VP-SMY116EN

ORIGINAL INSTRUCTIONS

Instruction Manual

Residual pressure release valve for use in
safety related systems

Series VP#46 modular connection type

Safety component as defined by the Machinery
Directive 2006/42/EC article 2c.

The intended use of this valve is to vent a protected system to
atmosphere when it is de-energised. When properly integrated into a
suitable safety system the duplex valves are compatible for use in
systems up to Category 4, and the single valves are compatible for use
in systems up to Category 2 as defined by EN ISO 13849-1:2015.

1 Safety Instructions

These safety instructions are intended to prevent hazardous situations
and/or equipment damage. These instructions indicate the level of
potential hazard with the labels of “Caution,” “Warning” or “Danger.”
They are all important notes for safety and must be followed in addition
to International Standards (ISO/IEC) ™, and other safety regulations.

D ISO 4414: Pneumatic fluid power - General rules relating to systems.
ISO 4413: Hydraulic fluid power - General rules relating to systems.
IEC 60204-1: Safety of machinery - Electrical equipment of machines.
(Part 1: General requirements)

ISO 10218-1: Robots and robotic devices - Safety requirements for
industrial robots - Part 1: Robots.

This manual contains essential information for the protection of users and

others from possible injury and/or equipment damage.

e Refer to product catalogue, Operation Manual and Handling
Precautions for SMC Products for additional information.

¢ Read this manual before using the product, to ensure correct handling,
and read the manuals of related apparatus before use.

e Keep this manual in a safe place for future reference.

e To ensure safety of personnel and equipment the safety instructions in
this manual must be observed, along with other relevant safety
practices.

A . Caution indicates a hazard with a low level of risk which, if
Caution . o o
not avoided, could result in minor or moderate injury.
A Warni Warning indicates a hazard with a medium level of risk
arning

which, if not avoided, could result in death or serious injury.

Danger indicates a hazard with a high level of risk which, if
A\ Danger . . ; T
not avoided, will result in death or serious injury.

A Warning

e The compatibility of the productis the responsibility of the person
who designs the equipment or decides its specifications.
Since the product specified here is used under various operating
conditions, its compatibility with specific equipment must be decided
by the person who designs the equipment or decides its specifications
based on necessary analysis and test results. The expected
performance and safety assurance of the equipment will be the
responsibility of the person who has determined its compatibility with
the product. This person should also continuously review all
specifications of the product referring to its latest catalogue
information, with a view to giving due consideration to any possibility
of equipment failure when configuring the equipment.

e Only personnel with appropriate training should operate
machinery and equipment.
The product specified here may become unsafe if handled incorrectly.
The assembly, operation and maintenance of machines or equipment
including our products must be performed by an operator who is
appropriately trained and experienced.

1 Safety Instructions - continued

e Do not service or attempt to remove product and machinery/
equipment until safety is confirmed.

1) The inspection and maintenance of machinery/equipment should
only be performed after measures to prevent falling or runaway of the
driven objects have been confirmed.

2) When the product is to be removed, confirm the safety measures as
mentioned above are implemented and the power from any
appropriate source is cut, and read and understand the specific
product precautions of all relevant products carefully.

3) Before machinery/equipment is restarted, take measures to prevent
unexpected operation and malfunction.

¢ Do not use this product outside of the specifications.

e Contact SMC beforehand and take special consideration of safety
measures if the product is to be used in any of the following
conditions.

1) Conditions and environments outside of the given specifications or
use outdoors or in a place exposed to direct sunlight.

2) Installation on equipment in conjunction with atomic energy,
railways, air navigation, space, shipping, vehicles, military, medical
treatment, combustions and recreation, or equipment in contact with
food or beverages, emergency stop circuits, clutch and brake circuits
in press applications, safety equipment or other applications unsuitable
for the specification described in this document.

3) An application which could have negative effects on people,
property or animals requiring special safety analysis outside the scope
of EN ISO 13849 described in this document.

4) Use in an interlock circuit, which requires the provision of double
interlock for possible failure by using a mechanical protective function,
and periodical checks to confirm proper operation.

e Always ensure compliance with relevant safety laws and
standards.

o All electrical work must be carried out in a safe manner by a qualified
person in compliance with applicable national regulations.

A\ Caution
e The product is provided for use in manufacturing industries.
The product herein described is basically provided for peaceful use in
manufacturing industries.
If considering using the product in other industries, consult SMC
beforehand and exchange specifications or a contract if necessary.
If anything is unclear, contact your nearest sales branch.

2 Specifications

Warning
Special products (-X) might have specifications different from those
shown in this Instruction Manual. Contact SMC for specific drawings.

2.1 Functional description

The product consists of either one or two solenoid operated 2 position 3
port valves, which are connected to a main air supply (in some cases via
an integrated soft-start valve). The valves are capable of performing the
safety function described in this document. The soft start valve is
intended to allow the end user to perform machine operational start up
procedures with reduced flow potential until a pre-set operational
pressure is achieved. At the defined pressure the soft start valve allows
full flow in order to achieve full operation. The soft start function is
intended for machine operation purposes and not for the performance of
a safety function.

2.2 Valve specifications

2 Specifications - continued

2 Specifications - continued

Standard High pressure

Size VP546 VP746 | VP546K VP746K

Type of Actuation Normally closed

Return method Spring return

Fluid Air
Proof pressure [MPa] 1.05 15
| I pil i
nternal pilot operating pressure 02516 0.7 025101
range [MPa]
) S,D
External pilot . 0.05t0 0.7 0.05t0 1
operating Main type
ressure |SS, DS
pressure P . 0.25t0 0.7 0.25t0 1
type
range [MPa] - " -
Pilot pressure Same as main pressure (min. 0.25)

Ambient & operating fluid

temperature [C] -10~+50 (no freezing / no condensation)

Ambient humidity 20 to 90% RH (no condensation)

Lubrication Not required N°*¢ %)

Operating frequency: Max 30 cycles per minute

Operating frequency: Min 1 cycle per week No© 2

Duty cycle Contact SMC

Response time See 2.11.2

iy ;‘“[‘m’,z;]b ration resistance 150/ 30 Moo 49 Minimum permissible load (ris\igi(\iellrgsj) ‘ (ris\i’gi(j:l’;‘sj)

Air quality 5 pm filtration or smaller Rated voltage [VDC] 24

Environment Indoor use only Maximum permitted load current [mA] 50 Noe )

Enclosure P65 Maximum permitted load inductance [H] 0.5 Note )

Buoo [cycles] 10,000,000 Vo< 6) 5,000,000 %€ © Rated insulation voltage [V] 300 | 600
Maximum 20 years or when Maximum 20 years or when Electric shock protection class Class Il (EN 60947-5-1)

Mission time [years or cycles] the number of cycles = Bioo, | the number of cycles = Biop, Pollution degree Level 3 (EN 60947-5-1)
whichever occurs first N ? whichever occurs first N ) Vibration / Impact resistance See note >

M-S type 0.5 0.8 0.5 0.8 Table 5.

Mass M-D type 0.8 14 0.8 14

(examples) M-SS type 0.7 13 0.7 13 Note 1) For the purposes of EN ISO 13849-2:2012 table D.2 the switch is de-rated

kgl M-DS type 10 19 10 19 from the figures specified by the switch manufacturer. The switch load must

Table L. be limited in the application in order to maintain the specified safety

Note 1) If lubrication is used in the system, use class 1 turbine oil (no additive), ISO
VG32.
Note 2) The valve must be energised/de-energised at least once per week.
Note 3) See section 2.5 for switch impact/vibration specifications.
Note 4) Impact resistance:
« No malfunction resulted from the impact test using a drop impact tester.
e The test was performed in both energised and de-energised states to
the axis of and at right angles to the direction of the main valve and
armature (Values quoted are for a new valve).
Note 5) Vibration resistance:
« No malfunction occurred in a one-sweep test between 8.3 and 2000 Hz.
e Test was performed in both energised and de-energised states to the
axis of and at right angles to the direction of the main valve and armature
(Values quoted are for a new valve).
Note 6) The Baop figure is estimated from SMC life tests under SMC test conditions.
Note 7) See section 2.11.4 for details.

2.3 Flow characteristics Nt¢%.2)

VP546 S type D type SS type DS type
FIo Passage: [ 12 2-3 1-2 2-3 1-2 2-3 1-2 23
characteristics (P—A) | (A—R) | (P->A) | (A—R) | (P—A) | (A—R) | (P—A) | (A—R)
Cliiter/(s.bar)] 8.8 8.3 6.6 8.3 6.6 8.3 5.6 8.3
b 0.18 0.18 0.13 0.18 0.13 0.18 0.06 0.18
Cv 2.1 2.0 1.5 2.0 1.5 2.0 1.3 2.0
Table 2.
VP746 S type D type SS type DS type
Flo Passage: | 12 23 1-2 23 1-2 23 1-2 2—-3
characteristics (P—A) | (A—R) | (P=A) | (A—R) | (P=A) | (A—R) | (P-A) | (A—R)
Clliter/(s.bar)] 14.2 12.3 10.8 12.3 10.6 12.3 8.9 12.3
b 0.22 0.25 0.13 0.25 0.11 0.25 0.08 0.25
Cv 3.4 3.0 25 3.0 2.4 3.0 2.0 3.0
Table 3.

Note 1) Flow characteristics shown are for standard pressure type and high
pressure type.
Note 2) For flow during soft start mode, see section 2.8.2.

The flow direction is identifiable by an arrow in the manifold itself. Please
see some examples in Figure 1.

Figure 1.
2.4 Pilot valve specifications
Electrical entry D or Y type DIN terminal (See 3.8.1)
Coil rated voltage [VDC] 24
Allowable voltage fluctuation -10% to +10% N
Power consumption [W] 0.45
Surge voltage suppressor Varistor
Indicator light LED
Table 4.
Note 1) Valve state is not defined if electrical input is outside of specified operating
ranges.

2.5 Limit switch specifications

Omron Rockwell Automation
G1/2 conduit
M12 connector
Contact resistance [mQ] 25 max 50 max

Electrical entry M12 connector

performance, including the Biop and mission time.
Note 2) The Omron switch is subject to the following vibration and impact limitations
specified by the manufacturer:
e ‘Contact opening time should be less than a 1 ms pulse under vibration
of 0.75 mm single amplitude, 10 to 55 Hz, 10 cycles in each direction for
45 minutes.’
e Impact: 300 m/s2 (Contact open time: 1 ms maximum pulse).
Note 3) The Rockwell Automation switch is subject to the following vibration and
impact limitations specified by the manufacturer:
o Impact: IEC60068-2-7 (30gn (300m/s?)), 3 pulses per axis).
e Vibration: IEC60068-2-6 (10...55Hz, 0.35mm amplitude).

2.6 Safety specification

o Safety function: When the valve is de-energised, the protected circuit
is vented to atmosphere.

e The valve assembly is compatible for use in systems up to either
Category 2 or Category 4 depending on configuration according to the
Safety Standard when integrated into a suitable safety system.

o In this section, ‘the Safety Standard’ refers to EN ISO 13849-1 and ‘the
Validation Safety Standard’ refers to EN ISO 13849-2 as referenced in
the Declaration of Conformity.

o Information about compatibility with the Safety Standard is given in
section 2.11.

2.7 Pneumatic symbols (examples)

2.7.1S type
é____ X -G
H
1(p)+—F o () 1(P) 2(A)
3(R)A 3(R)
(?ﬂ ®1z) ((19” 12)

3 (g)g) %ﬂ 5)2)
Figure 2. Internal pilot Figure 3. External pilot

(Omron switch variant shown for reference)

2.7.2 D type
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Figure 4. Internal pilot (Omron switch variant shown for reference)
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Figure 5. External pilot (Omron switch variant shown for reference)
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2 Specifications - continued
2.7.3 SStype
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Figure 6. Internal pilot (Rockwell switch variant shown for reference)
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Figure 7. External pilot (Rockwell switch variant shown for reference)

2.7.4 DS type
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Figure 8. Internal pilot (Rockwell switch variant shown for reference)
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Figure 9. External pilot (Rockwell switch variant shown for reference)

2.8 Soft start specification and operating principle
2.8.1 Operating principle

In a safety related application, the machine safety system will energise
the safety valves (V3 and V4 in Figure 9) when the machine is safe to
operate. When both valves are energised air will flow into the
protected system via port 2 (A). The flow is initially limited by needle
valve V1 and pressure in the protected system will remain low as the
system fills or actuators move slowly. The pressure will eventually rise
as the system becomes full or the actuators stop moving. As P2
pressure increases (see Figure 10) valve V2 switches and valve V1 is
by-passed. In this condition air will flow into the protected system
according to the figures given in section 2.3.

2 Specifications - continued

When either of the valves V3 or V4 are de-energised the protected
system is vented to atmosphere. When the protected system pressure
drops below P2 valve V2 returns to its spring returned state with V1

limiting the flow to V3 and V4.

Outlet pressure MPa P2

0.4

0.3

0.1

0.2 0.3 0.4 0.5 0.6 0.7

Inlet pressure MPa P1

Figure 10. Switching pressure (Close - Open) of soft start-up valve V2

2.8.2 Soft start flow
The adjustable flow restriction is set by V1, see Figure 11 and 12.

Flow (L/min {ANR})

Flow (L/min {ANR})

800
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100

800
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400
300
200
100

0.7MPa
0.5MPa
0.25MPa

0 0.5 1 1.5 2 2.5 3 3.5 4

Needle rotations (Number of turns)
Figure 11. Needle valve flow characteristics VP546(K)-SS/DS
(Use this graph as a guide only)

0.7MPa
0.5MPa
0.25MPa

0 0.5 1 1.5 2 2.5 3 35 4

Needle rotations (Number of turns)
Figure 12. Needle valve flow characteristics VP746(K)-SS/DS
(Use this graph as a guide only)

2 Specifications - continued

2.9 Declaration of conformity

gswc. C€

EU DECLARATION OF CONFORMITY

EC [leKNapaumA 3a CLoTaETCTEHE EU- B
EU Prohldseni o shodé Déclaration UE de c:nfbrmllé I}Eklara(]a 2godnodci UE
EU-pverensstemmelseserklzring Ell izjava o sukladnosti Declaragio UE de conformidade
lar ung EL Declaratia de conformitate ue
RHJU aupptpdaan Dichiarazione UE diconformita Wyhlasenie o zhode EU
DE(Iaraclon UE de Eonfolmldld E5 atitikties deklarazija ﬁlllm EU o skladnosti
ELi vastavusdeklaratsioan ES atbilstibas deklaracija U-farsakran om dverensstammelse

Original declaration Doc. No. VP500-TF1Y61EN

SMC Corporation, 4-14-1 Sotokanda, Chiyoda-ku, Tokye 101-0021 Japan,
declares under its sole respansibility, that the following equipment:
Residual Pressure release Valves

VP546 and VP746 series

Batch No. <ZP onwards> Marked <H>

is in conformity with the relevant Unien harmonisation legislation and has been
demonstrated to fulfil the requirements with reference to the harmonised
standard(s) or applied standard(s) as listed below:

| Directive Requirements | Harmonised/applied standards

l EM 15O 13849-1:2015
2006/42/EC :

[Machinery Directive] | "M EN IS0 13849-2:2012

EN ISO 4414:2010

2014/30/EU .
[EMC Directive) Annex| EN 61000-6-2:2005
2011/65/EUM )

‘ [RaHS Directive] | Annex I EN IEC 63000:2018 B

W Including substances added by Commission Delegated Directive (EU) 2015/863.
Name and address of the person authorised to compile the technical file':

Mr. G. Berakoetxea, Executive Officer, SMC European Zone, ’
SMC Espaiia, 5.A., Zuazobidea 14, 01015 Vitoria, Spain

Importer/Distributor contact details www.SMC.eu, www.SMCworld.com

S Jorhs it

Shinichi Yoshimura
General Manager
Product Development Division - 1

Tokyo, Date: 25 JAN 2021

2 Specifications - continued

2.

10 Batch code

The batch code indicated in the product label translates to construction
year / month according to the following table (eg. “ZQ = Mar 2021):

Pagelof2

(BE) SMC C: ti Wil cacR HOHOAZTEACTBS Ha Crioda 33
XADMOHMIALMA M M3THAHRBA M3MCKBIHUATE HA mpmunn]unewa[’ﬁ) i apﬁ[ruumn (uwre) Eral\niu‘{ln] nnl:uvmd ) Ha CTPANMLD
U1 Ha 1 ARPEC HI ARUETS, YIBAHOMOUEND A3 CHCTABN TEXHHUECHOTD 4OCHE

(5] Spolenost SMC Corporation prohiaguje dle své wihradni odpovidnost, fe zafizenie v souladu s pilshuénou harmonlzovanou leglslathou
Unie  bylo dakizéno, 1e pini potadavky s odkazem na_harmonizovans normy, jak je uvedeng na strané 1
1l Nizev a adresa aseby oprivnéné k sestaveni technického souboru

(9A) SMC Corporstion erkisrer under eget ansvar, st udstyrat ar | overansstemmelse med den relevante, r.m.nnuerede EU-dovgivning o at
det er blevet phuist, a1 det opfylder kiavene med henvisning til de(n) harmonisereds standardler], der er anfurt pd side
1 Navn o adresse pa den person, dar er autorisares tl 3t samie den tekniske

{DE) SMC Corporation erkldrt in alleiniger Verantwortung, dass das Produkt die einschligigen Harm[:ni!lrrurgxruhlw(‘rxhrlf!(‘n der Union
sawia nachweislich die Anforderungen in Bezug auf die auf Se der Mormen erfulit.
11 Name und Anschrift der Person, die bevollmachtigt Ist, die Televanten technischen Unteriagen resammentustalion

{EL)H SMC Corporation el e amasdesans ns euBio on o etonhiayds clva adjibuvas ue t ey vonBzoia puapuduans s
Fuwong ko Exel anoberyBEl G ol T1c GREITGEL DXETIKE: JE T0 EvIpROMOYEVD mRGTURG (pdTunaY, dnwe vadépovta: ot aebifa
1 Dgjin ot GLe0BUNT Tou unedBLVBL yia ty KEtEton 10U oD Sakiou

(ES) SMC Corporation declara, bajo su responsabilidad, que el equipo es conforme con la legislacién vigente de la Unién Europea y ha
demostrade gue cumple los requisitos referentes a lajs) norma(s) armaenizada(s) o aplicadals) enumerada(s} en la pagina
" Bombre y direccidn de la persona autorizada para recopilar el archive técnica

(ET) SMC I oma tutusel, et seadmed vastavad asjakohastele lidu Uhthustamisaktidele ja on thestatud, et nad
wastavad viidetega nduetele harmoneeritud wii rakendatud standardi (te] le, mis on loethetud 1. lehel.
1 Tehnilise dokumentatsioon: koostamiseks volitatud islku nimi Ja aadress

(FI) SMC Corporation vakuuttaa yksinomaisella vastuullzan, etts laite on asiza koskevan unionin yhdenmukaistamislainsa§dinnan vaatimusten
mukainen J on osoltattu t2yttavén sivalla 1 lueteltsjen yhdenmukaistettujen standardien vaatimuksat
BiSan henkilan nimi ja osoite, joks on valtuutettu kokoamaan tekninen eritelmi

(FR) 5%4C Corporation déciare sous sa seule responsabilité, que I'équipement est conforme 3 ta Kgislation de I'Union relative & I'harmanisation
eta démontré qu'il répond aux exigences en référence i la ou aux normels} harmanisée(s] ou appliqué comme indiqué & la page 1
I Nom et adresse de la personne autorisée 3 constituer le dossier technique

[HR) SMC Corporatien izjavijuje na svoju iskljutivu odgovornost da je oprema u skladu s 2akonskim propisima Unije 7a uskladivanje i da dokazana
Ispunjava zahtjeve L vezi s uskladenim narmama il primijenjenim normamsa, navedenim na stranici 1
i Ime i adresa osobe ovlastene 2a spunjavanje tehnicke dokumentaciie

[HU) Az SMC Kizdrélagas , kijalent, hogy a
ds Kimutattdk, hogy megfelel az 1. oldalon felsorolt szabwiny (ok)
81 A miszakl dokumantacio osszedllitasira jogosult ssemely neve ds cime:

megfelel az alkaimazandd EU harmaniz4cids jogszabalyoknak,

(1T SWiC Corporstion diciara, sotta 13 sus escusiva responsabilt, che Fapparecchio & corforme alls prtinente normativa i armoniasione
dellUniona & hs dimastrato di soddlisfare | requisiti nellambito delle narma armenizzate o applicaty indicate 3 pagin
I Nome e indirizo della persona auterizzata a compilare la documentazione tecnica

[LT) SMC C tion, deklaruoja, prisil wisa
standarty ir standartus pateikius pirmame puslapyje.
&l Asmens, [galioto sudarytl tachning byla, vardas, pavarde ir adresas

kad gaminys atitinks Saiunges teisés aktus, bandymal athkti naudajant damyl)

LV} SMC Korporacija pazina, ka ir pilnied atbildiga par 1o, ha -ekam atbllst attiecigajiem Eiropas Savienibas saskaoasanas tiesTou aktiem un ir
pleradits, ka ta athilst prasibam ar atsauci uz | kas uzskaiiti 1. lappusé
4 Tds personas vrds un adrese, kura pilnvarcta apkopat lenmskn Betu

ML) SMC Corporation mklaan oﬂderellen mantwanrdelukhe-d dat haar apparatuur wldu:l ann de betreffende harmonisatiewetgeving van
de Europese Unie en voldoet & rmien) zoals vermeld op pagina 1.
4 Naam en adres van o2 persaan d\e gemachtigd I+ o hit techich doier samen te stellen

{PL) SMC C: tion deklaruje na swojy wylgezng odp te urzgdzenis jest zgadna z odpowlednimi zrarmcmwanvm priepisami
pravea Unil | wykazata, te speiniz wy h lub 1 norm h ra stronia 1

] Imig | nazwisko oraz adres osoby b j do i i

{PT) 5MC Corporation declara sob sua que 0 com a legistalio vigente da UE e fol

damonstrado que cumpre o5 requisitos definidos nas normas harmonizadas cu apnrme.s 12l coma indicado na pégna 1.
1 Nome e morada da pessoa aulorizada a campilar o ficheiro técnico

{RO) SMC Carporation declard sub 53 enclusiv cd SunLin cu begislatia relevanty de armonizare a
Uniunil 5 s-a demonstrat c indeplineste cerintele cu referire |a standardele armanizate sau aplicate, asa cum sunt enumerate la pagina 1
18 Numele 5i adresa persoanei autorizate 53 compikeze documentatia tehnici

{5K] M Corporaion a st aodpavednost vyt e aradenie e v thade 3 rlubim harmarizatnim gy predsis e 3

jenycl h alel

I‘J Mer\o 3 adresa osoby oprévnane] na zostavenie technicke) mkumemwe

(5L) Korporacija SMIC 2 i2kljutno odgevornestjo zjavia, da je oprema skladna 2 ustrazno usklajevaino zakonodajo Evropske unije ter, da je bilo
dokazano, da izpolnjuje zahteve iz all drugi . navedenih na strani 1
1% me in nasiov osebe, pooblaitene za pripravo tehnitnega spisa

{SV) SMC Corporation férstkrar pd eget ansvar att utrustningen Guerensstammer med relevant EL-agstiftning om harmarisering och har
uppvisat att den uppfyller kraven avseende harmoniseradie) standardler) enligt vad som anges pd sidan 1.
11} Mamn och adress fir persanen som &r auktoriserad att sammanstilla den tekniska filen

Construction Production batch codes
Year / Month | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
2021 Zo | ZP | ZQ | ZR | ZS | ZT | ZU | 2V | ZW | ZX | Zy | ZZ
2022 Ao | AP | AQ [ AR | AS | AT |AU | AV | AW | AX | Ay | yZ
2024 Co|CP|CQ|CR|CS|CT|CU|CcVv | CW |CX|Cy|CZ
Table 6.

2.11 Safety system
2.11.1 Timing diagram

Enable Signal |
Output to coil 1
Output to cail 2
Switth1 —— |
Switch 2 ,' l
Outlet Pressure l ,’

If either switch
does not close
after the

=— respective coil is
de-energised,
then the system
shall not be

j restarted.

Valve ONT1 ——«—

Start up
Shut down

e+ Valve OFF T2
Switch ON T3 - ave

—>»—«+—— Switch OFF T4

Figure 13. Diagram for a duplex valve

Note: The monitor switches are Normally Closed, i.e. closed when the
valve solenoids are de-energised. The monitor signals are therefore
shown ‘High’ when the valve is de-energised.

2.11.2 VP546(K) / VP746(K) valve and switch response

o The valve response time ON (T1) depends on the supply pressure, the
volume of the protected system and the soft start operation (see 2.8).
T1 times are not related to the safety function.

e The valve response time OFF (T2) depends on the volume (V) and the
flow capacity of the protected system. It is defined as the time interval
in which the pressure in a test volume connected to an outlet port of
the valve reduces from 0.63 MPa to 0.05 MPa in response to a change
in the control signal to that valve. Refer to table 7 and 8 for indicative
values under SMC conditions.

e The ON response time of the limit switch (T3) is shown in the table
below.

e The OFF response time of the limit switch (T4) is shown in the table
below.

A Caution
e Response time values are for reference only and it is the system
integrator’s responsibility to obtain the actual values.
Volume Valve OFF Switch Response
/ litre response / T2, ms T3, ms T4, ms
3 1110
155
10 3560 30
0 2060 (250 for K type)
Table 7. VP546(K) response time
Volume | Valve OFF response Switch Response
/ litre /T2, ms T3, ms T4, ms
3 930
280
10 2750 40
20 5350 (350 for K type)
Table 8. VP746(K) response time
A Caution

e Response times are based on tests under SMC conditions and are not
guaranteed. Always observe the terms of 2.11.3.

e Exhaust times will increase on the duplex valves when only one

channel is functioning in a fault condition.
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2 Specifications - continued

2.11.3 Relationship of flow and response performance to safety
function

The safety function is to vent the compressed air in the protected
system so that the protected system does not present a hazard when
the application operates under the control of a suitable safety system.
The time taken for the air to vent and remove the hazard is a function
of:
The flow capacity of the valve
The flow restriction of silencers fitted to the valve
The volume of the protected system
The pressure of the air in the protected system

o The flow restrictions in the protected system
The end user is expected to establish the time taken to vent the
application system and ensure that this time is consistent with the
requirement of the overall safety system. This includes the selection of
suitable silencers.
The performance of the system should be validated by test after each
installation to ensure that the actual performance of the valve is
consistent with the safety function. Validate the performance of the
system under all foreseeable operating conditions of pressure, flow
and volume.

2.11.4 Mission time according to the Safety Standard

The operational life of the product shall be limited to the mission time
stated in section 2.2. The user is expected to calculate an equivalent
figure in time units from the B;op value based on the operating cycles of
the application. In no circumstances can the mission time exceed 20
years. After the mission time has expired for the component it shall be
replaced with a new unit.

2.11.5 MTTFpaccording to the Safety Standard

The B,op for the component given in section 2.2 is derived from product
knowledge and based on specific life tests. The system integrator should
use this data to determine MTTFp and the Performance Level (PL) of the
system using the methods described in the Safety Standard.

2.11.6 Diagnostic Coverage according to the Safety Standard

These valves are fitted with ‘direct monitoring’ according to Table E1 of
EN ISO 13849-1. When properly integrated these valve assemblies can
contribute to a DC value of 99% to the DCavg for the complete safety

function.

2.11.7 Common Cause Failures according to the Safety Standard
CCF analysis is the responsibility of the system integrator.

The single valve is a single channel system so CCF does not apply.

The duplex valve has 2 channels made of identical valves. The use of
this valve might not allow the system calculation to include CCF points
for diversity.

3 Installation

3.1 Installation

A Warning

Do not install the product unless the safety instructions have been read
and understood.

Do not install the product if it appears to have been damaged during
transport.

The valve must be protected from contamination from the downstream
system when air is vented through the valve.

Do not paint the product.

Do not remove or cover up warnings or specifications printed or affixed
to the product.

Ensure sufficient space for maintenance activities. When installing the
products, allow access for maintenance.

Ensure that the connections of pipework and cables to the unit do not
result in a residual trip hazard to system operators or maintainers.

If air leakage increases or equipment does not operate to specification,
stop operation.

Check mounting conditions when air and power supplies are
connected. Initial function and leakage tests should be performed after
installation.

3.2 Environment

A Warning
Do not use in an environment where corrosive gases, chemicals, salt
water or steam are present.
Do not use in an explosive atmosphere.
Do not expose to direct sunlight. Use a suitable protective cover.

3 Installation - continued

Do not install in a location subject to vibration or impact in excess of
the product’s specifications.

Do not mount in a location exposed to radiant heat that would result in
temperatures in excess of the product’s specifications.

Do not install in a location subject to strong magnetic fields.

Do not install in an EMC environment other than ‘industrial’ according
to the scope of standard listed on the Declaration of Conformity.

If it is used in an environment where there is possible contact with oil,
weld spatter, etc., exercise preventive measures.

When the solenoid valve is mounted in a control panel or is energised
for a long time, make sure ambient temperature is within the
specification of the valve.

Ambient humidity

When using the valve in environments with low humidity, take
measures to prevent static.

If the humidity rises, take measures to prevent the adhesion of water
droplets on the valve.

Do not use in high humidity environment where condensation occurs.
Altitude limitation is 1000 m above sea level.

3.3 Piping

A\ cCaution

Before connecting piping make sure to clean up chips, cutting oil, dust
etc.

When installing piping or fittings, ensure sealant material does not
enter inside the port. When using seal tape, leave 1 thread exposed
on the end of the pipeffitting.

Winding
direction #

Figure 14.

Tighten fittings to the specified tightening torque.

Port Connection Thread Tightening
size (R, NPT) Torque [N-m]
X (External pilot) 1/8 (Rc, G, NPT) 3to5
3(R) for VP500 / VP700 3/8 (G) 1510 20
Table 9.

3.4 Lubrication

A Caution

SMC products have been lubricated for life at manufacture, and do not
require lubrication in service.

If a lubricant is used in the system, use turbine oil Class 1 (no additive),
ISO VG32. Once lubricant is used in the system, lubrication must be
continued because the original lubricant applied during manufacturing
will be washed away.

3.5 Air supply

Warning

Type of fluids

Please consult with SMC when using the product in applications other
than compressed air.

When there is a large amount of condensate.

Compressed air containing a large amount of water vapour can cause
malfunction of pneumatic equipment such as valves. An air dryer or
water separator should be installed upstream from filters.

Drain flushing

If condensation in the drain bowl is not emptied on a regular basis, the
bowl will overflow and allow the condensation to enter the compressed
air lines. It causes malfunction of pneumatic equipment.

If the drain bowl is difficult to check and remove, installation of a drain
bowl with an auto drain option is recommended.

Type of air

Do not use compressed air that contains chemicals, synthetic oils
including organic solvents, salt or corrosive gases, etc., as it can cause
damage or malfunction.

A Caution

3 Installation - continued

The air supply to the valve must be large enough to operate the valve
and to deal with possible transient pressures. The supply connection
should be a minimum of 3/8” for VP546 and %" for VP746.

When extremely dry air is used as the fluid, degradation of the
lubrication properties inside the equipment may occur, resulting in
reduced reliability (or reduced service life) of the equipment. Please
consult with SMC.

Install an air filter upstream near the valve. Select an air filter with a
filtration size of 5 ym or smaller.

Take measures to ensure air quality, such as by installing an
aftercooler, air dryer, or water separator.

If excessive carbon powder is seen, install a mist separator on the
upstream side of the valve.

If excessive carbon dust is generated by the compressor it may adhere
to the inside of a valve and cause it to malfunction.

When using the external pilot type valve, it is recommended that the
main supply pressure and the pilot pressure are taken from separate
lines.

A Warning
Ensure there is no hazard created by any air trapped between the
check valve and the pilot valves.
Minimise the distance between the valve and the air supply and
between the valve and the protected system. Do not place any devices
between the valve and the protected system that might interfere with
the safety function. The exhaust ports of the valve should not be left
unconnected.
The exhaust ports of the valves should never be blocked and must be
protected from ingress of contamination by a suitable silencer or device
which does not affect the valve function.

3.6 Mounting

Caution

The valves are compatible with the modular FRL unit AC-D series,
please observe the AC-D precautions for mounting orientation.
The valves require the use of Y#00T-D spacers with brackets.

Size Spacer with bracket Tightening torque [N-m]
VP546 | AC30 Y300T-D 1.2+0.05
VP746 | AC40 Y400T-D 1.2+0.05

Table 10.

Figure 15. Y#00T-D

If a threaded inlet/outlet port is required, a piping adapter E300-###-D
(for VP546) and E400-###-D (for VP746) is required. Refer to
catalogue “Modular F.R.L. Units AC-D” for details.

Port size

‘, ’
L
A

Figure 16. E#00-###-D

3.7 Noise

A Caution

It is recommended that silencers or noise reduction devices are fitted
to protect personnel from transient noise when the valves are de-
energised.

The pressure drop of silencers or devices must be taken into account
during the design and testing of the application system to ensure that
the safety function is maintained.

3.8 Electrical connection

A Caution

When electric power is connected to a solenoid valve, be careful to
apply the proper voltage. Improper voltage may cause malfunction or
coil damage.

3 Installation - continued

e Check if the connections are correct after completing all wiring.

3.8.1 Pilot valve
3.8.1.1 Surge voltage suppression
For DIN terminal:

No.1
(_I+)
o |
Varistor Coil

s\ N/

No.2 ED

(+I_)

DIN terminal has no polarity.

Figure 17.

3.8.1.2 Pilot valve connections

o DIN interchangeability

The ‘Y’ type DIN terminal corresponds to the DIN connector with a
terminal pitch of 8 mm, which complies with EN175301-803C. The pitch
is different from the ‘D’ type DIN connector (which has a pitch of 9.4 mm),
the two types are therefore not interchangeable.

e Applicable cable dia: @3.5 ~ @7 mm

3.8.1.3 Leakage voltage
Ensure that any leakage voltage caused by the leakage current when the

switching element is OFF causes < 3% of the rated voltage across the
valve.

3.8.1.4 Using DIN connector with the pilot valve
A Caution

Connection

1) Loosen the holding screw and pull the connector out of the solenoid
valve terminal block.

2) After removing the holding screw, insert a flat head screwdriver, etc.
into the notch on the bottom of the terminal block and pry it open,
separating the terminal block and the housing.

3) Loosen the terminal screws (slotted screws) on the terminal block,
insert the cores of the lead wires into the terminals according to the
connection method, and fasten them securely with the terminal screws.
4) Secure the cord by fastening the ground nut.

A Caution

e When making connections, take note that using other than the
supported size (3.5 to @7) heavy duty cord will not satisfy IP65
(enclosure) standards.

e Also, be sure to tighten the ground nut and holding screw within their
specified torque ranges.

e Ensure sealing gaskets are correctly installed.

Ground nut
Tightening torque

1.65t0 2.5 N-m - Holding screw

Tightening torque

Washer 0.4 N'm

Grommet

B
i
“-.

(Rubber) S Housing
(Light mounting
(Voltage symbol) location)
- Terminal
i
Terminal screw
/ Notch

(3 locations)
Tightening torque
0.2t0 0.25 N'm

Figure 18.

Changing the entry direction

After separating the terminal block and housing, the cord entry can be
changed by attaching the housing in the desired direction (4 directions at
90° intervals).

* When equipped with a light, be careful not to damage the light with the
cord’s lead wires.
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3 Installation - continued

Precautions
Plug in and pull out the connector vertically without tilting to one side.

Compatible cable

Cord O.D.: @3.5 to @7

(Reference) 0.5 mmz?, 2-core or 3-core, equivalent to JIS C 3306
3.8.2 Omron limit switch: conduit type

3.8.2.1 Limit switch screw tightening torque

Screw position Tightening torque [N-m]
Terminal screw 0.6t00.8
Cover clamping screw 0.5t00.7
Conduit mounting connection 1.8t02.2

Table 11.

3.8.2.2 Wiring

e When connecting to the terminals via insulating tube and M3.5 crimp
terminals, arrange the crimp terminals as shown below so that they do
not rise up onto the case or the cover. Application lead wire size:
AWG20 to AWG18 (0.5 to 0.75 mm?)

Tolerance +2 mm

Figure 19.

e Do not push crimp terminals into gaps in the case interior. Doing so
may cause damage or deformation of the case.

e Use crimp terminals not more than 0.5 mm in thickness. Otherwise,
they will interfere with other components inside the case. The crimp
terminal shown below are not more than 0.5 mm thick.

Wire size
AWG20 (0.5 mm?)

Manufacturer Type
ST FV0.5-3.7 (F type)
U V0.5-3.7 (straight type)
J.S.T. is a Japanese manufacturer.

Table 12.
- L -
1 0.5 mm =1 == F—=
dr dea 3.7 mam '
D cea 2.8 mm
B: B&mm 4
L 19mm Ddia - B
F: 7.7mm 1 :
I 8.0 mm

dz el

Crimp terminal Terminal screw

; ;

Correct Incorrect

Figure 20.
3.8.2.3 Conduit opening
e Connect a recommended connector to the opening of the conduit and
tighten the connector to the specified torque. The case may be
damaged if an excessive tightening torque is applied.
e Use a cable with a suitable diameter for the connector.

3.8.2.4 Recommended connectors

e Use connectors with screws not exceeding 9 mm, otherwise the
screws will protrude into the case interior, interfering with other
components in the case. The connectors listed in the following table
have connectors with thread sections not exceeding 9 mm. Use the
recommended connectors to ensure conformance to the stated IP
level.

3 Installation - continued

. Applicable
Size Manufacturer Model cablpepdiameter
LAPP ST-PF1/25380-1002 6.0to 12.0 mm
G1/2 Ohm Denki OA-W1609 7.0t0 9.0 mm
OA-W1611 9.0t0 1.0 mm

LAPP is a German manufacturer.
Ohm Denki is a Japanese manufacturer.
Table 13. Recommended conduit connectors

e Use LAPP connectors together with seal packing (JPK-16, GP-13.5,
GPM20, or GPM12), and tighten to the specified tightening torque.
Seal packing is sold separately.

3.8.3 Omron limit switch: M12 connector type

212 (4)32
@ ()‘(‘)

@ @ -
@)

(1)11‘ (3‘,)31

Pin No. (Terminal No.)

Figure 21.

Orientation of the M12 connector is not guaranteed. Only a straight
connector should be used.

3.8.4 Rockwell Automation limit switch: M12 connector type

- 4
Ussrre— »
¢ 6 o
L 2 Y) I— 009
| . 00
L12 () Se———]
Figure 22.

3.8.4.1 Socket tightening

e Turn the socket connector screws by hand and tighten until no space
remains between the socket and the plug.

o Make sure that the socket connector is tightened securely. Otherwise,
the rated degree of protection may not be maintained and vibration
may loosen the socket connector.

e Orientation of the M12 connector is not guaranteed. Only a straight
connector should be used.

4 How to Order
Refer to drawings or catalogue for ‘How to Order’.

5 Outline Dimensions

Refer to drawings or catalogue for outline dimensions.

6.1 General maintenance

A Caution

* Not following proper maintenance procedures could cause the product
to malfunction and lead to equipment damage.

« If handled improperly, compressed air can be dangerous.

e Maintenance of pneumatic systems should be performed only by
qualified personnel.

6 Maintenance - continued

¢ Before performing maintenance, turn off the power supply and be sure
to cut off the supply pressure. Confirm that the air is released to
atmosphere.

e After installation and maintenance, apply operating pressure and
power to the equipment and perform appropriate functional and
leakage tests to make sure the equipment is installed correctly.

¢ If any electrical connections are disturbed during maintenance, ensure
they are reconnected correctly and safety checks are carried out as
required to ensure continued compliance with applicable national
regulations.

¢ Do not make any modification to the product.

e Do not disassemble the product, unless required by installation or
maintenance instructions.

6.2 Maintainable parts

A\ Warning

e Under no circumstances attempt to change the solenoid of the pilot
valve as this is an integral part of the valve and doing so will invalidate
SMC warranty.

e There are no replaceable parts on these safety products.

6.3 Periodic testing

e The product should be tested for proper operation of the safety function
once per month or whenever considered necessary for the purposes
of the end user. The test should consist of operation of the safety
system and observation of the following:

When the connected control system is energising the solenoids:

e Check that the solenoid indicator lights are illuminated.

e Check that the connected downstream system is properly
pressurised.

o Check that the switch contacts are open.

e For duplex valve assemblies check that when only one channel of
the system (one of the solenoids) is energised the protected system
does not become pressurised. Check this for both channels.

When the connected control system is not energising the solenoids:

e Check that the solenoid indicator lights are not illuminated.

e Check that the connected downstream system is properly vented to
atmosphere and ensure that the condition of the silencers is not
causing an extension of the vent time.

e Check that the switch contacts are closed.

e For the duplex valve assemblies check that when only one channel
of the system (one of the solenoids) is de-energised the protected
system is vented to atmosphere. Check this for both channels.

A Warning

The specification of the valve requires the valve to be cycled (energised
and de-energised) at least once per week.

6.4 Silencers

A Warning

e Ensure that any silencers fitted to the valve remain clean and
uncontaminated in operation because blockage will affect the safety
function.

e Examine any silencers at least once per month and more frequently if
necessary due to the nature of the application environment.

6.5 Troubleshooting guide

6 Maintenance - continued

Inadequate flow area in Revise flow in protected

Valve is slow to vent protected system system

protected system One channel of valve is Check ‘Valve does not

not functioning close’ symptoms above

Symptom Possible fault Action

Check pilot solenoid
indicator (light) is
illuminated and that voltage
is within specification

Pilot valve is not energised
Valve does not open

Supply pressure is too low | Check supply pressure

Pilot valve has failed Replace the entire unit

Pilot valve remains Check pilot solenoid
energised indicator (light)

Valve does not close Pilot valve is jammed Replace the entire unit

Main valve is jammed Replace the entire unit

Supply pressure is too high| Check supply pressure

Switch contacts do not open | Switch has failed Replace the entire unit

Switch contacts do not close | Switch has failed Replace the entire unit

Valve operation is noisy or Increase supply pressure

erratic Supply flow is inadequate and/or flow

Increase supply pressure

Supply flow is inadequate and/or flow.

Valve is slow to pressurise

protected system Once channel of valve is | Check ‘Valve does not

not functioning open’ symptoms above

Note: If one channel fails in a duplex valve, replace the entire unit.
Table 14.

7 Limitations of Use

Warning

The system designer should determine the effect of the possible failure
modes of the product on the system.

7.1 Limited warranty and disclaimer/compliance requirements
Refer to Handling Precautions for SMC Products.

7.2 Safety relays or PLC
Warning

A safe output from a safety relay or PLC is used to operate this valve,
ensure that any output test pulse duration is shorter than 1 ms to avoid
the valve solenoid responding.

A Caution

e This product is CE marked as a safety component as defined under
the Machinery Directive 2006/42/EC. For details please refer to the
Declaration of Conformity supplied with the product.

e The valve may only be used to provide the stated safety function for
the supply and removal of pressure from all or part of a pneumatic
system, under the total control of a supervisory device. The valve can
only perform as a safety component when properly installed in a
system conforming to the appropriate safety standards.

e Any such use must be within the specified limits and application
conditions for the product.

e In order to meet a required performance level as defined by the
appropriate safety standard, the user must provide all the other
necessary components to complete function of the safety system.

e The user is responsible for the specification, design, implementation,
validation and maintenance of the safety system.

A\ Danger

e The machine designer is responsible for ensuring that the operation of
this device is compatible with relevant safety regulations.

e Fitting a soft start device does not contribute to human risk reduction.

e The limited flow phase and the transition to full flow might cause
unpredictable machine movements.

8 Product Disposal

This product shall not be disposed of as municipal waste. Check your
local regulations and guidelines to dispose this product correctly, in order
to reduce the impact on human health and the environment.

7.3 Limitations

9 Contacts

Refer to www.smcworld.com or www.smc.eu for your local
distributor/importer.

SMC Corporation

URL: https:// www.smcworld.com (Global)  https:// www.smc.eu (Europe)
SMC Corporation, 4-14-1, Sotokanda, Chiyoda-ku, Tokyo 101-0021, Japan
Specifications are subject to change without prior notice from the manufacturer.
© 2021 SMC Corporation All Rights Reserved.
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