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SMC

CAT.ES40-39 ®

Soft Start-up Valve

AV2000/3000/4000/5000

Series AV5000 introduced!

A start-up valve that gradually increases supply pressure
during start up and rapidly exhausts system air when the
supply air is shut off

Large effective area (mm?) | Manual supply/exhaust function

AV2000/ 20 (Body size
AV3000/ 37 (Body size
AV4000/ 61 (Body size
AV5000/113 (Body size
AV5000/122 (Body size

F.R.L. combinations

F.R.L. combination

Soft start-up valve

1 1/4)
: 3/8)
:1/2)
: 3/4)
1)

AC2000 AC2500 AC3000 BC4000 AC5000 AC6000

o

AV2000

AV3000

L

AV4000
BExcept AC4000-06

?

AV5000

oo

I Low power consumption

! Modular with F.R.L. combinations

|

[
i

H

F.R.L. combination

4 ]

Soft start-up
valve



Soft Start-up Valve

AV2000/3000/4000/5000

How to Order

AV

E 20

Ordering source
area code
Nil |Japan, Asia, Australia
E Europe
N North Ameria

Soft start-up valve o

Body size o

00— F || 02

G

— Q

Manual override

Nil: Non-locking
push type
(

B: Locking type
(tool required)

C: Locking type
(lever type)

Contact SMC for other voltages (9).

How to Order Pilot Valve Assemblies

SF4 —

G

— 80— Q

Rated coil voltage
1*|100VAC (50/60Hz)
2*|200VAC (50/60Hz)

3* (110 to 120VAC (50/60Hz)
4* |220VAC (50/60Hz)

5 [24VDC

6 [12VvDC

9 |Other
*DIN Type only

Electrical entry o

G | Grommet

D | Type D DIN terminal

Y | Type Y DIN terminal

For

® Manual override

soft start-up valve

Nil

Non-locking push type (flush type)

gg ;;g Thread type @ ) ]
20 172 Nil Rc ¢ Indicator light/Surge voltage suppressor
50 | 3/4,1 F G Nil | None
N NPT S | With surge voltage suppressor (grommet type only)
z With indicator light/surge voltage suppressor
(not possible with grommet type)
Port size ® i
02 | 1/4 (AV2000 only) o Electrical entry
03 | 3/8 (AV3000 only) ¢ Rated coil voltage D: Type D
04 | 1/2 (AV4000 only) 1_[ 100VAC (50/60Hz) "DIN terminal
06 | 3/4 (AV5000 only) 2 | 200VAC (50/60Hz)
10 | 1 (AV5000 only) 3 | 110 to 120VAC (50/60Hz)
4 | 220VAC (50/60Hz)
. 5 | 24VDC
Option 6 | 12vDC
Nil None 9 | Other
G | With pressure gauge Y: Type Y

Note) The grommet type can
have a surge voltage
suppressor (direct coupling
type lead wire), but without
indicator light.

B | Locking type (tool required)

C | Locking type (lever type)

Indicator light
e Surge voltage suppressor

TOV Rheinland

AL

TOV approved product

BAUART

ApPROVED || to satisfy EC directives.

GEPRUFT
TYPE (Conforms to standards necessary)

Nil | None
s With surge voltage suppressor
(grommet type only)

(not possible with grommet type)

z | With indicator light/surge voltage suppressor

™

SvC

Series AV has received approval from TUV Rheinland, an
EC Notified Body (EC authorization number 0197), for
conformity to DIN VDE0580: 1994 Standards.

Consult SMC for details when ordering TUV approved products
because of restrictions regarding product model, voltage specification,

and electrical entry, etc.



Soft Start-up Valve AV2000/3000/4000/5000

Specifications

Model AV2000 | AV3000 | AV4000 AV5000
Port size 1/4 3/8 1/2 3/4 1
Proof pressure 1.5MPa
Operating pressure range 0.2 to 1IMPa
Pressure gauge port size 1/8
Ambient and fluid temperature 0 to 60°C Note 1)
Effective area | 1(P)>2(A) 20 37 61 113 122
(mm2) 2(A)—3(R) 24 49 76 132 141
Weight (kg) 0.27 0.48 0.74 1.60 1.54
® Rated coil voltage 100, 200, 110 to 120, 220VAC (50/60Hz), 12, 24VDC
_5 Allowable voltage fluctuation —15% to +10% of rated voltage
S Coil insulation type Equivalent to B type (130°C)
'E,_ z\c%g:ﬁpt powerA c Inrush 5.6VA (50Hz), 5.0VA (60Hz)
% | consumption) Energized 3.4VA (2.1W)/50Hz, 2.3VA (1.5W)/60Hz
.§ Current consumption DC 1.8W
E Electrical entry Type D DIN terminal, Type Y DIN terminal
u Optional specification Indicator light/Surge voltage suppressor Note 2)

. . Non-locking push type (flush type),
Pilot valve manual override | | ocking type (tool required), Locking type (lever type)

Note 1) Use dry air when operating at a low temperature.
Note 2) The grommet type can have a surge voltage suppressor (direct coupling type lead wire), but
without indicator light.

Piston B switching pressure (Open—Closed)

05
& /
= 04
e
2 —
S 0.3
Q.
E /
g 02
[$]
O
Type Y DIN terminal L ]
0 01 02 03 04 05 06 07 08 09 10
Primary pressure MPa
Needle valve flow characteristics Conditions: Primary pressure 0.5MPa
2000
1800 AV5000—]|
1600
T 1400
Z AV4000
E 1200 / —]
£ 1000
S /
£ 800
S / AV3000
< 600 /
/
400 / AV2000—
Accessories/Pressure gauge 200 %
Description Pressure gauge 0
Part no. G36-10-01 0 1 2 3 4 5
Pressure range 1MPa Needle rotations
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AV2000/3000/4000/5000

Working Principle

—

~B

B~
il

ON

im|

g
==
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I
3(R) I‘—B
v
Norking | pilotvalve | fressure. Workingdescription Pressuretimechart(meter-outcontrol)example | Cylinderdrivecircuit(meter-outcontrol)example
Whenpilotvalveist@nedONbyener -
gization ormanualoverride,thepilotair
—Z pushes pistonA (Gandmainvalve (1) Initialoperationreturnstroke
Y downwardandopensmainvalvewhilél)
3 Rportclosessimultaneously.Theairfrom &5
D 1/2Pp>pa| P y.theal 2 &S
o Pportmovestoneedlevalve,whef@its 2 PP ‘é\@* ®
2 flow isadjusted,andflowstoAport.The 3 @@“
9 meter-in controlofneedlevalveslowl) 5 &«@
movesthecylinderfromto. ® ® g oY) PA ©
PR(atmosphericpressure)
ON :
3 When1/2P P <P aafterthecylinderrea- ® Time
o2 cheB)pistonBfullpensand Pain-
g 1/2P P <P A| creasesrapidlyasshownfromtoaf@ ©
% @ becomesthesamepressureas  Pp.
55
g 5 1/2P P= SincepistonBhakisthefullyopencondition,duringnormaloperationthe
§ Eg_ approx.P A | cylinder'sspeedwillbecontrolledbytheusualmeter-outcontrol.
o
% WhenpilotvalveistainedOFF,springpushespgistonAandmainvalve)
< (wpward andopensRportwhileshuttingofftheairsupplyfromPport.The
% OFF - pressuredifferencegeneratedatthistimeopenscheckvalveandthef@sidual
'S pressureontheAportsideisquicklyexhaustedfromRport.

O
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Construction

Soft Start-up Valve

AV2000/3000/4000/5000

>

a

=
0

—

N

Parts list
No. Description Material
1 Body ADC
2 Cap ADC
3 Cover ADC
Replacement parts
L . Partno.
No. Description Material AV2000 AV3000 AV4000 AV5000
4 | Pilot valve assembly - SF4-01-80"
5 Piston A assembly POM,NBR P424204A P424304A P424404A P424504A
6 Piston B assembly Brass,NBR(HNBR) P424205A P424305A P424405A P424505A
7 Main valve assembly Brass,NBR(HNBR) P424206A P424306A P424406A P424506A
8 Check valve Brass,NBR(HNBR) P424207 P424307 P424407 P424507
9 Piston guide assembly POM,NBR P424208A P424308A P424408A P424508A
10 Needle assembly Brass,NBR P424209A P424309A P424409A P424509A
11 Valve spring Steelwire P424211 P424311 P424411 P424511
12 Piston spring Stainlesssteel P424212 P424312 P424412 P424512
13 | Check spring Stainlesssteel P424213 P424313 P424413 P424513
14 | Needle spring Steelwire P424214 P424314 P424414 —
15 | C type snap ring for shaft Toolsteel G-5 STW-5 STW-8 STW-10
16 | C type snap ring for hole Toolsteel 0-9 0-10 RTW-12 RTW-15
17 Seal NBR P424210 P424310 P424410 P424510
18 Seal NBR P424218 P424315 P424415 P424514
19 | O-ring NBR 10x8x1 11x9x1 12.5x9.5x1.5 16.5x12.5x2

*Refertopage1forpilotvalveassemblypartnumberdesignations.

O
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AV2000/3000/4000/5000

Dimensions

DIN terminal: AVL100-[1-LID, DZ
DIN terminal for European use: AVLI00-[-[1Y, YZ

Applicable heavy duty cord O.D.: @6, 08

With indicator light/ L
surge voltage suppressor K
. . A M
Manual override (locking lever type) I
\ .
P
. 'Jﬁ/
G H T I
T N
T T m 2N Indicator light
B0 A -
SO |=~f-0e-
~ A e "
Pressure i
36.8 E gauge Rl m
mounting
bore 1/8 | P
I
Model Ptia|B|c|D|E|[G|H|I|K|L|M|N|P|Q| R
AV2000-102-L]GL] 14 | e6]105| 31 |22 |40 |38 | 0 |475] — | — | — | 93 | 29 |235| M4Xx07
AV2000-102-0GSO ' ~ |Depth 4.5
AV2000802. D 14 | e6|125] 31 |22 |40 |38 | 0 | — P2 =18 {_ |9 |og5| Méx07
AV2000-102-C1DZ[] — | 82523 Depth 4.5
AV2000-L102-LYL] 14 | 66|125|31 |22 |40 |38 | 0 075 — 105 29 |235| M4x07
AV2000-]02-1YZ[] — | 845(275 " | Depth 4.5
AV3000-L103-LIGL] 38 | 76|112| 36 |24 |48 | 43 | 2 |505| — | — | — |100| 28 |275| M5X 08
AV3000-]03-C1GS[] Depth 5
AV3000-L103-LDL] a8 | 76(132| 36 |24 | a8 |43 | 2 | — [ =1 =1 | 2 |o75| M5 %08
AV3000-103-(1DZ[] — | 835|16 Depth 5
AN S000R00 8 38 | 76|132| 36 | 24 | 48 | 43 | 2 051 — | 35 o5 || o | LR
AV3000-103-[1YZ[] — | 875(205 ~| Depth 5
AV4000-104-LJGL] 12 | 98|127| 47 |32 |52 |57 | 3 |625| — | — | — |115] 42 |37 | MEXx1
AV4000-104-C1GS ’ Depth 6
AV4000-LJ04-LJO] 12 | o8|1a7| 47|32 |52 |57 | 8 | — At =1 |42 |er | MEX
AV4000-104-1DZ[] — | 955 6 Depth 6
AV4000-L104-L)YL) 12 | o8l147| a7 |32 | s2 |57 | 3 | — BB =1 =1 |42 |a | MEXI
AV4000-104-1YZ[] — | 995(105 Depth 6
AV5000-1 131 1G] 34,1 | 128|155 | 59 [ 39 |74 | 77 | 0 |74 | — | — | — |143| 50 |46 | MEX]
AV5000-01%-00GSO ’ Depth 7.5
AV5000-1%5-C1D] 0 | —|— M6 x 1
4,1 [ 12817 74 | 77 — — 4
AV5000-0%-CIDz0] | o 1| 128]175] 89 | 39 0 o [ = 50146 | pepth 7.5
AV5000-1%5-C1Y[] 9 | —|— M6 x 1
3/4,1 [128|175| 59 | 39 | 74 | 77 | 0 | — — | 50 |46
AV5000-1%-1YZ[] — |11 | — Depth 7.5

5-96
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Soft Start-up Valve AV2000/3000/4000/5000

Modular F.R.L. Combination Spacer

Select one of the spacers below when connecting to an F.R.L. combination unit (AC2000 to AC6000).

(Spacers must be ordered separately.)

A= -
Li]

i
il

Spacer

Y200-A Y400-A
Model | Applicable model
Y200-A | AV2000
Y300-A | AV3000
Y400-A | AV4000
Y600-A | AV5000

O

Spacer with bracket

Y200T-A Y400T-A

Model

Applicable model

Y200T-A

AV2000

Y300T-A

AV3000

Y400T-A

AV4000

Y600T-A

AV5000

5-97



Series AV2000/3000/4000/5000
Safety Instructions

These safetyinstructionsareintendedtopreventahazardoussituationand  /or
equipmentdamage.Theseinstructionsindicatethelevelofpotentialhazardbya
label of "Caution”, "Warning" or "Danger". Toensuresafety,besureto
observelSO4414 Notel)  JISB8370 Note2) andothersafetypractices.

A Cautlon . Operatorerrorcouldresultininjuryorequipmentdamage.
A Warn In g . Operatorerrorcouldresultinseriousinjuryorlossoflife.

A Danger: Inextremeconditions,thereisapossibleresultofseriousinjuryorlossofiife.

Note1)ISO4414:Pneumaticfluidpower-Recommendationsfortheapplicationofequipmenttotransmissionand
controlsystems.

Note2)JISB8370:GeneralRulesforPneumaticEquipment.

/A\Warning

1. The compatibility of pneumatic equipment is the responsibility of the person
who designs the pneumatic system or decides its specifications.
Sincetheproductsspecifiedhereareusedinvariousoperatingconditions,theircompatibilityforthe
specificpneumaticsystemmustbebasedonspecificationsorafteranalysisand/orteststomeetyour
specificrequirements.

2. Only trained personnel should operate pneumatically operated machinery and
equipment.
Compressedaircanbedangerousifanoperatorisunfamiliarwithit. Assembly,handlingorrepairof
pneumaticsystemsshouldbeperformedbytrainedandexperiencedoperators.

3. Do not service machinery/equipment or attempt to remove components until
safety is confirmed.
1.Inspectionandmaintenanceofmachinery/equipmentshouldonlybeperformedafterconfirmationof
safe locked-outcontrolpositions.
2.Whenequipmentistoberemoved,confirmthesafetyprocessasmentionedabove.Cutthesupply
pressureforthisequipmentandexhaustallresidualcompressedairinthesystem.
3.Beforemachinery/equipmentisrestarted,takemeasurestopreventshooting-outofcylinderpistonrod,
etc.(Bleedairintothesystemgraduallytocreatebackpressure.)

4. Contact SMC if the product is to be used in any of the following conditions:
1.Conditionsandenvironmentsbeyondthegivenspecifications,orifproductisusedoutdoors.
2.Installationonequipmentinconjunctionwithatomicenergy,railway,airnavigation,vehicles,medical
equipment,foodandbeverages,recreationequipment,emergencystopcircuits,pressapplications,or
safetyequipment.

3.Anapplicationwhichhasthepossibilityofhavingnegativeeffectsonpeople,property,oranimals,
requiringspecialsafetyanalysis.

O
z



Be sure to read before handling.
Refer to page 7 for safety instructions.

Al

AV2000/3000/4000/5000 _
Specific Product Precautions 1

Design |

Selection

AWarnlng

1. Actuator drive

Whenacomponentsuchasasolenoidvalveoractuatoristo
bedrivenusingthisproduct,takeappropriatemeasurestopre -
ventpotentialdangercausedbyactuatoroperation.

. Holding of pressure

Since theproductsaresubjecttoairleakage(allowed),they
cannotbeusedforapplicationssuchasholdingpressureina
pressurevessel.

. Maintenance space

The installationshouldallowsufficientspaceformaintenance
activities.

Selection |

/MA\Warning

1. Confirm the specifications.

The productspresentedinthiscatalogaredesignedonlyfor
useincompressedairsystems.Donotoperateatpressuresor
temperatures, etc.,beyondtherangeofspecifications,asthis
cancausedamageormalfunction.

(Refertospecifications.)
ContactSMCwhenusingafluidotherthancompressedair.

. Extended periods of continuous energization

Contact SMCifvalveswillbecontinuouslyenergizedfor
extendedperiodsoftime.

. Operation of closed centre solenoid valves

Whenclosedcentersolenoidvalvesareused,orwhenusedon
an actuatorwithaloadfactorof50%ormore,jumping
(lurching)cannotbepreventedevenifthisproductisused.

. Using a regulator on the secondary side

Whenmountingaregulatoronthesecondaryside(Aportside),
usearesidualpressurereliefregulator(AR2550t04050)ora
checktyperegulator(AR2560t06060).

With astandardregulator(AR1000to6000),thesecondary
side pressuremaynotbereleasedwhenthisvalveis
exhausted.

. Operation of secondary side solenoid valves

To operatesolenoidvalvesmountedonthisproduct's
secondary side(Aportside),firstconfirmthatthesecondary
side's pressure(P)hasincreasedtobecomeequaltothe
primaryside'spressure(P).

. Operation

The residualpressurereleasefunctionofthisproductisfor
emergency useonly;therefore,avoidoperationinthesame
mannerasordinary3portvalves.

. Using a lubricator

If mountingalubricator,mountitontheprimaryside(Pport
side), ofthisproduct.lfmountedonthesecondaryside(Aport
side),backflowofoilwilloccurandmayspurtoutofthevalve's
Rport.

. Operation for air blowing

Thisproductcannotbeoperatedforairblowingduetotheme -
chanismthatswitchesthemainvalvetobefullyopenafterthe
secondaryside'spressureincreasestoapproximately1/2ofthe
primaryside.

N

A\ Caution

1. Leakage voltage

ParticularlywhenusingaC-Relement(surgevoltagesuppres -
sor)forprotectionoftheswitchingelement,takenotethatlea -
kage voltagewillincreaseduetoleakagecurrentflowing
throughtheC-Relement,etc.

Switchingelement
OFF

(e}
T ReS|stor g of ™
Power 1] Jggl Valve
supply L-------- s=|
- Lo2KagecumTent 3 7y

ACcoilis20%o0rlessofratedvoltage.
DCcoilis3%orlessofratedvoltage.

. Low temperature operation

Althoughthevalvecanbeoperatedatatemperatureaslowas
0°C, measuresshouldbetakentoavoidsolidificationorfree -
zingofdrainageandmoisture,etc.

Mounting |

AWarning

1. If air leakage increases or equipment does

not operate properly, stop operation.
Aftermountingormaintenance,etc.,connectthecompressed
airandpowersupplies,andperformappropriatefunctionand
leakageteststoconfirmthattheunitismountedproperly.

. Instruction manual

Mountandoperatetheproductafterreadingthemanualcare -
fully andunderstandingitscontents. Alsokeepthemanual
whereitcanbereferredtoasnecessary.

. Painting and coating

Warnings orspecificationsprintedorpastedontheproduct
shouldnotbeerased,removedorcoveredup.

Furthermore, contactSMCbeforepainingresinparts,asthis
maycauseadverseeffectsdependingonthesolvent.

Adjustment |

A\ Caution

1. To perform the initial speed adjustment of a

secondary side actuator, supply air from this
valve's primary side and turn ON the pilot
valve. Then, rotate the needle counter clock-
wise from the fully closed condition.



AV2000/3000/4000/5000 _
A Specific Product Precautions 2

Be sure to read before handling.
Refer to page 7 for safety instructions.

| Piping | © | Indicator Light/Surge Voltage Suppressor

ACautlon A\ Caution

1. Preparation before piping

Voltage ACand100VDC 24VDCorless
Before pipingisconnected,itshouldbethoroughlyblownout - o1(s thmdmatomght Tomminano s Wiindcatorght
withair (flushing)orwashedtoremovechips,cuttingoilandot - erminaino, )
herdebrisfrominsidethepipe. . +O)
. . Electrical ®
2. Wrapping of pipe tape circuit ZNR -(+)
When connectingpipesandfittings,etc.,besurethatchips o Terminalno.2—(+)
fromthepipethreadsandsealingmaterialdonotgetinsidethe Terminaino.2(-) Note)Thereisnopolarity(+or-).

valve.
Further, whenpipetapeisused,leave1.5to2threadridges

exposedattheendofthethreads.
| Electrical Connection

< Winding
N\ direction

A\ Caution

TheinternalconnectionoftheDINterminalisasshownbelow,
therefore,connecttothepowersupplysideasshown.

DINterminal

3. Tighten threads with the proper tightening
torque.

Whenscrewindfittingsintovalves,tightenwiththetorquesgi -
venbelow.

Tightening torque for piping

Connectionthreads PropertighteningtorqueN-m Terminal 1 2
Rc1/4 12to14 DINterminal + _
Rc3/8 221024
Rc1/2 28to30
Res4 281030 | Lubrication

Rci 36t038

A\ Caution

1. The valvehasbeenlubricatedforlifeatthefactory,and
doesnotrequireanyfurtherlubrication.

2. Intheeventthatitislubricated,useClass1turbineoil(wit -
houtadditives),ISOVG32.
However, oncelubricationisapplieditmustbecontinued,
astheoriginallubricantmaybeeliminatedleadingtomal -

4. Connection of piping to products

When connectingpipingtoaproduct,refertoitsinstruction
manualto avoidmistakesregardingthesupplyport,etc.

5. F.R.L. module combination
WhenconnectingtoamodularF.R.L.combination(AC2000to
6000), selectoneofthespacers,whichareincluded.(Referto
page6fordetails.)However,modularcombinationwithAC4000-

O6isnotpossible. function. . o =
Furthermore, connectsoftstart-upvalvestothesecondaryside %g\t/aé:gSZMCregardlngCIass2turblne0|I(W|thadd|t|ves),

oftheF.R.L.combination.

6. Primary side piping conditions
The nominalsizeofthepipingmaterial'sorequipment'sbore
should beequaltoorlargerthanthesoftstart-upvalve'sport
size. Thecompositeeffectiveareaoftheprimaryside's(Pport
side's)pipingorequipmentshouldbeequaltoorlargerthanthe

valuesbelow.
Model Compositeeffectiveareamm?
AV2000 5
AV3000 22
AV4000 35
AV5000 50

When thepipingisrestrictedorthesupplypressureis
insufficient, themainvalvewillnotswitchandairleakagemay
occurfromtheRport.

O
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Al

Be sure to read before handling.
Refer to page 7 for safety instructions.

AV2000/3000/4000/5000 _
Specific Product Precautions 3

Air Supply |

Maintenance |

AWarnlng

. Use clean air.
Donotusecompressedairwhichcontainschemicals,synthetic
oils containingorganicsolvents,saltsorcorrosivegases,etc.,
asthiscancausedamageormalfunction.

ACautlon

. Install air filters.

Installairfiltersclosetovalvesattheirupstreamside.Afiltra -
tiondegreeofsumorlessshouldbeselected.

. Install an after-cooler, air dryer or water sepa-

rator, etc.
Airthatincludesexcessivedrainagemaycausemalfunctionof
valves andotherpneumaticequipment.Topreventthis,install
anafter-cooler,airdryerorwaterseparator,etc.

Operating Environment |

/A Warning

1

. Do not use valves in atmospheres of corrosi-

ve gases, chemicals, salt water, water or
steam, or where there is direct contact with
any of these.

. Do not use in an explosive atmosphere.
. Do not use in locations subject to vibration or

impact.

. A protective cover, etc., should be used to

shield valves from direct sunlight.

. Shield valves from radiated heat generated

by nearby heat sources.

. Employ suitable protective measures in loca-

tions where there is contact with water dro-
plets, oil or welding spatter, etc.

.In a dusty environment or when valve swit-

ching noise is intrusive, take measures for
the prevention of dust entry and for noise re-
duction, such as mounting a silencer on the
R port.

N

A Warning

1. Perform maintenance procedures as shown
in the instruction manual.

Ifhandledimproperly,malfunctionordamageofmachineryor
equipmentmayoccur.

. Equipment removal and supply/exhaust of
compressed air
Whenequipmentisremoved,firstconfirmthatmeasuresarein
place topreventdroppingofworkpiecesandrun-awayof
equipment, etc. Thencutthesupplypressureandpower,and
exhaustallcompressedairfromthesystemusingitsresidual
pressurereleasefunction.

3. Low frequency operation

Valvesshouldbeswitchedatleastonceevery30daystopre -
ventmalfunction.(Usecautionregardingtheairsupply.)

4. Manual override operation

Whenthemanualoverrideisoperated,connectedequipment
willbeactuated.Confirmsafetybeforeoperating.

/A\Caution

1. Drainage removal

Remove drainagefromairfiltersregularly.(Refertospecifica -
tions.)

| How to Find the Flow Rate (at air temperature of 20°C)

Chokeflow:when(P

Subsonicflow:when(P

2+0.1)/(P 1+0.1)<0.5

| 293
1+ 0.1)x 57341

2+40.1)/(P 140.1)>0.5

Q=120xSx(P

293
273+t

Q=240xSx(P « 1-P 2)(P2+0.1)x

Q : Airflowrate] 1/min(ANR)]
S : Effectivearea(mm?)

P1: Upstreampressure[MPa]
P2: Downstreampressure[MPa]
t : Airtemperature

Note)Formulasaboveapplytocompressedaironly.Useconven-

tionalformulasforwaterandsteam.

10



Austria
SMCPneumatikGmbH(Austria).
Girakstrasse8,A-2100Korneuburg
Phone:02262-62280,Fax:02262-62285

Belgium
SMCPneumaticsN.V./S.A.
Nijverheidsstraat20,B-2160Wommelgem
Phone:03-355-1464,Fax:03-355-1466

{

Czech

SMCCzech.s.r.o.
Kodanska46,CZ-10010Prague10
Phone:02-67154790,Fax:02-67154793

T

Denmark
SMCPneumatikA/S
JensJuulsvej32,DK-8260VibyJ
Phone:45-70252900,Fax:45-70252901

Estonia

TeknomaEestiAS
Mustamé&etee5,EE-0006Tallinn,Estonia
Phone:259530,Fax:259531

1

Finland
SMCPneumatiikkaOY
Veneentekijantie7,SF-00210Helsinki
Phone:09-681021,Fax:09-6810233

France
SMCPneumatique,S.A.
1,BoulevarddeStrasbourg,ParcGustaveEiffel
BussySaintGeorges
F-77607MarnelLaValleeCedex3
Phone:01-64761000,Fax:01-64761010

O

5 Germany

SMCPneumatikGmbH
Boschring13-15,D-63329Egelsbach
Phone:06103-4020,Fax:06103-402139

E
Greece

S.ParianopoulusS.A.
9,KonstantinoupoleosStreet,
GR-11855Athens
Phone:01-3426076,Fax:01-3455578

= Hungary

SMCHungaryKft.
Budafokiut107-113,1117Budapest
Phone:01-2044366,Fax:01-2044371

Ireland
SMCPneumatics(Ireland) Ltd.
2002CitywestBusinessCampus,
NaasRoad,Saggart,Co.Dublin
Phone:01-4039000,Fax:01-4640500

l] Italy

SMCltaliaS.p.A
ViaGaribaldi62,l-20061Carugate,(Milano)
Phone:02-92711,Fax:02-92150394

= Latvia

Ottensten LatviaSIA
CiekurkalnaPrimaGaraLinija11,
LV-1026Riga,Latvia
Phone:371-23-68625,Fax:371-75-56748

i Lithuania

UABOttenstenLietuva
Savanoriupr.180,LT-2600Vilnius,Lithuania
Phone/Fax:370-2651602

OTHER SUBSIDIARIES WORLDWIDE:

ARGENTINA,AUSTRALIA,BOLIVIA,BRASIL,CANADA,CHILE,CHINA,HONGKONG,INDIA,MALAYSIA,MEXICO,NEWZEALAND,
PHILIPPINES,SINGAPORE,SOUTHKOREA, TAIWAN,THAILANDIA,USA VENEZUELA
For more information, please contact your local SMC Regional Centre

SMC UK Contact Numbers

= Netherlands

SMCPneumaticsBV
Postbus308,1000AHAmsterdam
Phone:020-5318888,Fax:020-5318880

- Norway

SMCPneumatlcs(Norway YA/S
Wollsveien13C,granfossNoeringspark
N-134Lysaker,Norway
Phone:22996036,Fax:22996103

; Poland

SemacCo.,Ltd.
PL-05-075Wesolak/Warszaway,ul Wspolna1A
Phone:022-6131847,Fax:022-613-3028

- Portugal

SMCEspafa(SucursalPortugal),S.A.
RuadeEng®FerreiraDias452,4100Porto
Phone:02-610-89-22,Fax:02-610-89-36

I I Romania

SMCRomaniasrl
VasileStroescu19,Sector2,Bucharest
Phone:01-210-1354,Fax:01-210-1680

Russia
SMCPneumatikLLC
CentrakoBusinessCentre103,
BolshoyProspectV.0.,199106St Petersburg
Phone:812-1195131,Fax:812-1195129

Slovakia

SMCSlovakias.r.o.
Pribinovaul.C.25,81902Bratislava
Phone:0-5633548,Fax:07-5633551

&
Slovenia

SMCSloveniad.o.o.
Grajskitrg15,8860Zuzemberk
Phone:068-88044Fax:068-88041

e Spain
SMCEspafa,S.A.
Zuazobidea14,Pol.Ind.Jundiz,
E-01015Vitoria
Phone:945-184100,Fax:945-184124

-I Sweden

SMCPneumaticsSwedenA.B.
Ekhagsvégen29-31,S-14105Huddinge
Phone:08-6030700,Fax:08-603 0710

-I Switzerland

SMCPneumatikAG
Dorfstrasse7,CH-8484Weisslingen
Phone:052-396-3131,Fax:052-396-3191

Turkey

EntekPnématikSan.veTicLtd.Sti.
PerpaTic.MerkeziKat:11No:1625,
TR-802700kmeydanilstanbul
Phone:0212-221-1512,Fax:0212-220-2381

AN uk
SMCPneumatms(UK)Ltd

Vincent Avenue, Crownhill,
MiltonKeynes,MK80AN
Phone:01908-563888Fax:01908-561185

HeadOffice:SMCPneumatics(UK)Ltd,VincentAvenue,Crownhill,MiltonKeynesMK80AN

THE NATIONAL SALES CENTRE FOR ENGLAND & WALES
Internal Sales
(Price, Delivery Information & Order Placement)
Freephone:08001382930Fax:01908555064
e-mail:sales @ smcpneumatics.co.uk

Customer Services
(Post-Order Resolution)
Freephone:08001382931Fax:01908555065
e-mail:customerservice @ smcpneumatics.co.uk

SMC SALES CENTRE FOR SCOTLAND & N.IRELAND
Tel:01236781133Fax:01236780611
SMCPneumatics(UK)Ltd,1CarradaleCrescent,BroadwoodBusinessPark,Cumbernauld,GlasgowG699LE

SMC UK Distributors

TECHNICAL CENTRE
Freephone:08001382932Fax:01908555066
e-mail:technical @ smcpneumatics.co.uk

SMC FAST RESPONSE
(Literature & Catalogue Requests)
08000262006

Birmingham
JAMESLISTER

Bristol
APPLIEDAUTOMATION

Cardiff
WALESFLUIDPOWER

Tel:01215803800 Tel:01179827769 Tel:02920494551
Fax:01215535951 Fax:01179235522 Fax:02920481955
Blackburn Bury St Edmunds Plymouth
BLACKBURNPNEUMATICSYSTEMSLTD PNEUMATICLINES APPLIEDAUTOMATION
Tel:01254682232 Tel:01284706239 Tel:01752343300
Fax:01254682224 Fax:01284761218 Fax:01752341161
SMC CORPORATION1-16-4Shimbashi,Minato-ku, Tokio105JAPAN;Phone:03-3502-2740Fax:03-3508-2480
2000/06/01

Specificationsaresubjecttochangewithoutpriornotice

andanyobligationonthepartofthemanufacturer.



