 2 Load [— 5 | 3 xternal input T
|2 N—p ©, S = ; - . (White) _
' | ! | g ' CH2 (copy terminal) (D L (D CH2 (copy terminal)
| = 1(Gray)Analog [ Load : :
! R* output ' R* (Gray) Analog output Analog output (O (D Analog Output
I 1
I 1 (Blue) Power | | oad ! 1 (Blue) F")Wer-Load (Blue) (Blue)
! Lsupply (-) i ' supply (-) i Power supply - O (D Power supply -
1 () \5/
[ — el e P ¥
_____________________ *Analog output voltage output R: approx. 1 kQ
Current output R: approx. 100 Q FSM3 (master side) FSM3 (device unit side)
Terminal | Lead wire Name Power Supply
No. color
@ Brown Power supply (+) (voltage output: 12 to 24 V, current output: 24 V) —' I—
+ -
®@ Black CH1 (switch output 1:max 50 mA)
- - - - Connect CH1 (SW output 1) on the master side to CH2 (copy terminal) on the device unit side and power ON the sensor to use the setting
® White CH2 (switch output 2: max. 50 mA or external input) copy function (F93). Note that this connection can only be used when using the setting copy function. As in the above load connection
Analog Output Voltage output: 1 to 5 V load impedance 50 kQ or example, if copying is performeq with the load connected to CH1 or the switch is operatec_j with CH1 and CH2 connectgd, the device may
more operate unexpectedly or the device and NS-QFS may breakdown. Never use the product while connected to the copy terminal.
® Gra
y Current output: 4-20 mA load impedance 300 Q or
less
® Blue Power supply - (GND)
Ending Ending
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F S M 3 Series

Environment-resistant specifications

Example of internal circuit and load connection
@FSM3-BJ I W/K/IC] (bar display)

T @ 1 (Brown) Power supply + Terminal | Lead wire
! ¢ < Name
' ' No. color
1 1
" Brown Power supply (+) (voltage output: 12 to 24 V,
o L R 4®ac Anaiog output ) @ Power st Str; 3t-(z)4(V) ge outp
_ 1 3 .
= S : T Analog Output Vol 115V
5 e . g Output Voltage output:
%] 1| & 1 i
c = Load impedance 50 kQ and
e i | (White) Model No. [Load | over
Qo : Iidentiﬁcation signal &) Black
© ! | (Blue) Power supply () Current output: 4-20 mA
‘_% L/ M Load impedance 300 Q or less
- A:;T;I;Ogu(t);ﬁglco‘ffal;gguﬁgmlgF;piﬁgioﬁol)g) ® White Model identification signal: do not connect
when using as a single unit
) Blue Power supply - (GND)
Compact
flow sensor
(gas)
Compact
flow sensor

(ain)

 Compat_ Analog output characteristics

340 CKD

flow sensor
(liquid)
Water Flow direction Voltage output Current output
Manifold
Unit [Uni-directional]
() 5 20 [
S E
| — = <
g 3 g 12t
o >
o o
o jo)]
© o
- g
1 : < 4
| | | |
0 100% flow rate 0 100% flow rate
Flow rate (L/min) Flow rate (L/min)
[Bi-directional]
- 5 20 |-
(o] —
< <
z €
— F =
£ 3 a 12
o 3
o o
(o] D
© o
2 g
1 : . < 4 : .
| | | |
-100% flow rate 100% flow rate -100% flow rate 100% flow rate
Flow rate (L/min) Flow rate (L/min)
*1: The full scale of the uni-directional-type is 0 to 100%, and full scale of the bi-directional-type is -100% to 100%. With the integrated
display bi-directional type, output can be changed to uni-direction. The value after switching is a reference value. Refer to P. 345
for details.
*2: Refer to P. 329 for analog output when carbon dioxide is switched to.
*3: Analog output is available even outside the measurement flow rate range. Although the accuracy is not guaranteed, the lower
and upper limits for voltage can be output at about 0.6 V and 5.4 V, respectively, and the lower and upper limits for current can be
output at about 2.4 mA and 21.6 mA, respectively. For bi-direction, the lower and upper limits for voltage can be output at about 0.8
V and 5.2 V, respectively, while the lower and upper limits for current can be output at about 3.2 mA and 20.8 mA, respectively.
Ending
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Environment-resistant specifications pressure loss characteristics

Pressure loss characteristics (air)

FSM3-J005U4[ ]

0.06
4-0.07 MPa
0.05 7
£ 004
=3
@
° 0.03
o
7
@ -0.015 MPa
g 002 Secondary
e side atmosphere
0.01 —40.10 MPa
-|0.30 MPa
0.00 0.50 MPa
0 100 200 300 400 500
Flow Rate (L/min)
FSM3-[J020U4[]
0.25 -0.07 MPa
/
= 0.20 7
g /
e /
1]
g 0.15 7
o /
3
% 0.10 // -0.015 MPa
& 2 /,‘; Sgcondary
7 . _/;_ side atmosphere
0.05 7 4,_—; 0.10 MPa
“',.f- 0.30 MPa
-+10.50 MPa
0.00 -
0.00 0.50 1.00 1.50 2.00
Flow Rate (L/min)
FSM3-{]100U4[]
25 -0.07 MPa
/
20 7
©
& /
é 1.5 7
< //
5 1.0 7 4-0.015 MPa
[
& 7 . Secondary
7/ ‘,¢/‘ side atmosphere
0.5 s =+ 0.10 MP
/ JU. a
_10.30 MPa
et +10.50 MPa

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

10

Pressure loss (kPa)

Pressure loss (kPa)

Pressure loss (kPa)

FSM3-[]010U4[]

0.10
0.09 4-0.07 vPa
0.08 v
0.07 //
0.06 v
0.05 ,/
0.04 //
-0.015 MPa
0.03 ' ~7%4 Secondary
/ 225 | side atmosphere
0.02 > ST
A _]o.10 mPa

0.01 0.30 MPa

P et 050 wPa
0.00 EE ‘

0 100 200 300 400 500 600 700 800 900 1000

Flow Rate (L/min)

FSM3-]050U4[ ]

-0.07 MPa

14 v

/
1.2 7

/
1.0 7
/

0.8 h 7
06 p 7

.
04 , "‘,;“‘

-0.015 MPa
Secondary
side atmosphere

J0.10 MPa

0.30 MPa
0.50 MPa

Flow Rate (L/min)

FSM3-]200U4[]

o =~ N W A OO N 0 © O

0 5 10 15 20
Flow Rate (L/min)

The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.
Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41, oxygen: 1.11

-0.07 MPa

-0.015 MPa

Secondary
side atmosphere

0.10 MPa

0.30 MPa
0.50 MPa
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F S M 3 Series

Environment-resistant specifications

Pressure loss characteristics (air) MEMO

FSM3-]500U4[]

FSM3-]101U4[]

6 20
Secondary
5 .0.015 MPa side atmosphere
4-0.
___ 5 +"4 Secondary 5 I
5 g 4 /| side atmosphere 3 =
2 Y DX @ g
[} 1] '/ o
« kel "0 - 3
o e 3 7 g )
E a 'lo ® pes
%] O/ % o
= ol PG s 5
° a 2 Py — o 2
- & .{0.20 MPa 0.30 MPa o
1 ..40.30 MPa 0.50 MPa
0.50 MPa
0 ‘ ‘ 1
0 10 20 30 40 50 _ 00
Flow Rate (L/min) Flow Rate (L/min)
Compact Compact
flow sensor flow sensor
(gas) (gas)
Compact Compact
flow sensor flow sensor
(air) FSM3-[1201U4[] FSM3-[]501U4[] (o)
Compact Compact
rowEensor 60 y Secondary 30 flow Eensor
(liquid) +| side atmosphere (liquid)
Water 50 ./ 25 Water
lhjla'nifold = ./ = | secondary ll\jlavnifold
nit & 4w y & 20 A side aimosphere nit
» Q » .
8 / 8 X4
o 30 * o 15 v
E] / = *
% /0 g ./
E = v
£ 20 7 & 10 7
. .| 0-35MPa Rd .J 0.35 MPa
10 R _.-=""] 0.50 MPa 5 Z _.-=="7.) 0.50 MPa
‘/ . :':::_:_: ........ ‘/ . _:_:_:_:.-- ..........
0 _/- *“nr_n,_.-.r. ------- ‘ 0 —.{‘ R T
50 100 150 200 0 100 200 300 400 500
Flow Rate (L/min) Flow Rate (L/min)
FSM3-]102U4[]
80 Secondary
*| side atmosphere
70 W4
_ /
5 60 /
=3 0
§ 50 ./
e 40 o4
>
2 30 ./ 4 0.35 MPa
2 V4 -
Y , .-" ] 0.50 MPa
o’ R
10 Rd Lt
0 ./‘ ,.,.\.n.l\---f-f.: ------ ‘ ‘
200 400 600 800 1000
Flow Rate (L/min)
The graphs show data for air. For gases other than air, multiply by the following specific gravity as a guideline.
Argon: 1.38, carbon dioxide: 1.53, argon 80% + carbon dioxide 20%: 1.41, oxygen: 1.11
(Excluding flow rate range (full scale flow rate) 501 and 102)
Ending Ending
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Environment-resistant specifications

Names and functions of display/operation section (LCD display)

@Indicator section name

Main display section (green/red)

+ Displays the flow rate and display
setting value.

« Display color can be changed.

Flow rate unit indicated
- Displays the flow rate unit.

Output (OUT1) display

« Lights when switch CH1 output is ON.

+ Blinks together with the background during
overcurrent detection.

PKey

- Starts integration of peak hold and integrating flow.

+ Successively moves to the next function
selection screen.

* When setting each data, this key is used
to count up the values, etc.

MODE key

+ Set when entering various setting modes.
+ Used to return to flow rate display.

344 CKD

= Key

« Stops integration of peak hold and integrating flow.

+ Successively moves to the next function
selection screen.

*When setting each data, this key is used
to count down the values, etc.

Sub-display section (green/red)

+ Displays the flow direction / operation
status, etc.

+ Display color can be changed.

+ Gas type can be switch.

Output (OUT2) display (green)

« Lights when switch CH2 output is ON.
« Blinks together with the background during
overcurrent detection.

FS M 3 Series

Names and functions of environment-resistant specification display/operation section

Names and functions of display/operation section (LCD display)

The function and various settings may be performed during normal flow rate display or after entering each mode.
The modes are also divided into Maintenance mode, SET mode, and Setting Monitor mode according to the frequency of use.

@®Normal Operation (RUN mode)

Item

Explanation

Default setting

Instantaneous flow rate display | Indicators the instantaneous flow rate. Indicator (measurement)
Peak hold function Max. and min. values for the flow rate within a set interval are displayed. Hidden (Stopped) I
By setting the power, discharge pressure, and flow rate of the compressor, as u
. . well as the power —CO, conversion coefficient, you can learn how much CO2 . g
Co, Discharge rate display | . . . ) . Hidden (Stopped) 3
is being discharged. (reference value obtained by calculation) Q.
This is available only when the gas-type is set to air. 3
The accumulated flow can be displayed. The switch output function includes |4
. a function to turn the switch ON/OFF at a level higher than the recommended | Non-display 8
Accumulated flow display . - ; =
cumulative value, and an integrated pulse function to output the pulse at a set | (measurement)
cumulative value.
@SET mode
No. Item Explanation Default setting
F.01 | Selection of CH1 operation | Select the CH1 feature. Switch output operation and integrated pulse settings can be set. | No switch output
F.02 Selection of CH2 Select the CH2 feature. Select whether to use CH2 as a switch output, or to No switch outout Compact
) operation use as an external input (integrated value reset/auto reference). P flow sensor
F03 Integrating function | You can choose to acquire integrating flow values consecutively or at set Continuous acquisition: (g2
) settings times. You can also choose to keep the data or not. Data hold OFF Compact
N i i _di i i " flow sensor
F 04 Sub_ screen display S‘ets t‘he"dlfplay method fo: t'r'1e sub dlfplayl; The dls‘play.can b.? switched to "flow Flow direction i
setting direction", "reference state", "gas type", or "numbering display".
FO5 Indicator color Set the display color. (red, green) At normal: Green Compact
: setting Display color can be set for normal display and when switch output is ON. At switch ON: Red ?I%V:’“Z‘)’”S‘”
F.06 Flow rate direction setting | Setting the flow direction. Setting available for bi-directional, one-sided Bi-direction —_—
’ (Bi-directional only) forward direction or one-sided reverse direction. \’{AV::]?{old
F.07 ]Icﬂﬁ'cct?;ﬁr inversion The LCD display can be vertically inverted. Standard display Unit
Select from the standard state or reference state. Standard condition (ANR):
F 08 Reference state flow rate converted to volume at 20°C, 1 atm, 65%RH ANR
’ setting (For gas-types other than air: 20 °C, 1 barometric pressure, 0% RH)
Reference condition (NOR): flow rate converted to volume at 0°C, 1 atm, 0% RH
F.09 Unit setting The units can be set. Domestic model: L/min
) (For overseas only) | Can be selected from L/min, cf/h (cf/min). Overseas model: L/min
F10 Indicator cycle The digital display refresh cycle can be set in three stages from 0.25 sec to 1 sec. 0.5 sec
) setting If the display flickers, it can be improved by increasing the display refresh cycle. )
E 11 Analog output Set the response time. The response can be set in seven steps from 0.05 sec to 1.50 sec. 0.05 sec
) Setting response time | Chattering and mis-operation caused by sudden flow rate changes or noise are prevented. )
F.12 | Numbering setting You can set the numbering. 0000
o The measured gas can be switched. (Model with full scale flow rate of 200 L/min or .
F.13 | Gas switching below) (0, The gas type cannot be switched.) Air
An ECO mode can be set. If the buttons are not operated for approx. 1 minute,
F.14 | Setting ECO mode | the eco mode will activate and turn OFF the display's backlight. Current OFF
consumption can be reduced with this mode.
» Power: 0.20 KW
CO, The discharge rate calculation can be set. . .
Co, Discharge rate 2 . g Pressure: 0.10 MPa
F.15 calculation settin Power, discharge pressure, flow rate, C of the compressor O, Set the » Flow rate: 100 L/min
g conversion factor. « Conversion factor: 0.000kg
(Co,) / kwh
. Key lock method and PIN method can be set.
F.16 | Lock setting Use selectively depending on the working environment. OFF
F17 | Peak hold settin You can choose to acquire peak bottom values consecutively or at set times. Continuous acquisition:
' 9 You can also choose to keep the data or not. Data hold OFF
@®Maintenance mode
No. Item Explanation Default setting
F.91 Forced output Forces the switch output to turn ON and is used to check the initial operation of )
) function wiring connections and input devices.
F.92 | Zero adjustment The zero point deviation is compensated. Adjust value: 000
Fo3 Setting copy Set values can be copied if the model supports copying between two FSM3's. )
) function (Copying is only possible between products with the same model No.)
F.99 | Reset function Returns the settings to the default settings. -
@Setting Monitor mode
Explanation Default setting Ending
Settings monitor function | You can check the settings made in the SET mode. (Setting details cannot be edited.) -
CKD 3



F S M 3 Series Pneumatic components (sensors)

Environment-resistant specifications S afety P recau tl ons

Names and functions of display/operation section (bar display-type) Be sure to read this section before use.
For general pneumatic components precautions, refer to Intro 17 for details.

@Indicator section name

Flow bar display | Product-specific cautions: Compact flow rate sensor FSM3 Series Environment-resistant specifications |
« Lights according to flow rate.
+ Blinks at overflow.
Design / Selection
— I
% C Working fluids > ] Wor.king pressure{flow rate range. é—n
@ Applllc.atlons exceeding the max. wor.klng pressure and %
© Flow rate Bi-directional ADANGER spemﬂed flow rate.ra.nge may rggult in breakdown. .Use @
3 this product only within the specified range. If energized 2
s W Never use this product with flammable fluids. in a vacuum state of -0.09 MPa or less, the sensor's heat S
dissipation will suffer, leading to degradation of the sensor.
AWARNING W When using a valve on the primary side of the sensor,
o B This product cannot be used as a billing meter. Do use only valves with oil-prohibited specifications.
T | (Forward direction) D s not.ulse this prodgct for. commercial transactions This sensor could malfunction or fail if exposed to [
:lgoavsl)sensor > 22 g g._.g g 8 g as it is not compliant with the Measurement Act. splattering grease, oil, etc. As friction powder may be allt;v;)sensor
o (®] O00000EEEOO= Intended applications include industrial sensors. generated depending on the valve, mount a filter to ry—
flow sensor prevent the powder from entering the sensor. flow sensor
fan 0% m Do not use fluids which are not applicable. i
g:m::;or (Forward direction) a = n . OE ' ' . W The sensor for oxygen gas is a custom model. To prevent ﬁgﬁﬁ:ﬁéor
(iquid) Blinks at overflow. [~ & o & B B 2 - S e dwEwam B Use dry gas which does not contain corrosive ignition accidents, treat the inside of the flow paths on (it
Wer | *Blinks at +110%FS. O HDOOOEOODEEEEEE O OObhblEOEDEEEEE elements such as chlorine, sulfur or acids, and which oxygen models in accordance with oil free specifications. Jiaer
Unit and over. is clean and does not contain dust or oil mist. Do not allow oxygen to flow again when it has been used Unit
-10% , on fluids other than oxygen to flow even once.
(Reverse direction) a s T . 8 z D = B When installing the product during piping or fitting
¥ w S8 S ¢ ® T 4 8§ o8 8 °E assembly, use the above clean gas for the fluid used BWhen using liquefied gas such as carbon
O !DDDDDDDDDDé o bobouaabottUs to blow out for cleaning. Check that foreign matter dioxide, alvfaysqvaporizg it first. Failure may
does not enter the product from the port of the result if liquefied gas enters the product.
-110% : p— o product. When using compressed air in this process, - -
(Reverse direction) a = _ _ . _ <& a . .. = E use clean air compliant with the air quality listed in the CWorklng enV|r0nment>
% iDﬂDﬁDﬁ O00% & ﬁﬁDﬁDE following item (ISO 8573-1 Class 2010 1.1.1 to 1.6.2). ADANGER
BWhen using compressed air, use clean air that B Flammable environment
complies with 1ISO 8573-1 2010 Class 1.1.1 to 1.6.2. Refer to "ATEX Compliance" on P. 352 for safety
Since compressed air from the compressor contains precautions.
drainage (water, oil oxides, foreign matter, etc.),
attach a filter, an air dryer and an oil mist filter (Micro- AWARNING
mist separator) to the primary side (upstream) of the
sensor. The sensor's mesh rectifies flow in the pipe. It B Corrosive environment
does not filter out foreign matter, so provide a filter. Do not use this product in an atmosphere
containing corrosive gases such as sulfur
[Recommended circuit] dioxide.
| 70
[>_©_<> — ©_®_I> B Ambient/fluid temperatures
Source  Air dryer Filter Regulator  Oilmistfiter ~ Flow rate Use at ambient/fluid temperatures within
presstre <SMe';;<:£rS; SefjsssrfieFSSM 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
EDepending on the fluid, retaining the fluid fluid temperature could suddenly change and
for long periods could adversely affect the cause dew to condense.
performance. Do not seal the fluid in the pipe for
long periods of time.
Ending Ending
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Flow rate sensor

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
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Environment-resistant specifications

W Degree of protection

The degree of protection of this product is
equivalent to IP65. This product employs a
dust-proof, waterproof structure that provides
reliability during maintenance and cleaning,
during which it may be exposed to water
splashing. Note that this product cannot be
used in environments where it will be constantly
exposed to water, or in water or where water
or oil may exude violently. Also refer to the
precautions regarding "explosion-proof
structures and protective structures" on Page
351 for design and selection.

C Flow rate unit >

ALCAUTION

B 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 the display when the
mass flow rate is converted to volumetric flow
rate at 20°C 1 atmosphere (101 kPa) relative
humidity 65%RH. (Conditions for gas-types other
than air are 20°C, 1 barometric pressure (101
kPa), relative humidity 0%)

C Overflow >

ALCAUTION

m \With each series, no problem will occur in the
sensor, even in an overflow double the measured
range. If dynamic pressure is applied near the
maximum working pressure (when a pressure
difference exceeding the max. working pressure
is applied between primary and secondary
sides), a problem could occur with the sensor.
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.

348 CKD

( Use for suction confirmation, etc. )

ALCAUTION

B Mount an air filter upstream from suction in
compliance with the working status to prevent the
entry of foreign matter.

BMUse the product under conditions where no
condensation occurs in the piping, taking into
consideration the dew point of the atmosphere and
the ambient temperature of the product.

B Select the flow rate range based on the operating
vacuum pressure and suction nozzle.

B Response speed may be delayed by the piping
volume between the suction nozzle and this
product. In this case, take countermeasures to
reduce piping capacity.

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
w ON | —————— === ON
£
=
c
o}
(8]
c
Ke]
§ ----------- OFF OFF
o | Atmospheric High | Flow rate 0 High flow
pressure side vacuum side | side rate side

FS M 3 Series

Product-specific cautions for environment-resistant specifications

C Piping )
ALCAUTION

M Do not install a pressure reducing valve (regulator), solenoid
valve, etc. immediately before this product. Deflected currents
may occur and cause errors. Provide a straight pipe with
approx. 10 times the bore size when necessary.

W Be sure to connect a fitting even when using with
the OUT side opened. The port filter could come off.

B Do not rotate fittings while fluid pressure is still
applied to this product. The sealant parts could
seize or wear, leading to external leakage.

B Establish 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.

C Mounting )
ALCAUTION

B The LCD display flow rate meter uses a liquid
crystal display. This may be difficult to read
depending on the angle.

B 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 Although the mounting is "unrestricted in vertical/
horizontal direction”, the flow rate may vary
depending on difference in the mounting orientation
or piping conditions.

C Wiring )
ALWARNING

HInstall the 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. The display or output could fluctuate.

B The output impedance of the analog output section
is approx. 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. (The analog/current output type is excluded.)

| Example of calculation |
(FSMS-voItage output impedance: Ro = 1kQ
Load internal impedance: Rx = 1 MQ

Ro

= - 0,
Output value = (1 Ro + Rx ) x 100%
1kQ Output value error
= - — 0, 0,
(1 TkO+1 MO )x100%  =approx. 0.1%

BUse 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 could be exceeded. This could damage the
product or impair accuracy.

B The power supply 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 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. An excessive potential difference
between the power supply and product housing will
burn internal parts. After installing, connecting and
wiring the unit, electrical welding of the device/
frame, short-circuit accidents, etc., could cause
welding current, excessively high voltage caused by
welding, or surge voltage, etc., to run through the
wiring, ground wire, or fluid path connected between
the above 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.

B Check that stress (10 N and over) is not directly
applied to lead wire leadouts.

JOsSuss ajel MO|H
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FS M 3 Series

Environment-resistant specifications
BMPay attention to reverse currents caused by

Flow rate sensor

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.

Flow rate sensor Diode for reverse flow prevention  Control panel
\

'.l H

ol

T\

1

1]

3 > Curtent from offer . _ __ - 9 L >Test SW or
components Disconnection short-circuit

Sjuauodwod Jayo

W Take the following measures to prevent damage

Compact
flow sensor
(air)

Compact
flow sensor
(liquid)

Water
Manifold
Unit

caused by reverse current:

(DAvoid 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.

W 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 ~ €Mergency siop gy rge apsorber
(retrofitted) l (built-in)

Flow rate sensor 7| & /
2 . A
ONi],\
Lpc |
Surge current PLC output

Ending

350

CKD

Take the measures below to prevent damage from
sneak surge current.

(DSeparate 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 absorption element 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.

il
Bl
Ld
sjuauodwoo
nduy
bl
L
sjuauodwod
indu|
bl
Ll
sjuauodwiod
indu|
Bl
Ld

1
-
-

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.

FS M 3 Series

Product-specific cautions for environment-resistant specifications

ALWARNING

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 lead
wire 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.

W Output accuracy is affected by self-heating due to
energization as well as temperature characteristics.
Provide a standby time (5 minutes or more) after
turning the power ON for use.

B Immediately after power is turned ON, flow rate detection
switch operation is not performed for approx. 5 seconds
to complete self-diagnosis. Provide a control circuit/
program that ignores signals for at least two seconds
after power is turned ON.

ALCAUTION

B The flow path is not completely free of dust
generation, so if dust generation is a problem, a
final clean filter should be used in conjunction.

B If the actual flow rate is fluctuating, the measured
flow rate value also fluctuates. Increase the
FSM3 display cycle or response time, or average
the analog output on the device. In particular,
using a circuit that opens and closes the control
valve such as a solenoid valve frequently in
a short time or near a pump is likely to cause
damage.

B Measuring the pulsating flow rate may cause
errors in the measured flow rate. Use the fixed
orifice and needle valve, etc., to restrict the flow
rate and set the laminar flow state (normal flow
without irregular fluctuations).

B The flow rate measured with the gas switching
function is a reference value calculated inside
the product based on the converted value.
Accuracy other than in air mode is a guideline.

B This product uses a micro-sensor chip, and must be
installed where it will not be subject to dropping,
impact or vibration. Handle this product as a
precision component during installation and
transportation.

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

M Analog output continues even if the flow rate range
is exceeded. With the LCD display, "Hi" or "Lo" will
be displayed. With the bar display, the bar display
will blink. Note that this is outside the guaranteed
precision.

Josuas ajes Mo|

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.
Compact
. . . . . flow sensor
B Since the sensor chip will change its detection flow
rate due to deterioration after prolonged use, periodic  compect

inspections should be performed. E}f’;ﬂﬁﬁ"wr

B The explosion-proof and protective structures \ﬁﬂvr?a&?frold
function with the protective cover (transparent ———
cover) correctly attached. Regularly confirm that the
cover bolt (M3) for fixing the protective cover is
tightened to the following torque. Also, when
opening and closing the protective cover, make
sure that there is no floating or displacement of the
protective cover and that there is no adhered
foreign matter, etc., on the seal surface. Tighten
and fix with the following torque.

Cover bolt tightening torque: 0.6 N-m +10%

Ending
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Environment-resistant specifications

ATEX Compliance

B The following are supported.
[I3GExecll CT6 Gc0°C <Ta<50°C

W Working conditions

1) There is a risk of static electric discharge. Attach to grounded metal and wipe with a wet cloth.

2) Use in a clean environment with a contamination level of 2 or more.

3) This product's cable fixing parts do not have sufficient fixing functions. Provide the cable with an additional
retainer function to ensure that tension is not transmitted to the end when using.

4) The protective cover of this product can be opened and closed, but it has an explosion-proof structure only
when the protective cover is closed and the cover bolt is tightened with the specified torque. Cover bolt
tightening torque: 0.6 N-m+10%

B Fluid temperature rating
The temperature of the fluid measured for explosion-proof specifications is 50°C.

B ATEX command 2014/34/EU
EN standards for explosive atomosheres
EN IEC 60079-0:2018
EN IEC 60079-7:2015/A1:2018

AL WARNING

W Do not remove or insert cables while energized in an explosive atmosphere.
W Do not loosen the cover bolt while energized in an explosive atmosphere. Also, do not open the protective cover.
B Do not disassemble or modify the product.

AL CAUTION
B The separated display (FSM2-D) is not compliant with the ATEX standard.
When using the separated display (FSM2-D) together, install it outside the explosive atmosphere.

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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