Q45VR3 Series Sensors

Features

= Advancad ona-pieca pholoakctric sansors with outstanding optical parformanca and axtramaly rugged

dasign —
+« Univarsal supply vallaga: 12 10 250V DC or 24 10 250 VW AC ¢~
« Elctromeachanical ralay for economical, high-capacily switching and immunity to alactrical noisa #
* Muliple sansing modes availabla: apposad, diffusa, retrareflactiva, and convargant, plus glass and plastic @

fibar aptic modals #
« Salactabla light'dark oparata ]
« Varsalia plug-in modulas availabla far autput iming logic andfor signal strangth display
= Highly vizabla Power, Signal (AID™ System 1y, and Output indicator LEDs 'l.[[ -
+ Chaoica of prawirad 2 m (6.5 ft) ar 8 m (30 f) untarminated cabla ar T/8 in-16UNF quick-disconnact fitting -
« Varsalis mounting aptions
« Dasignad to withstand 1200 psiwashdown; axcesads its NEMA 6P and IEC |P&T rating

WARMNING:
+« Do not usa this davica for parsonnal protaction
+ Us=ing this davica for parsonnal protaction could result in sarious injury or daath.
A « This davica doas not includea the salfchacking redundant circuitry nacassary to allow its usa in parsannal
safaty applications. A davica failure or malfiunction can causa aithar an anargizad (on) or da-anargizad {aff)
autput candition.

Models

To order the 9 m {30 i) cable models, add the suffec "W/30" 1o the cabled model number., Forexampla: Q453E W/30.

Modaks with a quick disconnact connector requira a mating cabla.

Q45VR3 Opposed-Mode Emitter (E) and Receiver (R) Models

In apposead-moda sansing, tha sansor's amiltar and racaivar ara housad in two saparate units. Tha amillar is placed opposita
the racaivar 5o that tha ight baam goas diractly from the amiltar 1o tha racaivar. An abject is datactad whean it braaks tha
warking part of the light beam, knawn as tha aeffactive baam. [

Bacausa of thair axtramaly high axcass gain, these opposad-moda sansors ara an axcallant aption for sansing in
contaminatad ar dirty araas and ara also tha bast choica for lang-ranga sansing.

Infrarad, 880 nm

Model=s Cabr e Rangea Supply Valtage Cufput Type
Q45IE Emifar 2owira 2 mB.S i) cabla
QASVRIR Racawar Sowira 2 m 8.5 ff) cabla

Uniwarzal 12 ta 250 DC o 24

80 m {200 &) ta 250 V AC

SPOT Elecra-machanical mlay
Q45IED Emisar A g P IEUNS OO

SASRIRD Racaiwar 9 @ ¥ 1EUN S QO

Q45VR3 Retroreflective-Mode Models

A ratroraflective sensor contains both the amitter and receiver alamants. The affactive beam is astablished betweaean tha amillar, tha
retroraflactor, and the racaiver. As with an opposad-moda sansor, an object is sansad whan it intarrupts or "breaks” tha affective baam.

Thea visibla rad sansing baam of thesa sansors makeas tham vary aasy to align. Madal
Q45VWHRILP polarzes tha amitted light and filkars out unwaniad reflections, making M HI
sansing possible in applications otherwise considarad unsuited to retroreflactiva sansing. |

[ % 1] FULAR FE RO

Spadfiad using the madal BRT-3 3-inch raflactar (go o www bannaranginearing.com far Visible red. 680 nm Visible red. 680 nm
additianal infarmatan ). (non-polarized) (polarized)

U s, Patent no. 43563493

Owiginal Instrucions i) Banner Engineering Corp. All nghts reserved.
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Q45VR3 Senes Sensars

Madal=
Q45RALY

Q4SRALVE

Madal=
Q45RILP

Q4SVRALPS

Range

0.08 8a 9m {3 inta 30 8)

Range

0.15 8a & m (& in ta 20 &)

Q45VR3 Diffuse-Mode Models

In diffusa-mada sansing, light amitted from the sensor strikes the suface of the object 1o ba detected and is diffusad back ina

ralativaly nammow baam, sanding soma light back to the recaivar, which is usually housad with the amitlar. With a diffusa-moda
sansar, tha abject is detected when it "makas” the beam, thatis, tha objact raflacts the sensor’s transmitted light enargy back

to tha sansor.

M an-Falarizad
Cable
Sewwire 2 m (6.5 8} cabla

Sepin 748 in-18UNF QD

Palarizad
Cable
Sewire 2 m (6.5 8} cabla

Sepin 748 in-18UNF OG0

Supply Valtage

Urniwarsal 12 ta 250 DC o 24
ta 250 % AC

Supply Valtage

Urniwarsal 12 ta 250 DC o 24
ta 250 % AC

Cufput Type

SPOT Electra-machanical mlay

Cufput Type

SPOT Electra-machanical mlay

Thasa diffuse-mode modals datect abjacts by sansing tha raflaction of thair own emitlad light, making tham idaal whan tha
raflactivity and profile of the object to ba sansad are sufficient to retum a large parcantage of amitlad light back 1o the sansor.

Modal Q45VRIDK is tha first chaoica for diffusa-mode applications whan thare ara no background abjacts to falsaly raturn light.

Infrarad, 880 nm

Madal=s
QdsRID

Q4 RIDG

Madal=s
Q45RI0L
Q4ASVRIDLG

Madal=s
Q4 RIDN

Q4SVRADNG

Range

45 am {18 incheas)

Range

1.8 m (G &)

Range

dAm {10 i1

Shart Range
Cabla
Sewire 2 m (6.5 8} cable

Sepin 748 in-16UNF QD

Lang Range
Cable
Sewwire 2 m (6.5 8} cabla

Sepin 748 in-16UNF QD

High Power
Cable
Sewire 2 m (6.5 8} cable

Sepin 748 in-18UNF QD

Q45VR3 Convergent-Mode Models

Corvargant-mada sansors usa a lans systam to focus the amillar and recaivar alamants to an axact point in frant of tha

sansar. Like diffusa-maodea and divargant-moda sansars, convargant-modea sansars datact an abjact whan thal abjact
complatas or "makas” the light baam. This déesign producas a small, intansa, and wall-dafinad sansing araa, at a fixed

distanca from tha sansar lans. It is a vary afficiant usa of raflactive anargy .

Supply Valtage

Uniwarsal 12 ta 250 DC o 24
fa 250 % AC

Supply Valtage

Uawmsal 120g 250 v 302 gr 24
fa 250 % AC

Supply Valtage

Uaymmal 120 250 w22 gr 24
fa 250 % AC

Cufput Type

SPDT Electra-machanical miay

Cufput Type

SPDT Electra-machanical miay

Cutput Typea

SPDT Elecra-machanical miay

=

Thaza sansars ara idaal for raflactive sansing of vary small pars or profiles and can accurataly sansa tha position of pars

approaching from tha sida. Tha sansorignaras all bul highly reflactiva objects that are outsida tha sansing ranga.

Visibla rad, 680 nm

Models
QASVRACY
G4SYRICVG
QA5 RICY
QA5 RICVAO

gﬂggz al 10

Focus

Hmm {(1.5m)
Spot Size a8t Focus: 1.3 mm
{0.05 in)

100 mm {4 in)
Spot Size 8l Focus: 1.5 mm
{0006 In)

Cable
Swire 2 m (6.5 ft)cable
Epin 78 m-16UNF QD
Lwire 2 m (6.5 ft)cable
S-pin 7/8 m-16UNF QD

Supply Voltage

Universal 12 10 250V DC or
2410 250 % AC

Universal 12 10 250V DC or
24 1o 250 % AC

D Bannar Enginearing Cam. All ights rezarsed.

Ouiput Type

SPDT Electro-mechanical
relay

SPDT Electro-mechanical
relay

07 M aw-24



Q45VR3 Serws Sensars

Q45VR3 Glass Fiber Optic Models

Thasa modals ara an axcallant chaica for glass fibar oplic applicatons whara fastar sansar responsa is nol important. Thair

high excess gain means that opposed individual fibers can operate reliably in many very hostile environments, Also, special —
miniatura bifurcatad fibar oplic assamblias with bundla sizas as small a5 0.5 mm (020 in) diamatar may ba used succassfully .
for diffuse-moda sansing whan using sansof modal Q45VRIF(Q). Far mare infarmation on compatible glass fiber aplics, go o ——

wiww bannara nginaanng.com.

Infrarad, 880 nm and Visibla rad, 650 nm

Irfrarad, 880 Am
Modals Range Cable Supply Valtage Cutput Typea
Q4avRaF Range wanes by sensing made Geairg 2. (B B} onbie Univarsal 12 ta 250 v OC o 24 .
and Eber optics ued ta 250 W AC SPOT Elactra-machanical miay
QdIRAFD ’ G on T 16EUNS Q0
Wizible Red, 850 nm
Modals Range Cable Supply Valtage Cutput Typea
QAERIFY Range wades by sensing made Beieirde 2 i {EL6 B} cabla Univarsal 12 1a 250 DO o 24 .
and Eher oplics ke b 350 W AC SPDT Electra-machanical miay
QdIRIAFVO ’ G on T 16EUNS Q0

Q45VR3 Plastic Fiber Optic Models

Lawar in costthan glass fibar aptics, plastic fibar aplics ara ideal for usa in siluations wheara anvironmantal conditions allow

(far axampla, low lavals of acids, alkalis, and salvents). Mozt ara aeasily cul ta langth in tha fiald, and ara availabla in a vanaty |: .
al sensing end styles. For mare infarmabon on compatible plastic hiber oplics, go 10 www . bannarangineanng.cam. I

Visibla rad, 880 nm FLASTIC FRIER
Models Ramge Cable Supply Voltage Ouiput Type
GaSVRIFP Ramge vanes by sensng S-wire 2 m (6.5 ft) cable Universal 12 10 250V DCor  SPDT Electro-mechanical
45V RAFPG mode and fiber optics used. S T@ - IEUMF Q0 20 250N AC relay
Overview

Satus indcator LEDs far power, signal, and output are cleary visible beneath arased dome in the sensors transparent o-ring-sealed
palycarbonate cover. Also located benaath the sansar's o-ring-sealked cover are contrals tor light'dark operate salecton and the sansitiitly
adjustmant.

= Tha powarindicator (graan ) lights whan powar is appliad to the sansor.

« Thea signal indicatar (rad) lights whan the sansor saes its modulalad light source and pulsas at a rate proportional to tha strangth of
the recanead light sgnal; this = tha AID™ Alignmeant Indicating Device' .

» The aoutput indicator (amber) lights when the sensor's outpul s conducting. This indicator is espacially usaful when a timing logic
madula is usad and signal and output conditions ara not concurrant.

In dark aparata (O ) mada, tha output is ON whean the targel returns less light to the sansor than the configurad target and OFF whan tha
sansor delacts mora light than the configuradiaught targel. In light oparata (LO) moda, the output is ON whan the targel returns the samea ar
mara light ta tha sansor and OFF whan tha sansor datacts lass light than the configuradftaught targat. Inopposad and ratroraflactive sansing
modas, dark aperate i active swhen tha beam i blockad. In diffusea, fized field, and adjustabla field sansar modeas, dark oparale is activa
whan the target is absant.

In light apearata (LO) moda, the outputis ON whan tha target returns the same or mara light to the sansor and OFF whan tha sensor datects
kass light than the configureditaught target. |nopposad and retrareflective sensing modes, light opearate is active whan tha beam is
unblockad. In diffusa, fizad field, and adjustabla fisld sansor modas |, kght operate i active swhen the targetl s prasant.

=

. Bansifivity adjustmant

2. LED=
* Graan LED: Powar an indicatar
* Rad LED: Signal indicatar
* Ambar LED: Output status indicalor

. Dptianal LED signal strangth display
. Dptianal timing adjustmant

. Dptional timing adjustmant

. Light/dark aparala swiltch

[= B - T

1 US patent no. 4356303

a7 Haw-24 & Banner Enginearing Com. All rights resarved. page Aol 10



Q45VR3 Senes Sensars

Wiring Diagrams

Q45WH3 Sansars with Attachad Cabla

04 53E Emittars with Attachad Cabla

bn )
by 24-250 V AC or 12-250 Y DG

| wih NC

1 'HE E

[ | bk NO

Q45VR3 Sensors with Quick-Disconnact 5-Pin 78 n-16UNF (modeal suffix

i
) 25750V AC o 12-250V DC"
—
| NG
4‘*«___:;.1“5' C
[ | ™ NO

Q453EQ Emittars with Quick- Discannact 3-Pin 778 in-16UNF

bn

24-250% &G ar
bu 12=250 % DC*

-, o
- d4-250 ' A
| i) bu e 12-250Y DC*

bk

-

*Cannection of OC powar is without regard fo paolarity.

Specifications

Supply Voltage and Currant
Univarsal valtaga: 24 ta 260 WV AC, 50080 Hz ar 12 to 250 v
DC (1.5 watts maximum)
Supply Protaction Circuilry
Protectad against transiant vallages
DC connaction is without regard 1o polarity .

Cutputl Configuration
SPDOT (Singla-Pala, Doubla-Throw) alctromachanical ralay
autput. Al modeals excapt amitbars.

Qutpul Rating
Max. switching powar (rasistive kbad): 1250 VA, 150 W
Max. switching voltage (rasistive bad) 250V AC 125V DC

Max. switching currant {resistive load): 5 A @@ 250 WV AC, 5A @
30 W DC darated to 200 mA @ 125 W DC

Min. vollage and currant: 5V DC, 10 mA
Meachanical lifa of ralay: 50,000,000 aparations
Electrical life of ralay at full resistive kbad: 100,000 oparations

COutput Prataction Circuitry
Protacted against falsa pulsa on powar-up

COutpul Respansa Tima
15 millisaconds OM and OFF

MOTE: 100 millisacand dalay on powar-
up. Ralay is da-anargizad during this
tima.

Rapaatability
O pposed moda: 025 millisaconds
All othar sansing maodas: 0.5 millisaconds
Reasponsa lima and rapaatability spacifications ara
indapandeant of signal strangth

Adjustmants

Light'Drark Oparate salect switch; and multi-tum Sansiivity
contral an lop of sansar banaath a transparant a-nng-saalad
covar, allows pracisa sansitvity satling (lum dockwisa fo
incraase gain). Optional lagic and kbgicdisplay modubes hava
adjustabla timing funchions.

gﬂggd- al 10

D Bannar Enginearing Cam. All ights rezarsed.

Indicators

Indicator LED= are daarly visibla banaath a raisad trangparant
Laxan® damea an top of tha sansar.

Powar (grean) LED lights wheanawvar 24 to 250V ac,or 12 b
250 do powearis applied

Signal (red) AID™ Systam LED bghts swhanewear the sansor
saas ils modulated light sourca, and pulsas al a rala

prapartional to tha strangth of the recaivad light signal

Load {ambar) LE D lights whanawver tha output ralay is
anargizad

Optional T-aleamant LED signal strangth display modula

Construction
Maldad reinforced tharmoplastic palyastar hausing, a-ring-

saalad transparant Laxan®' 1 scover, malded acryic lansas,
and stainkss steal hardwara. Q455 are dasignad to withstand

1200 psiwashdown. Tha base of cablad modals has a 1/2-
inch MPS intagral intarnal conduit thraad.

Connaclions
PYCqjackatad 2 m (6.5 ft) or 8 m {30 ft) unfarminatad cablas,
ar Mini-sty ke quick-disconnect {Q D) fittings are available ('Q"-
suffic modals). QD cablas ara ardarad saparataly.

Application Natas

Transiant supprassion is recommandad for contacts swilching
inductiva kbads. Oplional outputl timing modulas are available.
Saa "Output Timing Loagic and Signal Strangth Display
Modulas” an paga 9 for mara informatian.

Ermviranmantal Rating
MEMA &P, IPGT

Oparating Conditions
Temperature: —25 *C io0 +55 *C (-13 *F 1o +131 °F)
Q0% at +50 "C maximum relative humidity (non-condansing)

Cartifications

Banner Enginearing &Y
Park Lane, Culliganlaan 2F bus 3
1831 Diegam, BELGIUM

A us

1 exan® iz aregistered trademark of General Electric Co.

07 M aw-24



QAS5VR3 Seres Sensars

Required Ovearcurrent Protection Supphy wiring keads = 24 AWG shall not ba splicad.

Faor additional product support, go
14 www bannaranginsaring .caom .

WARMIMG: Elactrical connactions must
ba madea by qualifiad parsannal in Supply . Supgly .
accordance with local and national Wiring ch;re.d G“raf"’"' Wiring qeq;""d m“'f"'l"’"'
akctrical codes and regulations. LG) el (ANIG] relacion §)
20 5.4 26 1.0
Owarcurrant protaction is requirad to ba providad by and
product application per the supphed table. 22 a0 28 oA
Owarcurrant protaction may ba provided with axtarnal fusing a4 10 30 05
ar via Currant Limiting, Class 2 Powar Supply.
Dimensions
Oppasad, Ratro, and Diffusa Sansing Modas (Modal Suffix E, R, D, DL, DX, LP, and LV)
Cablad Madals Quick-Diisconnact Madals
ﬁ-\_\_‘
= #_ﬂ.f"/f Lara
; LTt [
ELd mim (057
ETEmm
{245 45 mim 8 10) Scnaw
Clearanca (2]
71 mm
(0227
(1157
(LM - Ldoga ‘.\"— a4
2m (B 5 Cabla Essrial Thinesad
Exemal Head &30 1 1.5] NEl X 15
Fozot mik 5 U e
TiB-in OO Cio e il
Convargant Sansar Modals Glass Fibar Optic Maodals Plasfic Fibar Optic Modals

(CV and CV4) (F and FV) (FP)

078 o2 D Bannar Enginearing Cam. All rights resarved jatel® o Sgrid



Q45VR3 Sarnes Sensors

Performance Curves

Opposad
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QAS5VR3 Seres Sensars

Diffusa High Pawar

Excass Gain
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Cormvargant moda parformanca curvas ara basad on a 90% raflactanca whita last card.

Coanvargant (CV and CV0Q Madals)

Exi 55 G

Excazzs Gain Baam Pattarn
i Hf 0250y
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1l ns g M
| myaet
1 =
Ei [ LN
11
1l I
$ "I
I
H= '
1l
Ta, “lim IZlrr [FERTH oo N e R L]
= L in 11 |1 ] r o W
0N sk i L ks rcs

EXCES SGAIN

Coanvargant (CV4 and CV40 Modals)
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Glass fibar aptic Diffusa mode parformanca curvas ara basad on a 90% raflactanca whita tast card.

Glass Fibar Optic, Infrarad (Oppoasad Mada)

Glass Fibar Optic, Infrarad (Diffusa Moda)

Excass Gain Baam Patiarn Excass Gain Baam P attarn
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Q45VR3 Sarnes Sensors

Glass Fibar Optic, Visible Rad (Opposad Moda)

gﬂggﬂ al 10

Glass Fibar Opfic, Visibla Rad {Diffusa Maoda)

D Bannar Enginearing Cam. All rights resarved
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Cordsets
Jpin Single-Ended 7/8-in Female Cardsats
A e g Suge Ome=gas g (Semale)
MEBECC-306 183 m (&)
MBCC-312 A6 m (1x 0 — 5 Typ. ——| ~Tid-18LN-28
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Q45VR3 Serws Sensars

Retroreflective Targets

Eanaey oifers g wde =xiecuga gf aga quatay cevgrelieoua wygems, Seessw bannerangresnng comn (g cgmgees o gen o,

HOTE: Palanzed sensam require comer cube-type refrarefective targets. Non-padarized sansars may
u=a any mimrafaciive target.

Brackets

SMB3IDC
= 30 mm spit clamp, Mack PBT bracket
= Stainless stesl mounting hardware included
= Mounting hote for 30 mm sensor

Hole center apacng: A=@ 45
Hole siza; B=@ 2AT.2

SMB DM
= 12-gauge stanless stesl bracket with curved mounting slots for versatile onentaton
= Clearance for MG {4 n) hardware
= Mounting hole for 30 mm sensor

Hole center apEcmgl A =35l A B =254
Hole sizel A =426=x7 B=054,C =8 301

SMBIOSC
= Swivel brackest with 30 mm mouwnting hole for sensor
= Black renforced thermoplastic polyester
= Stainless stesl mountng and swivel locking hardware inchedad

Hobe canter apacng: A=a503
Holg sixa A= T.0, B=a 00

Qutput Timing Logic and Signal Strength Display Modules

Q45 sansors aasily accapl the addiian of autput timing logic and signal strangth digplay funclions. Display modules have a savan-alamant
digplay that gries a more pracisa mdicabon of excass gain than does tha AID™ system LED thatlis standard an Q45 sansors, The modules
listad balow may ba usad with all Q45VR3 sansors. Rafar to the modula’s datasheat for mara infarmatan.

Madel= Lagic andfar Dizplay Funcian
4508 55 Fragrammable aulput timing lagic
45 580 Fragrammable aulput timing lagic plus signal srength display
45D Signal strength display anly {na iming funcfan}

Banner Engineering Corp Limited Warranty

Barmer Engneerng Comp. warrants its pmducts o be free from defects in material and wokmarnship for ane year falowing e date of shipment. Banner Enginesring Corp. will repar ar
replace, fee of change, any pmduct of its manuiachume which, &1 $e Gme it & eiomed (o (he Bolory, is found o have been defecive dudng e warranty perod. This warmamy doss not
cover darmage or by for misuse, abuse, ar e impraper applicaton o imstaBton of he Bamer praduct.

THIS LIMITED WARRANTY |5 EXCLUSNE AND IN LIEU OF ALL OTHER WARRANTIES WHETHER EXPRESS OR IMPLIEED {INCLUDMNG, WITHOUT LIITATION, ANY WARRANTY
OF MERCHANTASILITY OR FITHESS FOR A PARTICULAR PURPOSE], ANMD WHE THER ARISING UNDER COURSE OF PERFORMANCE , COURSE OF DEAL WG OR TRADE
USAGE.

Thi= Warranty is emdusiee and limied o repar o, 2t e deoetion of Barmer Engneerng Com., mplacemant. W N0 EVENT SHALL BAKNKNER ENGINEERING CORP.BE LIABLE TO
BUYER OR ANY OTHER PERSON OR ENTITY FOR ANY EXTRA COSTS, EXPENSES, LOSSES LOSS OF PROFITS, OR ARNY INCIDENTAL , CONSEQUENTIAL OR SPECIAL
DAMAGES RESULTING FROM ANy PRODUCT DEFECT OF FROM THE USE OR MABLITY TO USE THE PRODUCT, WHETHER ARISHG I CONTRACT OR WARRANTY,
STATUTE, TORT, STRICT LIABILITY, NEGLIGENCE, OR OTHERWISE.

a7 Haw-24 & Banner Enginearing Com. All rights resarved. aage 9ol 10



Q45VR3 Senes Sensars

Barmer Engnearng Com . resaroes feright o dhange, madify or mprove $e design of $he pmduct wihaut assuming any abligaion s or liabiifes rel@iing o amy produc presiously
marufachured by Banner Engneanng Carp. Any misuse, abuse, o impmoper applcaton o instalation of $is poduct aruse of the product for persormal pratecion applications when the
product is idenffied 2z not imandad for such purpose s will vaid $e pmduct waranty. Ay modifcaiions 0 Hie prodoc withau prior express approeal By Banner Engnesring Corp will said
e pmduct warranies. Al specdicsions published n s docurment are sulject o dange; Banner resarsas the right o madify product speciications o update dooumantatian at any Sme.
Spedcication: and praduct niamaton in English superssde hat which is pmvided inarmg ofer language. For fie most recent version of any doocumearmaiion, redsr i

A D 2 M MR . SO

For paterd niomatian, sse www bannerenginaering. com/patents,

gage 10 i 10 D Bannar Enginearing Cam. All ights rezarsed. 07 Hav-24



