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Motor rated operational powers and currents

The currents given below concern standard three-phase four-pole cage motors (1500 r.p.m. at 50 Hz 1800 r.p.m. at 60 Hz).
These values are given for guidance and may vary according to the motor manufacturer and depending on the number of poles.

IEC Motor nominal current: standardized values in blue colour UL/CSA: Motor nominal current: single and three phase
(according to IEC 60947-4-1 Annex G) (according to UL 60947-4-1A)
Motor Motor
power :220V 230V 240V 380V {400V {415V 440V 500V {660V 690V  power 120V 200V (200V {208V {208V i220- 1380- [440- |
KW A PA PA PA PA PA PA PA PA PA i1-ph i1-ph i3-ph i1-ph i3-ph 1240V 240V 415V 1480V 600V

i1-ph  i3-ph i3-ph i3-ph :3-ph
A A

560 11727 11652 11583 11000 950 1916 1832 760 (576 551

710 12164 :2070 11984 11253 (1190 (1147 1043 (952 1721 690

1000 (3042 2910 :2789 (1761 1673 i1613 (1466 1339 1014 9
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Motor protection and control
AF Range contactors and overload relays

Overview

AF Range contactors and control relays

Overload relays

General technical data

Catalog number alphanumeric
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ABB sets a new standard in motor
control and power switching

Featuring AF technology as standard, the latest range of
ABB's contactors establishes a new industry benchmark.
The electronically controlled coil offers multiple benefits over
conventional alternatives, and together with ABB's wide product
offering — an optimal configuration, every time.
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Access Global Support

The contactor and motor protection range from ABB is com-
patible with all major national and international standards and
is available worldwide via a global distribution network. One
contactor coil now handles 100 V - 250 V, AC/DC for use in
Europe or Asia as well as North America.

Optimize logistics

With its contactor and motor protection range, ABB has man-
aged to reduce the number of contactor coils to just four. The
total number of product variants has been reduced by up to
90%. This simplifies the customers' logistics and cuts admin-
istration costs.

Simplify design

By reducing contactor coil energy consumption by up to 80%,
panels can be built smaller and transformers more compact.
All the features of the AF technology, along with access to
drawings and coordination tables online, simplifies your de-
sign and assembly process.
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Secure uptime

Time to prevent stoppages caused by voltage fluctuations.
The AF contactor ensures distinct operation in unstable
networks and signifies a major advance in motor control and
power switching. Voltage sags, dips and surges pose no
threat. The AF contactor secures your uptime.
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MacGregor. Keeping turnarounds brief.

Until the AF range was installed, voltage sags were affecting MacGregor's deck cranes.

Conventional contactors welded shut, leading to several stoppages a week. No longer. Known for superior quality and an ability
to operate in the most hostile environments, MacGregor deck cranes enjoy a global reputation for reliability. A small but vital
component, the AF contactor helps maintain this reputation.

To keep things moving, you need Control. Connect to Control.

Explore all our case studies at www.abb.com/connecttocontrol

SSAB Gamesa | KAB

Making certainty Taming the wind Providing fresh air
standard
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Contactors and motor protection
For a wide variety of segments

HVAC, General Machinery, Rail, Critical Power, Wind, Solar, Marine and Water & Wastewater

Contactors for any use Cooperating with customers

The AF contactor range covers small motor starting solutions ABB cooperates closely with its customers to ensure that

from 4 kW / 5 hp up to big power switching solutions with our products meet requirements from their specific segments and

unique AF2650, the biggest single case block contactor in the applications. With over 100 years* experience in motor control

world. and power switching ABB knows how to create efficient solu-
tions for its customers.

The contactor and motor protection range is part of one of the
widest product offerings on the market meaning that ABB not
only can provide the contactor but the full solution.

In addition to the standard product range ABB also offer
products for special needs such as Bar contactors, GAF and
contactors for capacitor switching.
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AF technology
Benefits

Reliable in all networks

The electronic system within the AF contactor rectifies the AC

or DC control circuit voltage to a DC control voltage that is ap-
plied on the coil. The contactor is safely operated in an always
optimized condition making it virtually noise free.
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Wide control voltage range

With conventional contactor technology, different contactors
were needed for different network voltages. Thanks to the
wide operating range of the AF contactor it can operate just
as well in Europe as in Asia or North America. The core coil of
the AF contactor range covers 100-250 V AC/DC 50/60 Hz.
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Four coils for the entire voltage range

The AF contactor features both AC and DC support. With the
complete AF contactor range, functionality is improved. Still,
the total number of product variants compared to a conven-
tional range is reduced by 90%. Only four coils are required to
cover 24 V AC, 20 V DC - 500 V AC/DC.

Built-in surge suppression

With conventional contactor technology it is recommended

to use an external surge suppressor, an accessory that could
cost as much as half the contactor itself. With the AF tech-
nology the surges are handled by the contactor itself and the
surge never reaches the control circuit. Neither the surge sup-
pressor nor the actual surge has to be considered anymore.
One less product and one less complication to worry about.

Motor protection and control | 1.5
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Contactors and motor protection
Advanced but simple

The AF contactor is compact The AF contactor is flexible

The AF contactor is compact in size and has had its width re-  AF09...AF370 is perfect for motor starting applications and for

duced by up to 30% thanks to an 80% reduction of the coil‘s solutions where space is limited. Interlocked reversing pairs

energy consumption. require no spacing between contactors meaning you can fit
more functionality into cabinets or other small enclosures.

Coil terminal access in the front More functionality without adding width

The AF contactor has its coil terminals accessible from the The AF116 ... AF2650 can take up to 2 side mounted auxiliary
front. The cables or bars do not have to be disconnected in contact blocks without adding to its width and are delivered
order to perform voltage measurement or servicing work. with 1 N.O. + 1 N.C. as standard.
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Contactors and motor protection
Mechanical features

Front-mounted

Easy-to-use accessories

Contactors up to 96 A offer free choice of coil terminal access
and can take side and front mounted auxiliary contact blocks.
All the accessories: Coil connection terminals, mechanical and
electrical interlocks and electronic timers are easily connected Bottom-mounted Additional LDC4
through the snap-to-connect function. collterminal block

Safe control circuit with:
¢ Mirror contact according to IEC 60947-4-1
e Mechanically linked contacts according to IEC 60947-5-1

e Sealable and transparent protective covers on AF09...AF96
and overload relays TF/EF

e Third party certification:

- AF09...AF96, NF i@\l

- AF400...AF2050 2

[L & F ¥
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FAMCO

Cnuouls

Marketing material

www.abb.com/connecttocontrol

o ABB
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Videos, prints, technical presentations and more . New

The AF range in your pocket

The eBinder gives you all the information
you need about the AF range.

Videos

Always updated

Always available

Stay connected!
Tools
e B R - e
—
Ams _..-= o — . i "___ - ‘.
Success stories 3 ._: - _: — ,.
- rT——— — .___....

LR ] ! n . . ﬁ B ‘Ett B Fe i e

Cadenas portal: Download 2D or 3D files according to your
.. needs (STEP, IGES...)
[ ] -
ABB

Global main catalog : 1SBC100173C0201
Global short form catalog : 1SBC100180C0201
Global panorama : 1SBC100176L0203 Beoek G

=

-1 r —
For direct product details information, =
use product type or order code, ex: SOC II: Select the Optimized Coordination tables for your

- www.abb.com/productdetails/AF09-30-10-13 or starter according to IEC or UL standard

- www.abb.com/productdetails/1SBL137001R1310
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3-pole contactors, for motor control and power switching

AC / DC Control supply Type AF09 AF12 AF16 |AF26 AF30 AF38 |AF40 AF52 AF65 |AF80 AF96
IEC AC-3 Rated operational power 220 - 230 - 240 V kW 2.2 3 4 6.5 9 11 11 15 185 |22 25
8 < 60 °C for AFO9 ... 380 - 400 V kW 4 5.5 7.5 11 15 185 |185 22 30 37 45
AF370 415V kW 4 5.5 9 11 15 1856 |22 30 37 45 55
0 < 55 °C for AF400 440V kW 4 5.5 9 15 185 22 22 30 37 45 55
AF2650 500V KW 55 75 9 15185 22 122 30 387 |45 55
690 V kW 55 7.5 9 15 185 22 22 30 37 45 55
1000 V kW — — - - — — — - - — -
Rated operational current 380 - 400 V A 9 12 18 26 32 38 40 53 65 80 96
AC-1 Rated operational current 6 <40°C,690V A 25 28 30 45 50 50 70 100 105 125 130
UL/ CSA 1-phase motor rating 120 V hp 075 1 1.5 2 2 2 3 3 5 7.5 7.5
240V hp 1.5 2 3 3 5 5 7.5 10 15 15 20
3-phase motor rating 200 - 208 V hp 2 3 5 7.5 10 10 10 15 20 25 30
220 - 240V hp 2 3 5 7.5 10 10 15 20 25 30 30
440 - 480 V hp 5 7.5 10 15 20 20 30 40 50 60 60
550 - 600 V hp 7.5 10 15 20 25 25 40 50 60 75 75
General use rating 600 V A 25 28 30 45 50 50 60 80 90 1056 115
NEMA NEMA Size 00 0 - 1 — — 2 - - 3 -
Main accessories
Auxiliary contact blocks Front mounting CA4-10 (1 xN.O))
............... CA4-01 (1 xN.C)
e Side mounting CAL4-11 (1 xN.O. + 1 xN.C)
Timers Electronic TEF4-ON
T P PP TEF4_OFF
Interlocking units Mechanical VM4 VM96-4
Mechanical / Electrical ~ VEM4
Connection For reversing contactors BER16-4 \ BER38-4 BERG5-4 \ BER96-4
Surge suppressors Built-in surge protection
Overload relays
Thermal relays Class 10 TF42 (0.10...38 A) TF65 (22...67 A) TF96 (40...96 A)
(Class 10A for TF140, TA200DU)
Electronic relays Class 10E, 20E, 30E EF19 (0.10...18.9A) EF19 (0.10...18.9 A) EFB5 (25...70 A) EF96 (36...100 A)
EF45(9...45 A)
Manual motor starters
Thermal / magnetic protection  MS116 (0.10...32 A) MS450 (28...50 A)
Class 10 SCCR up to 30 kA SCCR up to 65 kA
MS132 (0.10...32 A) MS495 (45...100 A)
.............. SCCR up to 65 kA SCCR up to 65 kA
s Magnetic only types MO132 (0.16...32 A) MO496 (32...100 A)
) SCCR up to 65 kA SCCR up to 65 kA
MO450 (40...50 A) MO495 (63...100 A)
e SCCR up to 65 kA SCCR up to 65 kA
Accessories For contactor mounting BEA16-4 \ BEA38-4
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AF116 AF140 AF146/AF190 AF205 |AF265 AF305 AF370/ AF400 AF460 |AF580 AF750 AF1250| AF1350 AF1650 AF2050 AF2650
30 37 45 55 55 75 90 110 110 132 160 220 — 257 315 — —
55 75 75 90 110 132 160 200 200 250 315 400 — 475 560 — —
55 75 75 90 110 132 160 200 220 250 355 425 — 500 600 — —
75 90 90 110 132 160 160 200 220 250 365 450 — 560 670 — —
75 90 90 110 132 160 200 250 250 3156 400 520 — 560 700 — -
55 75 90 132 160 200 250 315 315 355 500 600 — 750 900 — —
— — 75 110 132 132 132 132 220 280 355 400 - - — - —
116 140 146 190 205 265 305 370 400 460 580 750 — 860 1050 - —
160 200 225 275 350 400 500 600 600 700 800 1050 1260 1350 1650 2050 2650
30 40 40 50 60 75 100 125 125 150 200 250 — — — — —
40 50 50 60 75 100 125 150 150 200 250 300 — 400 450 — —
75 100 100 125 150 200 250 300 350 400 500 600 — 800 900 — —
100 125 125 150 200 250 300 350 400 500 600 700 - 1000 1150 — —
160 200 200 230 (1) 250(1) ]300 (1) 350 (1) 400 (1) 550 650 750 900 1210 1350 1650 2100 2700
— 4 — — — 5 — — — 6 — 7 — — 8 — —

(1) Higher ratings achievable through the use of LX.. terminal extensions. See page 2.6 for additional information.
CAL19-11 (1 xN.O. + 1xN.C)) \ CAL18-11 (1 xN.O. + 1 xN.C))
VM19 (for same size contactors) VM750H VM1650H

VM750V

BER140-4 | BER205-4 | BER370-4 | BEM460-30 | BEM750-30

TF140DU (66...142 A)
6<55°C

TA200DU (66...200 A)
9<55°C

EF146 (54..150 A)

EF205 (63...210 A)

EF370 (115...380 A)

E500DU (150...500 A)

E800DU (250...800 A)

E1250DU (375...1250
A

Short-circuit protection devices

Tmax circuit breakers & OS Fusible disconnect switches

www.famcocorp.com
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4-pole contactors

IEC . AC-1Rated operational current . 8240°C,60V A ..
UL/CSA General use rating 600 V A
AC / DC Control supply [~ Type AF09 AF16 AF26 AF38
IEC AC-1 Rated operational current 06<40°C A 25 30 45 55
0 <55°C (1) A 25 30 40 45
L8s70°C

Rated operational voltage Ue max.

\% 690 690

690 690

UL/CSA General use rating

600 V A 25 30

45 55

(1) 6 < 60 °C for AFO9 ... AF38 contactors

Main accessories

Auxiliary contact blocks

Front mounting

CA4-10 (1 xN.0.), CA4-01 (1xN.C)

Side mounting

CAL4-11 (1xN.0. + 1xN.C)

Timers Electronic TEF4-ON
TEF4-OFF
Interlocking units Mechanical VM4
Mechanical / Electrical VEM4

Surge suppressors

Varistor (AC / DC)

RC Type (AC)

Transil diode (DC)

Built-in surge protection

1.12 | Motor protection and control
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AF Range contactors and control relays
Table of contents
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AFQ09 ... AF38 3-pole contactors
51to 20 hp at 480 V AC
AC / DC operated

Description
AF09 ... AF38 contactors are mainly used for controlling 3-phase motors and power circuits up to 690 V AC
and 220 V DC. These contactors are of the block type design with 3 main poles.
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DQ), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.
— built-in surge suppression
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

AF09-30-10 . .

Ordering details

IEC UL/CSA Rated control circuit Auxiliary : Catalog Global reference  : Weight

Rated operational 3-phase : General :Voltage contacts : number code

power current motor use Uc min. ... Uc max. fitted Pkg
0<40°C :rating rating (1 pce)

400V 480 V 600 V AC

AC-3 AC-1 | ?

kW A hp A V50/60 Hz : V DC \ kg

4 25 5 25 24..60 - ()i 1 0 :AF09-30-10-41 : 1SBL137001R4110 :0.270

1SBL137001R4101 10,570
1SBL137001R1210 : 0.270
1SBLI37001R1201 1 0.270
1SBL137001R1310 10,570
1SBL137001R1301 : 0.270
1SBL137001R1410 1 0.310
AF09-30-01-14 : 1SBL137001R1401 : 0.310

55 2 75 28 2.60 - (). _1_ 0  AF12-30-10-41 : 1SBL157001R4110 0270
10-30-01-41 " 18BL157001R4T01 10270
19-80-10-12 - 18BL157001R1210 :0.270
12-30-01-12 : 18BL157001R1201 0270
12-30-10-13 : 1BL157001R1310 10270
.......... TAF12:30-01-13 £ 1SBL157001R1301 10270
950..500 " 250...500 AF12-30-10-14 © T8BL157001R1410 1 0.310
01 TAF12-30-01-14 : 1SBL157001R1401 : 0.310

10 AF16-30-10-41 : 1SBL177001R4110 0270
1SBLi77001R4101 10,270
1SBL177001R1210 : 0.070
1SBL177001R1201 0,270

48..130 :48..130

100...250 :100...250

AF26-30-00 250...500 : 250...500

48..130 :48..130

100...250 :100...250

7.5 30 10 30 24...60 - 1)

48..130 :48..130

100..-250 1SBL177001R1310 : 0.070
1SBLI77001R1301 1 0.270
250...500 i 1SBL177001R1410 : 0.310°
AF16-30-01-14 : 1SBL177001R1401  0.310
11 45 15 45 - )  AF26-30-00-41 - 1SBL237001R4100  0.310
48,130 1SBL237001R1200 : 0.310
100...250 i 1SBL237001R1300 © 0.310
250...500 AF26-30-00-14 © 1SBL237001R1400 " 0.350
15 50 20 50 - ) AF30-80-00-41 : 1SBL277001R4100 : 0.310
48130 1SBL277001R1200 0.310
100...250 " AF30- 1SBL277001R1300 0.310
250...500 AF30-80-00-14 : 1SBL277001R1400 " 0.350
185 50 20 50 - M 'AF38-30-00-41 - 1SBL297001R4100  0.310
48,130 " AF38-30-00-12 © 1SBL297001R1200  0.310
100...250 AF38-30-00-13 - 1SBL297001R1300 © 0.310

950,500 | 950...500 T AF38-30-00-14 © 1SBL297001R1400 : 0.350
(1) For 24...60 V 50/60 Hz - 20...60 V DC, use AF..-30-..-11 (see voltage code table). AF..-30-..-11 not suitable for direct control by PLC-output.

Main dimensions mm, inches

77 3.03" 86 3.39"
71 2.80" 45 1.77" 80 3.15"
i 55 0.22" | & & | 55022
o ] Jleee| 1
E o] EDUD §
2 b 3|
‘; T 3
® © o ’
| 110059 e T T T ] 10 0.59"
AF09, AF12, AF16 AF26, AF30, AF38 -
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AF09Z ... AF38Z 3-pole contactors
51to 20 hp at 480 V AC
AC / DC operated - low consumption

AF09Z-30-10

AF26Z-30-00

Main dimensions mm, inches

45 1.77"

77 3.03"
71 2.80"

Description

AF09Z ... AF38Z contactors are mainly used for controlling 3-phase motors and power circuits up to

690 V AC and 220 V DC. These contactors are of the block type design with 3 main poles.

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...250 V 50/60 Hz and 12...250 V DC
- can manage large control voltage variations
- allow direct control by PLC-output > 24 V DC 500 mA
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).

— built-in surge suppression

— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

EC .. UL/CSA Rated control circuit  : Auxiliary : Catalog Global reference  : Weight
Rated operational 3-phase :General :voltage contacts ; number code
power current motor use Uc min. ... Uc max. fitted Pkg
0<40°C rating rating (1) (1 pce)
400V 480V 600 VAC
AC-3 AC-1 )
kW A hp A V 50/60 Hz : VDC kg
4 25 5 25 - 12..20 AF097-30-10-20: 1SBL136001R2010 :0.310
AF097-30-01-20: 1SBL136001R2001 :0.310
24...60 20...60 1 AF09Z-30-10-21: 1SBL136001R2110 :0.310
.1 AF097-30-01-21: 1SBL136001R2101. : 0.310
48..130  :48..130 _:AF09Z-30-10-22: 1SBL136001R2210 : 0.310
AF09Z-30-01-22: 1SBL136001R2201 : 0.310
100...250 : 100...250 AF09Z-30-10-23: 1SBL136001R2310 :0.310
AF097-30-01-23: 1SBL136001R2301 : 0.310
55 28 7.5 28 - 12..20 AF127-30-10-20: 1SBL156001R2010 :0.310
1 AF127-30-01-20: 1SBL156001R2001. : 0.310
24...60 20...60 AF127-30-10-21: 1SBL156001R2110 :0.310
AF12Z-30-01-21: 1SBL156001R2101 : 0.310
48..130 :48..130 1 AF12Z-30-10-22: 1SBL156001R2210 :0.310
1 AF127-30-01-22: 1SBL156001R2201. : 0.310
100...250 :100...250 AF127-30-10-23: 1SBL156001R2310 :0.310
AF127-30-01-23: 1SBL156001R2301 : 0.310
7.5 30 10 30 - 12..20 AF162-30-10-20: 1SBL176001R2010 : 0.310
:AF16Z-30-01-20: 1SBL176001R2001 : 0.310
24...60 20...60 1 AF16Z-30-10-21: 1SBL176001R2110 :0.310
1 AF16Z-30-01-21: 1SBL176001R2101 :0.310
48..130 :48..130 AF162-30-10-22: 1SBL176001R2210 :0.310
AF162-30-01-22: 1SBL176001R2201 :0.310
100...250 : 100...250 AF162-30-10-23: 1SBL176001R2310 : 0.310
AF167-30-01-23 : 1SBL176001R2301 : 0.310
11 45 15 45 - 12...20 AF267-30-00-20: 1SBL236001R2000 : 0.350
24...60 20...60 1 AF26Z7-30-00-21: 1SBL236001R2100 : 0.350
48...130:48...130 AF267-30-00-22: 1SBL236001R2200  : 0.350
100..250 :100..250 : O O :AF267-30-00-23: 1SBL236001R2300 : 0.350
15 50 20 50 - 12..20 0.0 :AF30Z-30-00-20: 1SBL276001R2000 : 0.350
24...60 20...60 0 1 AF30Z-30-00-21: 1SBL276001R2100 : 0.350
48...130  :48..130 0.0 :AF30Z-30-00-22: 1SBL276001R2200 : 0.350
100..250 :100..250 : O O :AF30Z-30-00-23: 1SBL276001R2300 : 0.350
18.5 50 20 50 - 12...20 0....0.:AF38Z-30-00-20: 1SBL296001R2000 : 0.350
24...60 20...60 1 AF382-30-00-21: 1SBL296001R2100 : 0.350
48...130:48..130 AF387-30-00-22: 1SBL296001R2200  : 0.350
100..250 :100..250 : O O :AF387Z-30-00-23: 1SBL296001R2300 : 0.350

(1) Note: Only AF..Z contactors with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil terminals:
A1+ for the positive pole and A2- for the negative pole.
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AF40 ... AF96 3-pole contactors
30 to 60 hp at 480 V AC
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

AF40-30-11

AF80-30-11

Main dimensions mm, inches

12 047" 56 2.17"
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Description

FAMCO
ROt LD

AF40 ... AF96 contactors are mainly used for controlling 3-phase motors and power circuits up to 690 V AC

and 220 V DC. These contactors are of the block type design with 3 main poles.

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage
range (e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...500 V 50/60 Hz and

20...500 V DC

- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.

— built-in surge suppression

— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

—+_r 35 mm EN/IEC 60715

2.4 | Motor protection and control
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IEC i UL/CSA : Rated control circuit Auxiliary Catalog Global reference Weight
Rated operational | 3-phase : General : Voltage i contacts : number i code
power  icurent :motor :use ¢ Ue min. ... Uc max. : fitted H : Pkg
0<40°C i rating i rating (1 pce)
400V 480V i 600VAC
AC-3 AC-1 ' ?
kW A hp A V50/60 Hz :VDC \ kg
185 70 30 60 - 11 AF40-30-11-41 1SBL347001R4111 :1.010
20..60  (1); 11 AF40-30-11-11 1SBL347001R1111 :1.010
48..130 171 AF40-30-11-12 1SBL347001R1211 11.010
100..250 11 AF40-30-11-18 1SBL347001R131111.000
250...500 171 T AF40-30-11-14 1SBL347001R1411 :1.000
22 100 40 80 - 11 AF52-30-11-41 1SBL367001R4111 1.010
2060 (1) 11T AFB2:30-11-11 1SBL367001R1111 11.010
48..130 11T ARR2:30-11-12 1SBL367001R12117 11.010
100..250 ¢ 1 1 TAF52-30-11-13 1SBL367001R1311 11.000
250.500 i 1 1 TAF52:30-11-14 1SBL367001R1411 §1.000
30 105 50 92 R 1 1 ©AF65-30-11-41 1SBL387001R4111 :1.010
2060 (1) 11T AF65-30-11-11 1SBL387001R1111 (1.010
48,130 11T AFS5-30-11-12 1SBL387001R1211 (1.010
100250 7171 AF5-30-11-13 1SBL387001R1311 11.000
250..500 ¢ 11 TAF65-30-11-14 1SBL387001R1411 " 11.000
37 125 60 105 - 1 1 ©AF80-30-11-41 1SBL397001R4111 ©1.260
2060 (1) 11T AFB0-30-11-11 1SBL397001R1111 {1,260
48,130 11T AR80-30-11-12 1SBL397001R1211 11260
100,250 7117 AFB0-30-11-13 1SBL397001R1311 (1210
250..500 ¢ 11 TAF80-30-11-14 1SBL397001R1411 (1210
45 130 60 115 - 1 1 :AF96-30-11-41 1SBL407001R4111 :1.260
20,60 (1) 11 T AF96-30-11-11 1SBL407001R1111 (1,260
48,430 111 TAF9B-30-11-12 1SBL407001R1211 1.260
100...250 171 TAF96-30-11-13 1SBL407001R1311  i1.210
250500 1250..500 F 11 TAF96-30-11-14 1SBL407001R1411 {1210
(1) AF..-30-..-11 not suitable for direct control by PLC-output.
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AF116 ... AF146 3-pole contactors
7510 100 hp at 480 V AC
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

AF146-30-11

AF146-30-11B

Description

AF116 ... AF140 contactors are mainly used for controlling 3-phase motors and power circuits up to
690 V AC, AF146 up to 1000 V AC. These contactors are of the block type design with 3 main poles.

FAMCO
ROt LD

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range
(e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...500 V 50/60 Hz and 20...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47 conditions of use on request).
— built-in surge suppression
— add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

Main dimensions mm, inches

ey

IEC UL/CSA Rated control Aucxiliary Catalog Global reference Weight

Rated operational  3-phase : General | circuit contacts number code

power current :motor :use voltage fitted Pkg

9<40°C raing :rating :Ucmin....Uc max. (1 pee)

400V 480V 600V AC

AC-3  AC- , ' ?

For connection with built-in cable clamps

55 160 75 160 24.60 i20..60 i 1 1 AF116-30-11-11 1SFL427001R1111 1.750
48..130 :48..130 1 1 AF116-30-11-12 1SFL427001R1211 1.750
100...250 100..250 i 11 AF116-30-11-13 1SFL427001R1311 1.750...
250..500 :250..500 : 1 1 AF116-30-11-14 1SFL427001R1411 1.750

75 200 100 1200 24,60 120,60 1 1 AF140-30-11-11 1SFL447001R1111 1.750
48..130 148,130 1 1 AF140-30-11-12 1SFL447001R1211 1.750..
100...250 ©100..250 © 1 1 AF140-30-11-13 1SFL447001R1311 1.750
250...500 : 250...500 1 1 AF140-30-11-14 1SFL447001R1411 1.750

75 225 100 200 24.60 :20..60 i 1 1 AF146-30-11-11 1SFL467001R1111 1.750
48..130 :48..130 1 AF146-30-11-12 1SFL467001R1211 1.750
100...250 : 100...250 1 AF146-30-11-13 1SFL467001R1311 1.750
250...500 :250..500 : 1 1 AF146-30-11-14 1SFL467001R1411 1.750

With bar connections

55 160 75 160 24.60 2060 i 1 1 AF116-30-11B-11 1SFL427002R1111 1.500..
48..130 48..130 1 AF116-30-11B-12 1SFL427002R1211 1.500
100...250 :100...250 | 1 1 AF116-30-11B-13 1SFL427002R1311 1.500
250...500 : 250...500 1 1 AF116-30-11B-14 1SFL427002R1411 1.500

75 200 100 200 24.60 20.60 1 1 AF140-30-11B-11 1SFL447002R1111 1.500
48..130 148..130 1 1 AF140-30-11B-12 1SFL447002R1211 1.500. .
100...250 :100..250 : 1 1 AF140-30-11B-13 1SFL447002R1311 1.500
250...500 : 250...500 1 1 AF140-30-11B-14 1SFL447002R1411 1.500

75 225 100 200 24..60 20..60 i 11 AF146-30-11B-11 1SFL467002R1111 1.500. .
48..130 :48..130 @ 1.1 AF146-30-11B-12 1SFL467002R1211 1.500
100..250 ©100..250 i 11 AF146-30-11B-13 1SFL467002R1311 1.500. .
250...500 : 250...500 1 1 AF146-30-11B-14 1SFL467002R1411 1.500
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AF190 ... AF370 3-pole contactors
125 10 300 hp at 480 V AC
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

Description

AF190 ... AF370 contactors are mainly used for controlling 3-phase motors and power circuits up to
1000 V AC. These contactors are of the block type design with 3 main poles.

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.qg.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500 V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47 conditions of use on request).
— built-in surge suppression

AF205-30-11 — add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

IEC UL/CSA Rated control circuit Auxiliary : Catalog Global reference  : Weight

Rated operational 3-phase  : General : voltage contacts : number code

power icurent i motor use Uc min. .. Uc max. fitted Pkg
§<40°C i rating rating (1 pee)

400V 480V 600V AC

AC-3 AC-1

kW A hp A(1) V 50/60 Hz : VDC kg

90 275 125 230 24...60 20...60 AF190-30-11-11 1SFL487002R1111 :3.000

[250] 48..130  :48..130 :AF190-30-11-12. : 1SFL487002R1211 :3.000

100...250 :100...250
250...500 : 250...500

AF190-30-11-13 i 1SFL487002R1311 3.000:
AF190-30-11-14  : 1SFL487002R1411 :3.000

110 350 150 250 24,60 120..60 AF205-30-11-11.._ 1SFL627002R1111: 3,000

(300] 48..13048..130 CUAF205-30-11-12 - 1SFL527002R1211 13,000

AF370-30-11 100...250"100...250 AF205-30-11-13 1SFL627002R1311 13,000,
250..500 " 250...500 AF205-30-11-14  1SFL527002R1411 : 8,000

140 400 200 300 24,60 20..60 AF265-30-11-11._ 1SFL647002R1111: 4,640

[350] 48..13048..130 AF265-30-11-12 - 1SFL847002R1211 4,640

AF265-30-11-13  1SFL547002R13171 4,640
AF265-30-11-14 : 1SFL547002R1411 : 4.640
160 500 250 350 24.60 120,60 AF305-30-11-11 : 1SFL587002R1111 : 4,640
[400] 48,130 148..130 1 11 TAF305-30-11-12. 1SFLE87002R1211 4,640

100,250 100,250 1 1 AF305-30-11-13 : 1SFL587002R1311 4,640
AF305-30-11-14 : 1SFL687002R1411 : 4.640

200 600 300 400 24.60 12060 1 1 1 AF370-30-11-11.__: 1SFL607002R1111_: 4.640
[520] 48130 148,130 179 TAF370-80-11-12 :1SFL607002R1211 :4.640

100...250 :100...250 1.1 :AF370-30-11-13  :1SFL607002R1311 4.640:

250...500 : 250...500 1 1 $AF370-30-11-14 1SFL607002R1411 §4.640
(1) The higher ratings shown in [brackets] can be achieved through the use of LX.. terminal extensions.

Main dimensions mm, inches
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AF400

350 to 600 hp at 480 V AC
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

AF750-30-11

Main dimensions mm, inches

186 7.32"

Description

AF750 3-pole contactors

AF400 ... AF750 contactors are mainly used for controlling 3-phase motors and power circuits up to
1000 V AC or 600 V DC (2). These contactors are of the block type design with 3 main poles.

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range
(e.g. 100...250 V AC and DC), only 4 coils to cover control voltages between 48...500 V 50/60 Hz and

24...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltages sags (SEMI F47 conditions of use on request).
— built-in surge suppression
— add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

IEC UL/CSA Rated control circuit : Auxiliary : Catalog Global reference Weight

Rated operational 3-phase : General : Voltage contacts : number code

power current motor use Uc min. ... Uc max. fitted Pkg

0<40°C :rating rating (1 pce)

400V 690V 480V 600V AC

AC-3 AC-1 | %

kw A hp A V 50/60 Hz: V DC \ kg

200 600 350 550 - 24..60(1) i 1 1 :AFA00-30-11-68 1SFL577001R6811 12,000
48..130  48...130 11 T AF400-30-11-69 1SFL577001R6911 12.000
100...250 1100...250 ¢ 1 1P AF400-30-11-70 1SFL577001R7011 $12.000
250...500 © 250..500 : 1 1 :AF400-80-11-71 1SFL577001R7111 12,000

250 700 400 650 - 24.60(1) . 1 1 :AF460-30-11-68 1SFL597001RE811 12,000
48..130  48...130 AF460-30-11-69 1SFL597001R6911  : 12.000
100...250 | 100...250 " AF460-30-11-70 1SFL597001R7011 12.000
250..500 (250..500 © 1 1 tAF460-30-11-71 1SFL597001R7111 112.000

315 800 500 750 - 24.60(1) . 1 1 :AF580-30-11-68 1SFL617001R6811  15.000
48,130 748..130 111 T AF580-30-11-69 1SFL617001R6911 1 15.000
100...250 1100...250 ¢ 1 1 AF580-30-11-70 1SFL617001R7011 §15.000
250...500 (250..500 | 1 1 iAF580-30-11-71 1SFL617001R7111 115.000

400 1050 600 900 - 24.60(1) : 1 1 :AF750-30-11-68 1SFL637001R6811  15.000
48..130 748,130 111 TAF750-30-11-69 1SFL637001R6911 1 15.000
100...250 1100...250 ¢ 1 1 AF750-30-11-70 1SFL637001R7011 §15.000
250...500 (250..500 © 1 1 iAF750-30-11-71 1SFL637001R7111 115.000

(1) The connection polarities indicated close to the coil terminals must be respected: A1 for the positive pole and A2 for the negative pole.

(2) Up to 850 V DC for AF580, AF750.

Control inputs

AF400 ... AF750 are equipped with low voltage inputs for control, for example by a PLC.
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AF1250 ... AF2650 3-pole contactors
800 to 900 hp at 480 V AC and up to 2700 A general use
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

AF2650-30-11

Description

FAMCO
ROt LD

AF1250 ... AF2050 contactors are mainly used for controlling power circuits up to 1000 V AC or 850 V DC,
AF2650 for controlling power up to 1000 V AC. These contactors are of the block type design with 3 main
poles.

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range
(e.g. 100...250 V AC and DQC)

- only 4 coils for AF1250 to cover control voltages between 48...500 V 50/60 Hz and 24...500 V DC
- only 1 coil for AF1350 ... AF2650 to cover control voltages between 100...250 V 50/60 Hz and
100...250 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltages sags (SEMI F47 conditions of use on request).

Ordering details

— built-in surge suppression

— add-on auxiliary contact blocks for side mounting and a wide range of accessories.

IEC UL/CSA Rated control circuit  : Auxiliary ; Catalog Global reference Weight
Rated operational 3-phase i General :voltage contacts : number code
power current motor use Uc fitted Pkg
#<40°C ' rating rating ) (1 pce)
400V 690 V 480V 600 VAC |
AC-3 AC-1 o \ ?‘
kw A hp A V 50/60 Hz : VDC kg
- 1260 - 1210 - 24..60(1) i 1 1 :AF1250-30-11-68 : 1SFL647001R6811 :16.000
48..130 148...130 AF1250-30-11-69 : 1SFL647001R6911 £ 16.000
100...250 : 100...250 “TAF1250-30-11-70 | 1SFL647001R7011 £ 16.000
250...500 : 250...500 “AF1250-30-11-71 | 1SFL647001R7111 £ 16.000
475 1350 800 1350 100...250 : 100...250 AF1350-30-11-70 : 1SFL657001R7011 : 34.000
560 1650 900 1650 100...250 : 100...250 AF1650-30-11-70  1SFL677001R7011 £ 35.000
2050 2100 100...250 : 100...250 TAF2050-30-11-70 ¢ 1SFL707001R7011 {35.000
2650 2700 100...250 : 100...250 " AF2650-30-11-70 | 1SFL667001R7011  45.000

(1) The connection polarities indicated close to the coil terminals must be respected: A1 for the positive pole and A2 for the negative pole.
(2) AF2650 : Maximum operational voltage = 1000 V according to UL / CSA.

Control inputs
AF1250 ... AF2650 are equipped with low voltage inputs for control, for example by a PLC
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AFO9R ... AF30R 3-pole reversing contactors
51to 20 hp at 480 V AC
AC / DC operated

Description

— AFO9R ... AF30R reversing contactors are mainly used for directionally controlling 3-phase motor circuits
up to 690V AC. These devices include two 3-pole contactors, a mechanical and electrical interlock, power
bus (see diagram to the left), and are assembled using fixing clips.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AFO9R-30-22-13 becomes AF09M-30-22-13).

Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.

— Built-in surge suppression

AF09R-30-22 — Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.
Ordering details
IEC UL/CSA Rated control circuit Auxiliary : Catalog Global reference i Weight
Rated operational : 3-phase: General voltage contacts : number code (3)
At Al power :current :motor :use Uc min. ... Uc max. fitted Pkg
I::}j"afff"vﬂlffaij:] 0<40°C: rating :rating (1 pce)
2 4 6 2 4 6 400V 480V 600V AC
2 A\ \ 777" AC-3  AC- ' ?
\\—/ KW A hp A V50/60 Hz | VDC \ kg
Power bus diagram 1 25 5 25 2. : () 2 2  AFO9R-30-22-41 0622
48,730 oy AFO9R-30-20-12 0,622
100..250 2 o AFO9R-30-22-13 0622
250...500 2 2 :AF09R-30-22-14 0.702
5.5 28 7.5 28 - (1): 2 2 :AF12R-30-22-41 0.622
48...130 AF12R-30-22-12 0.622
100...250 AF12R-30-22-13 0.622
250...500 AF12R-30-22-14 0.702
75 30 10 130 - AF16R-30-22-41 0622
48...130 AF16R-30-22-12 10.622
100...250 AF16R-30-22-13 10.622
250...500 AF16R-30-22-14 0.702
1 15 5 4 - AF26R-30-02-41 0757
.......... AF2BR30-22-41 0,785
48...130 48...130 AF26R-30-02-12 0.757
,,,,,,,,,, AF26R-30-22-12 0,785
100...250 100...250 AF26R-30-02-13 0.757
,,,,,,,,,, AF26R-30-22-13 0.785
250...500 250...500 AF26R-30-02-14 0.837
2 2 :AF26R-30-22-14 0.865
15 50 20 50 24.60 - @0 _ 2  AF30R-30-02:41 0,757
.......... AF30R-30-22-41 0,785
48...130 48...130 AF30R-30-02-12 0.757
,,,,,,,,,, AF30R-30-22-12 0,785
100...250 100...250 AF30R-30-02-13 0.757
,,,,,,,,,, AF30R-30-22-13 0.785
250...500 250...500 AF30R-30-02-14 0.837
AF30R-30-22-14 0.865

(1) For 24...60 VV 50/60 Hz - 20...60 V DC, use AF..-30-..-11 (see voltage code table). AF..-30-..-11 not suitable for direct control by PLC-output.
(2) Normally closed contacts included as part of the electrical interlock. Normally open auxiliaries are either integral or front-mount.
(3) Available in the US and Canada only.

Mounting dimensions mm, inches

80 3.15" 2x 80 3.15" 2x
M4 8-32 UNC M4 8-32 UNC
— 2
T © I
|| % q g
‘ i 8 Sy
lle S
IWE | :
j=) S
© i S ] w
s L
242 0.17" 5 0.20", ! 24.2 0.17" 5 0.20"
AFO9R, AF12R, AF16R AF26R, AF30R
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AF09/ZR ... AF30ZR 3-pole reversing contactors
5to 20 hp at 480 V AC
AC / DC operated - low consumption

Description

— AF09ZR ... AF30ZR reversing contactors are mainly used for directionally controlling 3-phase motor circuits
up to 690V AC. These devices include two 3-pole contactors, a mechanical and electrical interlock, power
bus (see diagram to the left), and are assembled using fixing clips.

- Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF09ZR-30-22-23 becomes AF09ZM-30-22-23).

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage

- Range (e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...250 V 50/60 Hz and
20...250 V DC

- can manage large control voltage variations

- allow direct control by PLC-output > 24 V DC 500 mA

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression
— Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

AF09ZR-30-22

Ordering details

At At IEC UL/CGSA . Rated control circuit  : Auxiliary : Catalog Global reference Weight
I::]Lif"*V"*LijE:] Rated operational 3-phase :General :Vvoltage contacts : number code (2)
o 248 2 4 6 0 power current motor use Uc min. ... Uc max. fitted (1) Pkg
A\ /// 9<40°C i rating rating (1 pce)
400V 480V 600V AC |
, AC-3 AC-1 , ?
Power bus diagram KW A hp A V'50/60 Hz : V DC kg
4 25 5 25 2 2 i AF09ZR-30-22-21 0.702
! 2.2 AFO9ZR-30-22-22 0.702
100..250 :100..250 i 2 2 :AF09ZR-30-22-23 0.702
5.5 28 7.5 28 2 2 i AF12ZR-30-22-21 0.702
AF12ZR-30-22-22 0.702
AF127R-30-22-23 0.702
7.5 30 10 30 AF16ZR-30-22-21 0.702
AF16ZR-30-22-22 0.702
AF16ZR-30-22-23 0.702
11 45 15 45 AF26ZR-30-02-21 0.837
0.865
0.837
0.865
0.837
AF267R-30-22-23 0.865
15 50 20 50 AF30ZR-30-02-21 0.837
0.865
0.837
0.865
100...250 {100...250 - 0.837
AF30ZR-30-22-23 0.865
(1) Normally closed contacts included as part of the electrical interlock. Normally open auxiliaries are either integral or front-mount.
(2) Available in the US and Canada only.
Mounting dimensions mm, inches
80 3.15" 2x 80 3.15" 2x
M4 8-32 UNC M4 8-32 UNC
&) _ &
- *T# ot
8 | o 8 ‘ o
N N N N
Q ‘ ‘ R =] ‘ ‘ o
© o © o
| V| ™~ [
‘ 8 ‘ ‘ ]
S (=}
Y | (e} L | (o]
4.2 0.17" 5 0.20" | A 24.2 0.17" 5 0.20"
AF09ZR, AF12ZR, AF16ZR AF26ZR, AF30ZR
2.10 | Motor protection and control
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AF40R ... AF96R 3-pole reversing contactors
30 to 60 hp at 480 V AC
AC / DC operated

Description

— AF40R ... AF96R reversing contactors are mainly used for directionally controlling 3-phase motor circuits up to
690V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted auxiliary contacts
for electrical interlocking, power bus (see diagram to the left), and are assembled using fixing clips.

- Note: for mechanically and electrically interlocked devices without power bus, replace the R in the catalog
number with an M (ie. AF40R-30-22-13 becomes AF40M-30-22-13).

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage

— range (e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and

- 20...500 VDC

- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.
— Built-in surge suppression
AF40M-30-22 — Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

IEC iUL/CSA i Rated control circuit Auxiliary Catalog Global reference Weight
Rated operational ~ : 3-phase : General : Voltage : contacts  : number i code (2)
power  icurent motor :use ¢ Ue min. ... Uc max. : fitted i Pkg
ATes 13 s A 0 <40 °C : rating rating (1 pce)
oV 400V 480V $600VAC
2\ 17/ " AC-3  AC-1 ?‘
\ / KW A hp A V 50/60 Hz kg
. 18.5 70 30 60 2 i AF40R-30-22-41 2.283
Power bus diagram 5" AFAOR-30-02-11 2283
2 AF40R-30-22-12 2.283
100...250 2 2 AF40R-30-22-13 2.263
250..500 ¢ 272 AF40R-30-22-14 2.263
22 100 40 80 - 2 2 i AF52R-30-22-41 2.283
2 i AF52R-30-22-11 2.283
2 i AF52R-30-22-12 2.283
2 AF52R-30-22-13 2.263
2 AF52R-30-22-14 2.263
30 105 50 90 2 AF65R-30-22-41 2.283
2 i AFB5R-30-22-11 2.283
2 i AFB5R-30-22-12 2.283
2 : AFB5R-30-22-13 2.263
2 AF65R-30-22-14 2.263
37 125 60 106 2 i AF80R-30-22-41 2.858
2 AF80R-30-22-11 2.858
2 AF80R-30-22-12 2.858
2 i AF80R-30-22-13 2.758
2 i AF8B0R-30-22-14 2.758
45 130 60 115 2 AF96R-30-22-41 2.858
2 AF96R-30-22-11 2.858
48...130 2 AF96R-30-22-12 2.858
100...250 2 AF96R-30-22-13 2.758
250...500 2 i AF96R-30-22-14 2.758

(1) AF..-30-..-11 not suitable for direct control by PLC-output.
(2) Available in the US and Canada only.

Mounting dimensions mm, inches
100 3.94" M6 %-20 UNC 130 5.12" M6 %-20 UNC

‘ % N

|
7“:7777@:::::% M4 8-32 UNC L‘/“
|
|
|
|
|

110 4.33"
100 3.94

110 4.33
100 3.94"

042017 5 i
| i | 2 A <
[ et 4L S L 4 W
) Xo64 025 | 5 0.20" L \ 064 025° ! 5 020° ﬁ
AF40R, AF52R, AF65R AF80R, AF96R
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AF116R ... AF140R 3-pole reversing contactors
75 1to0 100 hp at 480 V AC
AC / DC operated

Description

AF116R and AF140R reversing contactors are mainly used for directionally controlling 3-phase motor circuits
up to 690V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted auxiliary
contacts for electrical interlocking, power bus (see diagram to the left), and are mounted on a backplate.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF116R-30-22-13 becomes AF116M-30-22-13).

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

AF140R-30-22 - can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression

— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

Al Al T T T T T T
|:"jf,,3,f,,,v,,,1,,3,f IEC fUL/CSA ¢ Rated control ¢ Auxiliary { Catalog { Global reference | Weight
2 4 6 2 4 6 . H i i
A2 t ’ A2 Rated operational : 3-phase ; General | Circuit contacts number code (1)
\\_/ / power :current imotor :use voltage fitted Pkg
§<40°C i rating :rating :Ucmin...Ucmax. (1 pee)
Power bus diagram 400V 480V 600V AC
AC-3 : AC-1 : : : : | ? :
WA hp A V50/60Hz: VDC 3 k(2

For connection with built-in cable clamps

55 160 75 160 24,60 20,60 i 2 2 AF116R-30-22-11
48,130 :48..130 : 2 2 AF116R-30-22-12
100..250 :100..250 : 2 2 AF116R-30-22-13
250...500 :250..500 0 2 2 AF116R-30-22-14
75 200 100 200 24,60 i20.60 i 2 2 AF140R-30-22-11
48..130 :48..130 2 2 AF140R-30-22-12
100...250 :100..250 i 2 2 AF140R-30-22-13
250...500 :250...500 : 2 2 AF140R-30-22-14
(1) Available in the US and Canada only.
(2) Available upon request.
Mounting dimensions mm, inches (upon request)
2.12 | Motor protection and control
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AF190R ... AF370R 3-pole reversing contactors
125 10 300 hp at 480 V AC
AC / DC operated

Description

AF190R ... AF370R reversing contactors are mainly used for directionally controlling 3-phase motor circuits
up to 690V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted auxilia-
ry contacts for electrical interlocking, power bus (see diagram to the left), and are mounted on a backplate.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF190R-30-22-13 becomes AF190M-30-22-13).

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression

AF205M-30-22

— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

A d g >y A EC UL/CSA Rated control circuit Auxiliary i Catalog Global reference i Weight
EI.] PRRARPER e E.Ij Rated operational 3-phase : General :Voltage contacts : number code (2)
A2 4\ \ 77/~ power : eurrent motor i use Uc min. ... Uc max. fitted Pkg
\_/ §<40°C irating rating (1 pee)
400V 480V 600 VAC
Power bus diagram AC-3 AC-1
| ?
kw A hp A1) V50/60 Hz |V DC \ kg (3)
90 275 125 230 24...60 20...60 2 2 :AF190R-30-22-11

AF190R-30-20-12
AF190R-30-22-13
AF190R-30-20-14
AF205R-30-22-11
AF205R-30-22-12
AF205R-30-20-13
AF205R-30-22-14
AF265R-30-22-11
AF265R-30-20-12
AF265R-30-22-13
AF2B5R-30-20-14
AF305R-30-22-11
" AF305R-30-22-12
AF305R-30-20-13
AF305R-30-22-14
1 AF370R-30-22-11
" AF370R-30-22-12

[250] 48,130 48,130
100..250 +100...950

110 350 150 250 24,60 20,.60
800] 48,130 48,130

140 400 200 300 2460 2060
[350] 4813048, 130

160 500 250 350 24...60 20...60
[400] 48...130  :48..130

200 600 300 400 24...60 20...60

[520] 48..130 48..130

100...250 :100...250 AF370R-30-22-13

250...500 : 250...500 AF370R-30-22-14

(1) The higher ratings shown in [brackets] can be achieved through the use of LX.. Terminal extensions. Terminal extensions are included as
standard for reversing contactors, but must be purchased separately for mechanically and electrically interlocked devices.

(2) Available in the US and Canada only.

(3) Available upon request.

Mounting dimensions mm, inches (upon request)

Motor protection and control | 2.13
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AF400R ... AF750R 3-pole reversing contactors
350 to 600 hp at 480 V AC
AC / DC operated

Description

— AF400R ... AF750R reversing contactors are mainly used for directionally controlling 3-phase motor circuits
up to 690V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted auxil-
iary contacts for electrical interlocking, power bus (see diagram to the left), and are mounted on a back-
plate.

- Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF400R-30-22-70 becomes AF400M-30-22-70).

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage

- Range (e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and
20...500 V DC

- can manage large control voltage variations
AF460R-30-11 - reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
Built-in surge suppression
— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

. w IEC UL/CSA Rated control circuit : Auxiliary : Catalog Global reference  : Weight
I::] 135 13 Rated operational 3-phase : General : voltage contacts : number code (2)
2 4 6 2 4 6 power current motor use Uc min. ... Uc max. fitted Pkg
2 A\ N\ 17/ % §<40°C irating : rating (1 pce)
400V 480V 600V AC
_ AC-3 AC-1 | ?
Power bus diagram KW A hp A V 50/60 Hz: V DC \ kg (3)
200 600 350 550 24..60(1) : 2 2 :AF400R-30-11-68

48..130 148..130 22 " AFAOOR-30-11-69
100..250 1 100..250 2 2 AF400R-30-11-70
250...500 250...500 AF400R-30-11-71

2 2
24.60(1) : 2 2 :AF460R-30-11-68

250 700 400 650 -
48,7130 48,130 AF460R-30-11-69
100...250 ¥ 100...250 " AF460R-30-11-70
250...500  250...500 : 2 2 :AF460R-30-11-71

315 800 500 750 - 24.60(1) | 2 2 :AF580R-30-11-68
48..130 148..130 1 2 2 T AF580R-30-11-69
100..250 $100..250 | 2 2 AF580R-30-11-70
250...500 1250..500 : 2 2 iAF580R-30-11-71

400 1050 600 900 24.60(1) | 2 2 :AF750R-30-11-68

48...130 :48...130 2 2 :AF750R-30-11-69

100..250 1 100...250 22 AF750R-30-11-70
250...500  250...500 AF750R-30-11-71

no
no

(1) The connection polarities indicated close to the coil terminals must be respected: A1 for the positive pole and A2 for the negative pole.
(2) Available in the US and Canada only.
(3) Available upon request.

Control inputs

24V Supply voltage
o + A | | A2
ON X? O,\(llontactor
OFF > OFF_N
3 COMMON

Mounting dimensions mm, inches (upon request)

2.14 | Motor protection and control
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AFO9NOO ... AF26N1 3-pole NEMA rated contactors
Sizes 00 to 1
AC / DC operated

Description
— AFO9NOO ... AF26N1 NEMA rated contactors are mainly used for controlling 3-phase motor circuits up to
575V AC. These contactors are of the block type design with 3 main poles.

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.
— Built-in surge suppression
AFO09N00-30-10 — Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

NEMA Rated control circuit Auxiliary : Catalog Global reference Weight
3-phase motor voltage contacts : number code (2)
Size Continuous; rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V 460/
575V
hp hp V 50/60 Hz kg

00 9 1.5 25 AFO9N00-30-10-41 0.270
...................... AF09N00-30-01-41 10.270
AF09N00-30-10-12 10.270
...................... ~: AFO9N00-30-01-12 10.270
_: AFO9N00-30-10-13 10.270
AF26N1-30-00 b AFOIN00-30-01-13 0.270
AFO9N00-30-10-14 10.310
AF09N00-30-01-14 0.310
0 18 3 5 AF12N0-30-10-41 0.270
........................ AF12N0-30-01-41 0270
AF12N0-30-10-12 10.270
...................... 1 AF12N0-30-01-12 10.270
AF12N0-30-10-13 10.270
...................... AF12N0-30-01-13 0.270
AF12N0-30-10-14 10.310
AF12N0-30-01-14 0.310
1 27 7.5 10 AF26N1-30-00-41 10.310
AF26N1-30-00-12 10.310
AF26N1-30-00-13 10.310
. . AF26N1-30-00-14 0.350

(1) For 24...60 V 50/60 Hz - 20...60 V DC, use AF..-30-..-11 (see voltage code table). AF..-30-..-11 not suitable for direct control by

PLC-output.

(2) Available in the US and Canada only.

Main dimensions mm, inches

77 3.08" ‘
45 1.77" 71 2.80"
5.5 0.22"
- (Z) L:T\J@ -
cleeesd ¢ Jle e e o ]
AlIS==S NISSSS I
o £ ° z
s |[HEDH | |[HODH i
q I q 8
EEES 7 ® e ? ]
LA - - ‘
........ 5 S —— . 10 0.39"
AFO9NO0, AF12N0 AF26N1
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AFO9NOOZ ... AF26N1Z 3-pole NEMA rated contactors
Sizes 00 to 1
AC / DC operated - low consumption

Description
— AFO9NOO ... AF26N1 NEMA rated contactors are mainly used for controlling 3-phase motor circuits up to
575V AC. These contactors are of the block type design with 3 main poles.
Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.
Built-in surge suppression
— Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

AF09N00Z-30-10

Ordering details

NEMA Rated control circuit Aucxiliary : Catalog Global reference  : Weight
3-phase motor voltage contacts : number code (2)
Size Continuous : rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V 460/
575V
A hp hp V 50/60 Hz
0 9 1.5 25 -

kg
0310
0310
0310
0310
0310
0310
0310
0.310
0310
0310
0310
0310
0310
0.310
0310
0.310
10,350
0350
‘ 10350
AF26N12-30-00-23 0.350

(1) Only AF..Z contactors with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil
terminals: A1+ for the positive pole and A2- for the negative pole.
(2) Available in the US and Canada only.

2 AFO9N00Z-30-10-20

AF26N1Z-30-00 48...130

AFO9N00Z-30-01-23
_: AF12N0Z-30-10-20

TAF12N0Z-30-01-23
AF26N1Z-30-00-20

Main dimensions mm, inches

77 3.03"
71 2.80"
5.5 0.22"
] 1 1
5 5 5
£ == % 8 g
7 I ® e e ?
0 | 1005 o C T
AF09N00Z, AF12N0Z AF26N1Z
2.16 | Motor protection and control
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FAMCO
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AF40N2 & AF8ON3 3-pole NEMA rated contactors
Sizes 2 & 3
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

Description
— AF40N2 and AF80ON3 NEMA rated contactors are mainly used for controlling 3-phase motor circuits up to 575V
AC. These contactors are of the block type design with 3 main poles.

Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening.
— Built-in surge suppression
Add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

AF40N2-30-11 Ordering details
NEMA Rated control circuit Auxiliary : Catalog Global reference : Weight
3-phase motor voltage contacts : number code (2)
Size Continuous : rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V :460/
575V
A hp hp V 50/60 Hz vVDC \ kg
2 45 15 25 24...60 - 1 AF40N2-30-11-41 1.010
24...60 20..60 (1) i1 AF40N2-30-11-11 1.010
48...130 48...130 1 AF40N2-30-11-12 1.010
100...250 100...250 1 AF40N2-30-11-13 1.000
250...500 250...500 i1 AF40N2-30-11-14 1.000
3 90 30 50 24...60 - 1 AFBON3-30-11-41 1,260
24...60 20..60 (1) :1 _: AFBON3-30-11-11 1.260
48...130 48...130 1 i AFBON3-30-11-12 1.260
100...250 100...250 1 AF8ON3-30-11-13 1.210
250...500 250...500 i1 AF80N3-30-11-14 1.210
AF8ON3-30-11 (1) AF..-30-..-11 not suitable for direct control by PLC-output.
(2) Available in the US and Canada only.
Main dimensions mm, inches
11 4,37 12 0.47° 70 2.76" 116 457"
12 0.47" 17" - ‘ ] 7 0.28"
P e
© 0 © g
o L @ .
2] >0 (|0 2 @ ] o= E é
] 3 g IH a g I
= @E@g e g } | s E )
' s &
1 : :
© & ® u © © o : ]
Y 10 0.39" A A—— 10 0.39"
AF40N2 AF80N3
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FAMCO
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AF140N4 & AF265N5 3-pole NEMA rated contactors
Sizes 4 & 5
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

Description
AF140N4 and AF265N5 NEMA rated contactors are mainly used for controlling 3-phase motor circuits up to
575V AC. These contactors are of the block type design with 3 main poles.
— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.qg.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression
— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

AF140N4-30-11
Ordering details

NEMA Rated control circuit Aucxiliary : Catalog Global reference i Weight
3-phase motor voltage contacts : number code (1)
Size Continuous: rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V 460/
575V . | ?
A hp hp V50/60Hz  :VDC \ kg

For connection with built-in cable clamps

4 135 50 100 24...60 20...60 1 1 :AF140N4-30-11-11 1.750
48...130 48...130 1.1 :AF140N4-30-11-12 1.750
100...250 100...250 1 1 AF140N4-30-11-13 1.750
250...500 250...500 11 :AF140N4-30-11-14 1.750

With bar connections

AF140N4-30-11B 4 135 50 100 24...60 20...60 1 1 AF140N4-30-11B-11 1.500

48...130 48...130 1 1 :AF140N4-30-11B-12 1.500
100...250 100...250 1 1 :AF140N4-30-11B-13 1.500
250...500 250...500 1 1 {AF140N4-30-11B-14 1.500

5 270 100 200 24...60 20...60 11 :AF265N5-30-11-11 4.640
48...130 48...130 1 1 AF265N5-30-11-12 4.640
100...250 100...250 1.1 :AF265N5-30-11-13 4.640
250...500 250...500 11 i AF265N5-30-11-14 4.640

(1) Available in the US and Canada only.

AF265N5-30-11

Main dimensions mm, inches

A
10 0.39" SE?E;OZ‘ QEéTF 10 0.39" - 140 551" 180 7.09"
- ‘ | 195077 ©10.5 041" |36.5 1.40' 5 0.20"
I 4 |
— | N
i Haldle =
s o =

55.5 0.22"

94.7 3.73"
33.4 1.31

2

150 5.91
S0

Z
225 8.86"
Tora

&
It

1.

b2
e

NS B 72
NY NG o
V] Nl g hd g il
43.75 1.72"

AF140N4 AF265N5
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FAMCO
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AF460N6 & AF750N7 3-pole NEMA rated contactors
Sizes 6 & 7
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

Description

AF460N6 and AF750N7 NEMA rated contactors are mainly used for controlling 3-phase motor circuits up to

575V AC. These contactors are of the block type design with 3 main poles.

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.qg.
100...250 V AC and DC), only 4 coils to cover control voltages between 48...500 V 50/60 Hz and 24...500 V
DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression
— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

NEMA Rated control circuit Aucxiliary : Catalog Global reference ;| Weight
3-phase motor voltage contacts : number code (2)
Size Continuous: rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V :460/
575V | %
A hp hp V 50/60 Hz VDC \ kg
6 540 200 400 - 24..60(1) i 1 1 {AF460N6-3011-68 12.000
48...130 48...130 11 :AF460N6-3011-69 12.000
100...250 100...250 1 1 :AF460N6-3011-70 12.000
250...500 250...500 1 1 i AF460N6-3011-71 12.000
7 810 300 600 - 24..60(1) ¢ 1 1 :AF750N7-3011-68 15.000
48...130 48...130 1 1 :AF750N7-3011-69 15.000
100...250 100...250 1 1 :AF750N7-3011-70 15.000
250...500 250...500 1 1 i AF750N7-3011-71 15.000
(1) The connection polarities indicated close to the coil terminals must be respected: A1 for the positive pole and A2 for the negative.
AF750N7-30-11 (2) Available in the US and Canada only.

Control inputs

24V Supply voltage
o+ Al |A2
Contactor
ON X5
OFF b
5] OFF_N
] COMMON
Main dimensions mm, inches
0125 0.49" 48.5 1.91"
' 186 7.32" . 216 8.5" 210 B2 "é) ‘ \ 242 9.53"
ﬂ% F§§ o }‘%4" ‘ 90157 225 089 065 026° 3 }-—'T_T“ 5024’
Sed)mbed oy —@ff ‘ T —fll—o—“‘ WF%;?/I [Cu‘] —mer 1 ¥
[L i %@E@@ ‘ It HQ‘? © @%{éﬂﬁ i 1
q DleLe]®
E An c@
] J
- 5 5 1]
[l N ] . N & ]
@ |:| @ — %9 3 F
e oo |
B WMI : ﬂ_n_ﬂ : ﬂ_n_ﬂ : M +
.72 283" _;
AF460N6 AF750N7
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FAMCO
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AF1650N8 3-pole NEMA rated contactor
Size 8
AC / DC operated with 1 N.O. + 1 N.C. auxiliary contacts

Description
AF1650N8 NEMA rated contactor is mainly used for controlling 3-phase motor circuits up to 575V AC. This
contactor is of the block type design with 3 main poles.

— Control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range, only 1
coil to cover control voltages between between 100...250 V 50/60 Hz and 100...250 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— Built-in surge suppression
— Add-on auxiliary contact blocks for side mounting and a wide range of accessories.

Ordering details

NEMA Rated control circuit Auxiliary : Catalog Global reference : Weight
3-phase motor voltage contacts : number code (1)
AF1650N8-30-11 Size Continuous ; rating Uc min. ... Uc max. fitted Pkg
current (1 pce)
230V 460/
575V | %
A hp hp V 50/60 Hz VDC kg
8 1215 450 900 100...250 100...250 11 {AF1650N83011-70 35.000
(1) Available in the US and Canada only.
Control inputs
24V Supply voltage .
o+ Al |A2 : AF1650N8
oN X5 0§°"ta°‘°f A 392mm/15.43"
OFF 1 B i47mm/1.85"
7| OFFN € :10mm/0.39"
<] COMMON D i3mm/0.12"
Main dimensions mm, inches
40 1.57"
2
1.06'
s S
@/Hr‘ d:g 10 0.39"
AF1650N8
136 5.35" 136 5.35"
R :
-
olo|...|olo o|o
1 212 | O 0
0Ol [ o’ ‘o I ICo =
d
N o
< — o
o -
g
=
O [o o, 2 o [0© 9
T : Il RV, li; L
[eXe) Io )
B 42
! 136 5.35" ‘ 59 0.35" 244 9.67"
4.09"
438 17.24"
AF1650N8
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AFO9NOOR ... AF26N1R 3-pole NEMA rated reversing contactors
Sizes 00 to 1
AC / DC operated

Description

AFO9NOOR ... AF26N1R NEMA rated reversing contactors are mainly used for directionally controlling 3-phase
motor circuits up to 575V AC. These devices include two 3-pole contactors, a mechanical and electrical inter-
lock, power bus (see diagram to the left), and are assembled using fixing clips.
Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AFOONOOR-3022-13 becomes AFO9NOOM-3022-13).
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening
— built-in surge suppression
AFO9NOOR-3022 — add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

Ordering details

NEMA i Rated control circuit i Auxiliary : Catalog i Global reference : Weight
Size Continuous; 3-phase motor voltage contacts ; number code (3)
Al Al current rating Uc min. ... Uc max. fitted (2) Pkg
1 3 5 1 3 5
EE,2,,4,,;:,,,v,,,'2,,,4,,g£';| 230V 460/575 e
A ‘hp  ihp {V50/60 Hz :VDC : : : ‘kg

. 00 9 15 12 24..60 - ) AF0INOOR-3022-41 0.622

Power bus diagram FERREN) AF0ONOOR 302217 0600

100... 100...250 AFOINOOR-3022-13 0.622

250...500 250...500 AFO9NOOR-3022-14 0.702

0 18 3 5 24..60 - ) AF12NOR-3022-41 0622

48...130 AF12NOR-3022-12 0.622

100...250 AF12NOR-3022-13 0.622

250...500 AF12NOR-3022-14 0.702

1 27 7.5 10 - (1) AF26N1R-3002-41 0.757

AF26N1R-3022-41 0.785

48...130 AF26N1R-3002-12 0.757

,,,,,,,,,, AF26N1R-3022-12 0.785

100...250 100...250 AF26N1R-3002-13 0.757

.......... AF26N1R-3022-13 0.785

250...500 250...500 AF26N1R-3002-14 0.837

AF26N1R-3022-14 0.865

(1) For 24...60 V 50/60 Hz - 20...60 V DC, use AF..-30-..-11 (see voltage code table). AF..-30-..-11 not suitable for direct control by PLC-output.
(2) Normally closed contacts included as part of the electrical interlock. Normally open auxiliaries are either integral or front-mount.
(3) Available in the US and Canada only.

Mounting dimensions mm, inches

80 3.75" 2x 80 3.15" 2x
M4 8-32 UNC M4 8-32 UNC

J '}

|
‘
SH—
|
|
70 2.76"
5 0.20
‘ 60 2.36"
t—
VT }
5 0.20

60 2.36"
70 2.76"

24.2 0.17" 5 0.20" 242 0.17" 5 0.20", |

AFO9NOOR, AF12NOR AF26N1R
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AFO9NOOZR ... AF26N1ZR 3-pole NEMA rated reversing contactors
Sizes 00 to 1
AC / DC operated - low consumption

Description

AFO9NOOZR ... AF26N1ZR NEMA rated reversing contactors are mainly used for directionally controlling
3-phase motor circuits up to 575V AC. These devices include two 3-pole contactors, a mechanical and elec-
trical interlock, power bus (see diagram to the left), and are assembled using fixing clips.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AFOONOOZR-3022-13 becomes AFO9N00ZM-3022-13).

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range
(e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...250 V 50/60 Hz and 20...250 V DC
- can manage large control voltage variations
- allow direct control by PLC-output > 24 VV DC 500 mA
- reduced panel energy consumption
- very distinct closing and opening
AF09NO0ZR-30-22 - can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request)
— built-in surge suppression
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

Ordering details

NEMA i Rated control circuit  { Auxiliary i Catalog i Global reference i Weight
- T A Size Continuous: 3-phase motor voltage contacts : number code (3)
ﬁjé”A”é”’V”’z”’A”gE:] current rating Uc min. ... Uc max. fitted (2) Pkg
A2 ‘ \ ' ' A2 (1 pce)
—/ 230V 460/575
Power bus diagram FA ‘hp hp 'V 50/60 Hz : VDC : : : kg
00 9 1.5 2 24...60 20...60 AF09NO0ZR-3022-21 0.702
48..130 :48...130 AFO09NO0ZR-3022-22 0.702
100...250 :100...250 AF09N00ZR-3022-23 0.702
0 18 3 5 24...60 20...60 AF12N0ZR-3022-21 0.702
48..130 :48...130 AF12N0ZR-3022-22 0.702
100...250 :100...250 AF12N0ZR-3022-23 0.702
1 27 7.5 10 24...60 20...60 AF26N1ZR-3002-21 0.837
1 AF26N1ZR-3022-21 0.865
48..130 :48..130 ~: AF26N1ZR-3002-22 0.837
_: AF26N1ZR-3022-22 0.865
100...250 :100...250 AF26N1ZR-3002-23 0.837
AF26N1ZR-3022-23 0.865

(1) Normally closed contacts included as part of the electrical interlock. Normally open auxiliaries are either integral or front-mount.
(2) Available in the US and Canada only.

Mounting dimensions mm, inches

80 3.15" 2x 80 3.15" 2x
M4 8-32 UNC M4 8-32 UNC
( e ( &
B S S i S O O
:(9) = :‘% | -
o Q o ‘ ©
3 S 3 ‘ N
o (=]
~| oL VN L
=) i o
I ‘ N
S S
Y | [{e} Y | | e}
A\Y\ - - L/ t'\ - - P
©4.2 0.17" 5 0.20", | 242 0.17" 5 0.20"
AFO09NOOZR, AF12NOZR AF26N1ZR
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FAMCO
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AF40N2R & AF80ONS3R 3-pole NEMA rated reversing contactors
Sizes 2 & 3
AC / DC operated

Description

AF40N2R and AFS8ONR3 NEMA rated reversing contactors are mainly used for directionally controlling 3-phase
motor circuits up to 575V AC. These devices include two 3-pole contactors, a mechanical interlock, side-
mounted auxiliary contacts for electrical interlocking, power bus (see diagram to the left), and are assembled
using fixing clips.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF4A0N2R-30-22-13 becomes AF40N2M-30-22-13).

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range
(e.g. 100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

AF40N2M-3022 — built-in surge suppression

— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

Ordering details

NEMA Rated control circuit Auxiliary Catalog Global reference Weight
Al Al Size Continuous; 3-phase motor voltage contacts | number code (3)
E"]J,if 777777 1”73”?{:] current rating Uc min. ... Uc max. fitted (2) Pkg
5248 2 4 6 T (1 pce)
\ \\—/// 230V {460/575
o bus di ‘A ‘hp “hp ‘V50/60Hz  {VDC : : : ‘kg
ower bus diagram 2 45 15 % 24..60 - AFAON2R-3002-41 | 2.083
24...60 20...60 (1) AF40N2R-3022-11 : 2.283
48...130 48...130 AF40N2R-3022-12 . 2.283

100...250 100...250 AF40N2R-3022-13 . 2.263

250...500 250...500 AF40N2R-3022-14 2.263
3 0 30 50 24...60 - AF80N3R-3022-41 - 2.858
24...60 20...60 (1) AF80N3R-3022-11 - 2.858
48...130 48...130 AF80N3R-3022-12 - 2.858

100...250 100...250
250...500 250...500
(1) AF..-30-..-11 not suitable for direct control by PLC-output.

(2) Normally closed contacts included as part of the electrical interlock. Normally open auxiliaries are either integral or front-mount.
(3) Available in the US and Canada only.

AFBON3R-3002-13 2.758
AFGONR-3005-14 2.758

Mounting dimensions mm, inches

100 3.94" M6 7:-20 UNC 130 5.12" M6 7:-20 UNC

7an

|
7“:7777@:::::% M4 8-32 UNC Li/‘
|
|
|
|
|

110 4.33

100 3.94"
110 4.33
100 3.94"

04.2 0.17 2 i
IR Lﬁl g EN <
ey 1 4 g =
R o64 025" | 5 0.20° J‘ \ 064 025" 5 020" J‘
AF40N2R AF80N3R
Motor protection and control | 2.23
E)www.famcocorp.com <
. D) Tel:eP1-FF Acooc F 9 (2sS Uaguato 6512) (g )Sui oS, o Pl yioglsS « ylygd
) E-mail: info@famcocorp.com .
©) Fax:or) - FEIqESEP 1P S« gl cuds 08Ul (595295

) @famco_group



AF140N4R & AF265N5R 3-pole NEMA rated reversing contactors
Sizes 4 & 5
AC / DC operated

Description
AF140N4 and AF265N5 NEMA rated contactors are mainly used for directionally controlling 3-phase motor
circuits up to 575V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted
auxiliary contacts for electrical interlocking, power bus (see diagram to the left), and are mounted on a back-
plate.
Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF140N4R-30-22-13 becomes AF140N4M-30-22-13).
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.qg.
100...250 V AC and DC), only 4 control voltage ranges covering 24...500V 50/60 Hz and 20...500 V DC

- can manage large control voltage variations

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— built-in surge suppression
— add-on auxiliary contact blocks for side mounting and a wide range of accessories

AF140N4R-30-22

Ordering details

|:::|»jﬁsﬁ§”7v”l”3”§ NEMA i Rated control circuit i Auxiliary | Catalog i Global reference i Weight
2 4 6 2 4 6 . .
A2 A2 Size Continuous: 3-phase motor voltage contacts ; number code (1)
\E// current rating Uc min. ... Uc max. fitted (2) Pkg
(1 pce)
Power bus diagram 230V §460/575
‘A ‘hp “hp ‘V50/60Hz  {vDC : : : ‘kg (@
4 135 50 100 24...60 20...60 2 2 TAF140N4R-3022-11
48...130 48...130 22 UAF140N4R-3022-12
100.,.250 100...250 3o AFT40N4R-3022-13
250...500 250...500 2 2 :AF140N4R-3022-14
5 270 100 200 24...60 20...60 2 2 i AF2B5N5R-3022-11
48,130 48..130 20 AF265N5R-3022-12
100...250 100...250 272 AF265N5R-3022-13
250...500 250...500 2 2 : AF265N5R-3022-14
(1) Available in the US and Canada only.
(2) Available upon request.
Mounting dimensions mm, inches (upon request)
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FAMCO
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AF460N6 & AF750N7 3-pole NEMA rated reversing contactors
Sizesb6 & 7
AC / DC operated

Description

AF460N6 and AF750N7 NEMA rated contactors are mainly used for directionally controlling 3-phase motor
circuits up to 575V AC. These devices include two 3-pole contactors, a mechanical interlock, side-mounted
auxiliary contacts for electrical interlocking, power bus (see diagram to the left), and are mounted on a back-
plate.

Note: for mechanically and electrically interlocked devices without power bus, replace the R in the
catalog number with an M (ie. AF460N6R-11-70 becomes AF460N6M-11-70).

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC), only 4 coils to cover control voltages between 48...500 V 50/60 Hz and 24...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request)

— built-in surge suppression

— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

AF460N6R-11

Ordering details

NEMA i Rated control circuit i Auxiliary : Catalog i Global reference : Weight
a a Size Continuous: 3-phase motor voltage contacts : number code (2)
Izl'j»jffsﬂiﬁvﬂlﬂaﬂ‘?[::l current rating Uc min. ... Uc max. fitted (2) Pkg
o 248 2 4 6 T ) (1 pce)
\\\—/// 230V | 460/575
A hp hp V50/60Hz :VDC kg (3)
Power bus diagram 6 540 200 400 - 24.60(1) | 2 2 :AF46ONGR-11-68
48...130 _: AF460NGR-11-69
100...250 AF460N6R-11-70
250...500 AF460N6R-11-71
7 810 300 600 24...60 (1) AF750N7R-11-68
48...130 _: AF750N7R-11-69
B . 100...250 AF750N7R-11-70
250...500  :250...500

o N

2 AF750N7R-11-71
(1) The connection polarities indicated close to the coil terminals must be respected: A1 for the positive pole and A2 for the negative.
(2) Available in the US and Canada only.

(2) Available upon request.

Control inputs

24V Supply voltage
o+ Al A2
Contactor

X5

ON - ON
OFF OFF N

2
COMMON

3

Mounting dimensions mm, inches (upon request)
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AFQ9 ... AF38 4-pole contactors
25 to 55 A general use
AC / DC operated

AF09-40-00

AF26-40-00

Main dimensions mm, inches

77 3.03"
45 1.77" , 71 2.80"

Description
AF09 ... AF38 4-pole contactors are mainly used for controlling non-inductive or slightly inductive loads (i.e.
resistance furnaces...) and generally for controlling power circuits up to 690 V AC and 440 V DC. These con-
tactors are of the block type design with 4 main poles.
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DCQ), only 4 control voltage ranges covering 24...500 V 50/60 Hz and 20...500 V DC
- can manage large control voltage variations
- reduced panel energy consumption
- very distinct closing and opening
— built-in surge suppression
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

Ordering details

IEC i UL/CSA i Rated control circuit i Catalog i Global reference | Weight

Rated opera- : General use ; Voltage i number i code

tional i rating : Uc min. ... Uc max. : : : Pkg

current {600VAC : : : £ (1 pee)

0<40°C

AC-1 | %

A ‘A :V50/60Hz :VDC \ : kg

4 N.O. main poles

25 25 24...60 - 1) 0 0 :AF09-40-00-41 1SBL137201R4100 :0.270
48,..130 48,..130 0 0 :AF09-40-00-12 1SBL137201R1200 :0.270
100...250 100...250 0 0 :AF09-40-00-13 1SBL137201R1300 :0.270
250...500 250...500 0 0 :AF09-40-00-14 1SBL137201R1400 :0.310

30 30 24...60 - (1) 0 0 :AF16-40-00-41 1SBL177201R4100 :0.270
48...130 48...130 0 0 :AF16-40-00-12 1SBL177201R1200 :0.270
100...250 100...250 0 0 :AF16-40-00-13 1SBL177201R1300 :0.270
250...500 250...500 0 0 :AF16-40-00-14 1SBL177201R1400 :0.310

45 45 24...60 - 1) 0 0 :AF26-40-00-41 1SBL237201R4100 :0.360
48...130 48...130 0 0 :AF26-40-00-12 1SBL237201R1200 :0.360
100...250 100...250 0 0 :AF26-40-00-13 1SBL237201R1300 :0.360
250...500 250...500 0 0 :AF26-40-00-14 1SBL237201R1400 : 0.400

55 55 24...60 - (1) 0 0 :AF38-40-00-41 1SBL297201R4100 :0.360
48...130 48,..130 0 0 :AF38-40-00-12 1SBL297201R1200 :0.360
100...250 100...250 0 0 :AF38-40-00-13 1SBL297201R1300 :0.360
250...500 250...500 0 0 :AF38-40-00-14 1SBL297201R1400 : 0.400

2 N.O. + 2 N.C. main poles

25 25 24...60 - 1) 0 0 iAF09-22-00-41 1SBL137501R4100 :0.270
48,..130 48...130 0 0 :AF09-22-00-12 1SBL137501R1200 :0.270
100...250 100...250 0 0 :AF09-22-00-13 1SBL137501R1300 :0.270
250...500 250...500 0 0 :AF09-22-00-14 1SBL137501R1400 :0.310

30 30 24...60 - (1) 0 0 :AF16-22-00-41 1SBL177501R4100 :0.270
48...130 48...130 0 0 :AF16-22-00-12 1SBL177501R1200 :0.270
100...250 100...250 0 0 :AF16-22-00-13 1SBL177501R1300 :0.270
250...500 250...500 0 0 :AF16-22-00-14 1SBL177501R1400 :0.310

45 45 24...60 - 1) 0 0 :AF26-22-00-41 1SBL237501R4100 :0.360
48...130 48...130 0 0 :AF26-22-00-12 1SBL237501R1200 :0.360
100...250 100...250 0 0 :AF26-22-00-13 1SBL237501R1300 :0.360
250...500 250...500 0 0 :AF26-22-00-14 1SBL237501R1400 : 0.400

55 55 24...60 - (1) 0 0 :AF38-22-00-41 1SBL297501R4100 :0.360
48...130 48,..130 0 0 :AF38-22-00-12 1SBL297501R1200 :0.360
100...250 100...250 0 0 :AF38-22-00-13 1SBL297501R1300 :0.360
250...500 250...500 0 0 :AF38-22-00-14 1SBL297501R1400 : 0.400

(1) For 24...60 V 50/60 Hz - 20...60 V DC, use AF..-..-..-11 (see voltage code table). AF..-..-..-11 not suitable for direct control by PLC-output.

101 3.98"

60.24
@
@
@
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80 3.15"
- 35 mm EN/IEC 60715

AF09, AF16
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AF09Z ... AF38Z 4-pole contactors
25 to 55 A general use
AC / DC operated - low consumption

AF09Z-40-00

Description

AF09Z ... AF38Z 4-pole contactors are mainly used for controlling non-inductive or slightly inductive loads
(i.e. resistance furnaces...) and generally for controlling power circuits up to 690 V AC and 440 V DC. These
contactors are of the block type design with 4 main poles.
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.

100...250 V AC and DC), only 4 control voltage ranges covering 24...250 V 50/60 Hz and 12...250 V DC

- can manage large control voltage variations

- allow direct control by PLC-output > 24 V DC 500 mA

- reduced panel energy consumption

- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— built-in surge suppression
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

IEC { UL/CSA i Rated control circuit  : Auxiliary { Catalog i Global reference i Weight
Rated operational i General use  voltage ; contacts : number i code
current i rating ¢ Uc min. ... Uc max. : fitted : : Pkg
B<40°C 600V AC (1 pce)
AC-1 : ' ?
A ‘A i V'50/60 Hz : VDC \ : kg
4 N.O. main poles
25 25 - 12...20 0 0 :AF09Z-40-00-20 1SBL136201R2000 :0.310
24...60 20...60 0.0 :AF09Z-40-00-21 1SBL136201R2100 : 0.310
AF26Z-40-00 48..130  :48..130 0 0 :AF09Z-40-00-22 1SBL136201R2200 : 0.310
100...250 :100..250 : 0 0 :AF09Z-40-00-23 1SBL136201R2300 : 0.310
30 30 - 12...20 0 0. :AF16Z-40-00-20 1SBL176201R2000 : 0.310
24...60 20...60 0.0 :AF16Z-40-00-21 1SBL176201R2100 :0.310
48..130:48...130 0 .0 :AF16Z-40-00-22 1SBL176201R2200 : 0.310
100...250 $100..250 : 0 0 :AF16Z-40-00-23 1SBL176201R2300 : 0.310
45 45 - 12...20 0.0 :AF26Z-40-00-20 1SBL236201R2000 : 0.400
24...60 20...60 0 0 :AF26Z-40-00-21 1SBL236201R2100 : 0.400
48..130  :48..130 0.0 :AF267-40-00-22 1SBL236201R2200 : 0.400
100...250 $100..250 : 0 0 :AF267-40-00-23 15BL236201R2300 : 0.400
55 55 - 12...20 0.0 :AF38Z-40-00-20 1SBL296201R2000 : 0.400
24...60 20...60 0.0 :AF38Z-40-00-21 1SBL296201R2100 : 0.400
48..130 :48...130 0 0 :AF38Z-40-00-22 1SBL296201R2200 : 0.400
100...250 :100...250 0 0 :AF387Z-40-00-23 1SBL296201R2300 : 0.400
2 N.O. + 2 N.C. main poles
25 25 - 12...20 0 0 :AF09Z-22-00-20 1SBL136501R2000 :0.310
24...60 20...60 0.0 :AF09Z-22-00-21 1SBL136501R2100 : 0.310
48..130  :48..130 0 0 :AF09Z-22-00-22 1SBL136501R2200 : 0.310
100...250 :100..250 : 0 0 :AF09Z-22-00-23 1SBL136501R2300 : 0.310
30 30 - 12...20 0.0 :AF16Z-22-00-20 1SBL176501R2000 : 0.310
24...60 20...60 0.0 :AF16Z-22-00-21 1SBL176501R2100 : 0.310
48..130:48...130 0 .0 :AF16Z-22-00-22 1SBL176501R2200 : 0.310
100...250 $100..250 : 0 0 :AF16Z-22-00-23 1SBL176501R2300 : 0.310
45 45 - 12...20 0.0 :AF267-22-00-20 1SBL236501R2000 : 0.400
24...60 20...60 0 0 :AF26Z-22-00-21 1SBL236501R2100 : 0.400
48..130  :48..130 0.0 :AF267-22-00-22 1SBL236501R2200 : 0.400
100...250 :100...250 0 0 :AF26Z-22-00-23 1SBL236501R2300 : 0.400
55 55 - 12...20 0.0 :AF387-22-00-20 1SBL296501R2000 : 0.400
24...60 20...60 0.0 :AF382-22-00-21 1SBL296501R2100 : 0.400
48..130  :48..130 0 0 iAF38Z-22-00-22 1SBL296501R2200 : 0.400
100...250 :100...250 0 0 :AF3872-22-00-23 1SBL296501R2300 : 0.400

Main dimensions mm, inches

77 3.03"
71 2.80"

Note: Only AF..Z contactors with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil termi-
nals: A1+ for the positive pole and A2- for the negative pole.

5.5 0.22°

6 0.24",

80 3.15"
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AF09Z, AF16Z

- 35 mm EN/IEC 60715

101 3.98"

95 3.74"

6 0.24,

80 3.15"

¥

L 35 mm EN/IEC 60715

10 0.39"
| 10059

AF26Z, AF38Z

I
8

5.5 0.22"

j 10 0.39°
| | 10089
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NF 4-pole control relays
Pilot duty rated A600 / Q600
AC / DC operated

Description
NF control relays are used for switching auxiliary and control circuits.
These control relays are of the block type design with:
— 4 poles. Control relays have mechanically linked auxiliary contact elements (side-marked symbol)
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC)
- can manage large control voltage variations
- only 4 control voltage ranges covering 24...500 V 50/60 Hz and 20...500 V DC
- reduced panel energy consumption
- very distinct closing and opening
— built-in surge suppression
add-on auxiliary contact blocks for front or side mounting and a wide range of accessories

Ordering details

Number of contacts : Rated control circuit Catalog Global reference Weight
voltage number code
Uc min. ... Uc max. Pkg
(1 pee)
V 50/60 Hz ‘vbe kg
24...60 - (1) NF22E-41 1SBH137001R4122 © 0.270
AR NF22E-12 1SBH137001R1222 £0.270
T \“?“?‘\ NF22E-13 1SBH137001R1822 10.270
NF22E-14 1SBH137001R1422  :0.310
NF31E-41 1SBH137001R4131 : 0.270
a '3 L NF31E-12 1SBH137001R1231 £0.270
T NQ‘N:%‘?‘NQ'LE,\ NF31E-13 1SBH187001R1831 10.270
NF31E-14 1SBH137001R1431 :0.310
NF40E-41 1SBH137001R4140 : 0.270
A 'g &l Bl Wl 48,130 48...130 NF40E-12 1SBH137001R1240 £ 0.270
Nﬁ\mﬁ];\“”; 1 ' NF40E-13 1SBH137001R1340 0270
o 950...500 250... NFAOE-14 1SBH137001R1440 0310

(1) For 24...60 V 50/60 Hz - 20...60 V DC, use NF..E-11 (see voltage code table). NF..E-11 not suitable for direct control by PLC-output.

Main dimensions mm, inches

45 1.77"
Tl )
Jleeeel :
< |AEER
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B B A

NF22E, NF31E, NF40E
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NFZ 4-pole control relays
Pilot duty rated A600 / Q600
AC / DC operated - low consumption

Description
NFZ control relays are used for switching auxiliary and control circuits.
These control relays are of the block type design with:
— 4 poles. Control relays have mechanically linked auxiliary contact elements (side-marked symbol)
— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC)
- can manage large control voltage variations
- only 4 control voltage ranges covering 24...250 V 50/60 Hz and 12...250 V DC
NFZ22E - allow direct control by PLC-output > 24 V DC 500 mA
- reduced panel energy consumption
- very distinct closing and opening
- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request).
— built-in surge suppression
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details

Number of contacts Rated control circuit Catalog Global reference Weight
voltage number code
Uc min. ... Uc max. Pkg
(1 pce)
V 50/60 Hz :VDC kg
- 12..20 NFZ22E-20 1SBH136001R2022 : 0.310
38 L LI 24..60 20..60 NFZ22E-21 1SBH136001R2122 " £0.310
'3:31‘0';0%];?;0 48..130 48,130 NFZ22E-22 1SBH136001R2222 0.310
e 100...250 100...250 NFZ22E-23 1SBH136001R2322 10310
- 12..20 NFZ31E-20 1SBH136001R2031 © 0.310
NS RL RS W8 24...60 20...60 NFZ31E-21 1SBH136001R2131° 10310
AR ‘Nﬁ\"m 48..130 48..130 NFZ31E-22 1SBH136001R2231 £0.310
pom s 100...250 100...250 NFZ31E-23 1SBH136001R2331 1 0.310
- 12..20 NFZ40E-20 1SBH136001R2040 : 0.310
N IR TGS 24..60 20..60 NFZ40E-21 1SBH136001R2140 (0310
Ny 48..130 48..130 NFZ40E-22 1SBH136001R2240 £ 0.310
e L 100...250 100...250 NFZ40E-23 1SBH136001R2340 10310

Note: Only NFZ contactor relays with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil termi-
nals: A1+ for the positive pole and A2- for the negative pole.

Main dimensions mm, inches

45 1.77"
_ @ LT\J@
Jleeee = ]
o E d]
HEBE i
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NFZ22E, NFZ31E, NFZ40E
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NF 8-pole control relays
Pilot duty rated A600 / Q600
AC / DC operated

Description
NF control relays are used for switching auxiliary and control circuits.

These control relays are of the block type design with:

— 8 poles with a permanently fixed 4-pole auxiliary contact block. Control relays have mechanically linked
auxiliary contact elements (side-marked symbol)

— control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.
100...250 V AC and DC)
- can manage large control voltage variations
- only 4 control voltage ranges covering 24...500 V 50/60 Hz and 20...500 V DC
- reduced panel energy consumption
- very distinct closing and opening

— built-in surge suppression

add-on auxiliary contact blocks for side mounting and a wide range of accessories

NF44E

Ordering details

Number of contacts Rated control circuit Catalog Global reference Weight
voltage number code
1st stack 2nd stack Uc min. ... Uc max. Pkg
(1 pce)
V50/60Hz  VDC kg
24..60 - ] NF44E-41 1SBH137001R4144 © 0.320
R I 48..130 48..130 NF44E-12 o 320
o _NO"_ZC%C%Z?L% 100...250 100...250 NF44E-13 ~ 1SBH137001R1344 10.320
o weoo=e 250...500 250...500 NF44E-14 1SBH137001RT444 £ 0.360
24..60 - ] NF53E-41 1SBH137001R4153 : 0.320
8 B 8| W8] | N e [ (48130 48..130 NF53E-12 1SBH137001R1253 :0.320
|:|.3'NO'NO';§'N§“'ND';; o ] 100250 100...250 NFSSE-i3 1SBH187001R1353  10.320
pe 5" 050,500 250...500 NF53E-14 1SBH137001R1453 10.360
24..60 - ) NF62E-41 1SBH137001R4162 : 0.320
- 48..130 48..130 NFe2E-12 T 1SBH137001R1262 10.320
NO'QQ'Q‘“;@ 'N; y ' 100...250 100...250 NFB2E-13 1SBH137001R1362  {0.320
o ML “ 250...500 250...500 NF62E-14 1SBH137001R1462 1 0.360
24..60 - ) NF71E-41 1SBH137001R4171 0320
AR R I R NBS 48,930 48,130 NE7{E<2 18BH137001R1271 0,320
'ﬁ M)"NO“'NO';C'N 100...250 100...250 NF71E-13 1SBH137001R1371 10.320
R PN 250...500 NF7iE-14 1SBH137001R1471 " 10.360
24..60 - ) NF8OE-41 1SBH137001R4180 : 0.320
“‘ 8| ] W8] N8| W8] | 8] | 7530 48..130 NF8OE-12 T 1SBH137001R1280 1 0.320
Xj ﬁ Nﬁlﬁ_"&]} ;§]§ 100...250 100...250 NFBOE-13 1SBH137001R1380 10.320
e R 950,500 250...500 NF8OE-14 1SBH137001R1480 1 0.360

(1) For 24...60 V 50/60 Hz - 20...60 V DC, use NF..E-11 (see voltage code table). NF..E-11 not suitable for direct control by PLC-output.

Main dimensions mm, inches
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NFZ 8-pole control relays
Pilot duty rated A600 / Q600
AC / DC operated — Low consumption

NFZ44E

Main dimensions mm, inches

Description

NFZ control relays are used for switching auxiliary and control circuits.

These control relays are of the block type design with:
— 8 poles with a permanently fixed 4-pole auxiliary contact block. Control relays have mechanically linked

auxiliary contact elements (side-marked symbol)
control circuit: AC or DC operated with electronic coil interface accepting a wide control voltage range (e.g.

100...250 V AC and DC)

- can manage large control voltage variations
- only 4 control voltage ranges covering 24...250 V 50/60 Hz and 12...250 V DC
- allow direct control by PLC-output > 24 VDC 500 mA
- reduced panel energy consumption
- very distinct closing and opening

- can withstand short voltage dips and voltage sags (SEMI F47-0706 conditions of use on request)

— built-in surge suppression

— add-on auxiliary contact blocks for side mounting and a wide range of accessories

Ordering details

Number of contacts Rated control circuit Catalog Global reference Weight
voltage number code
1st stack 2nd stack Uc min. ... Uc max. Pkg
(1 pce)
V 50/60 Hz :vDC kg
- 12..20 NFZ44E-20 1SBH136001R2044  0.360
R I 24..60 20.60 T NFZ44E-21 1SBH136001R2144 1 0.360
‘:I.}i)‘m‘;o ‘No“‘;z;hh% 48..130 48..130 INFzddE-22 1SBH136001R2244 '0.360
e “ 3“ "‘ e 100...250 100...250 NFZ44E-23 1SBH136001R2344 © 0.360
- 12..20 NFZ53E-20 1SBH136001R2053 ' 0.360
i B R 24..60 20.60 T NFZ53E-21 1SBH136001R2153 : 0.360
‘:I.:"NO‘NO';J'Q“‘W ;C‘ - N'C 48..130 48..130 I NFZ58E-22 15BH136001R2253 0.360
re il El el el 100...250 100...250 NFZ53E-23 1SBH136001R2353 : 0.360
- 12..20 NFZ62E-20 1SBH136001R2062 : 0.360
I = R 24..60 20.60 T NFZ62E-21 1SBH136001R2162 0.360
E:]NO';O ](3];\““% 'N; ol 48...130 8,430 NFZ62E-22 1SBHT36001R2262 1 0.360
fe e e e 100...250 100..250 NFZ62E-23 1SBH136001R2362  0.360
- 12..20 NFZ71E-20 1SBH136001R2071 : 0.360
E.’:‘jj‘gl W3 Bl 8| B ~’5 ng 24,60 20...60 NFZE-2 18BH136001R2171©0.360
h _Q_N_J_Nomm_;; R 48...130 48.130 NFZ71E-22 1SBH136001R2271 :0.360
SR 100...250 100...250 NFZ71E-23 1SBH136001R2371 : 0.360
- 12..20 NFZ80E-20 1SBH136001R2080 : 0.360
R 3] 48] 8] | 24..60 20.60 T NFZ80E-21 1SBH136001R2180 0.360
B Q‘j;ﬁ“'m o ;(31; 48..130 48,130 NFZ80E-22 1SBH136001R2260 £0.360
e s e e 100...250 100..250 NFZ80E-23 1SBH136001R2380  0.360

Note: Only NFZ contactor relays with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil termi-

nals: A1+ for the positive pole and A2- for the negative pole.

45 1.77" 71 2.8101”0.5 = | 10 0.39"
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Voltage code table

The below tables indicate the available coil voltages and corresponding digits for catalog numbers. When placing an order, please give the
catalog number. Select a standard contactor from ordering detail pages. Change the coil voltage code in the catalog number according to the
table below.

Example: for contactor AF400-30-11 and coil 100...250 V 50/60 Hz, the catalog number is AF400-30-11-70.

AFQ9 ... AF370 3-pole contactors
AFO09 ... AF38 4-pole contactors

Catalog Au)lii‘\iaéw cEnéacts

number

Global reference code

13 [1SBL137001R| 13 [10]

AC coil code DC coil code
50/60 Hz
NO. N.C. 41| 24.60V -
Main contacts 11| 24..60V 20...60 V
12| 48..130V 48..130 V
Gol type 13| 100...250 V 100...250 V
14| 250...500 V 250...500 V

AC / DC operated
Coil 14: not available for AF116 ... AF370

AF400 ... AF2650 3-pole contactors

Auxiliary contacts
Catalog "o, NG

number Global reference code

- ﬁ 69 |1SFL577001R | 69

AC coil code DC coil code
50/60 Hz
N.O. N.C. 68| - 24..60 V
Main contacts ‘ 69| 48..130V 48..130 V
70| 100...250 V 100...250 V
Goil type 71| 250...500 V 250...500 V
AC / DC operated Coil 68, 69, 71: not available for AF1350 ... AF2650

AFQ09 ... AF38 3- and 4-pole contactors - low consumption

Low coil consumption

Auxiliary contacts

Catalog NO. N.C.
number Global reference code
AF09| Z -/30/-10]- 21 1SBL136001R| 21
AC coil code DC coil code
50/60 Hz
N.O. N.C. 20| - 12..20V
Main contacts 21| 24..60V 20...60 V
22| 48..130V 48..130 V
Coil type 23| 100...250 V 100...250 V
AC / DC operated
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Voltage code table

NF control relays

Catalog
number Global reference code
NF|22| E - 13 1SBH137001R] 13 [22]
AC coil code DC coil code
50/60 Hz
N.O. N.C. 41| 24..60V -
Number contacts 11| 24..60V 20..60V
12| 48..130V 48..130 V
13| 100...250 V 100...250 V
Coil type 14| 250...500 V 250...500 V
AC / DC operated
NF control relays - low consumption
Low coil consumption
Catalog
number Global reference code
z E - 21 [1SBH136001R| 21 |22]
AC coil code DC coil code
50/60 Hz
N.O. N.C. 20| - 12..20V
Number contacts 21| 24..60V 20...60 V
22| 48..130V 48..130 V
Coil type 23] 100...250 V 100...250 V
AC / DC operated
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AFQ09 ... AF96 3-pole contactors
Accessory fitting details

Contactor and main accessories (other accessories available)

FAMCO
Crnuopuld

AFO09 ... AF65

AF contactor
(without top mounted
coil terminal block)

AF09 ... AF96

AF contactor

Fixing clips %

AF contactor

BX4-CA
Protective cover

Q BX4-CA
Protective cover

CA4
4-pole auxiliary
contact block

CAL4-11
2-pole auxiliary
contact block

CA4, CC4
1-pole auxiliary
contact block

BX4
Protective cover

Overload relay

CAL4-11
2-pole auxiliary
contact block

TEF4

Electronic timer

VEM4 mechanical and electrical interlock set including:
— VM4 mechanical interlock unit with 2 fixing clips
— VE4 electrical interlock block with A2-A2 connection

CAT4-11
2-pole auxiliary contact
and A1/A2 coil terminal block

BX4-CA
Protective cover

A2

A2

AF09 ... AF38

CA4, CC4
1-pole auxiliary
contact block

CA4, CC4
1-pole auxiliary
contact block

TF42
EF
Overload relay

Main accessory fitting details

Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Contactor Main Built-in | Front-mounted accessories Side-mounted accessories
types poles  :auxiliary | Auxiliary contact blocks Electronic Electrical and Auxiliary contact blocks
contacts timer mechanical interlock set
| | 1-pole CA4 (between 2 contactors) Left side Right side
\ ?‘ \ ?‘ 1-pole CC4 2-pole CAT4-11 4-pole CA4 TEF4 VEM4 2-pole CAL4-11

Max. N.C. built-in and add-on N.C. auxiliary contacts: 4 N.C. max. on positions 1, 2, 3, 4 and 3 N.C. max. on positions 1 +30°, 5
AFO9 ... AF16 : 3 0 : 0 1 |4max or 1 or 1 or 1 - + |1 -
AFO9 ... AF16 : 3 0 : 1 0 |2max. or 1 - or 1 - YA +
AF26 ... AF38 : 3 0 : 0 O [3'max o - - | e o
AF40...AF65 i3 0 : 0 0 |4 max. or 1 or 1 or 1 - + |1 + 1
AF80, AF96 3 0:0 0 |4max. - or 1 or 1 - + |1 + 1
Overload relays fitting details (1)
Contactor types Thermal overload relays Electronic overload relays
AF09 ... AF38 TF42 (0.10...38 A) EF19 (0.10...19 A)
AF26 ... AF38 TF42 (0.10...38 A) EF45 (9...45 A)
AF40 ... AF65 TFB5 (22...67 A) EF65 (25...70 A)
AF80, AF96 TF96 (40...96 A) EF96 (36...100 A)

The addition of an overload relay on the contactor does not prevent fitting of many other accessories as shown above.
(1) Direct mounting - No kit required.
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AFQ09 ... AF96 3-pole contactors
Accessory fitting details

For AF09 ... AF38 contactors + CE5 auxiliary contacts for severe industrial environments

Main accessory fitting details
Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Contactor Main Built-in | Front-mounted accessories Side-mounted accessories

types ipoles  :auxiliary | Auxiliary contact blocks Electronic timer Auxiliary contact blocks
contacts mechanical interlock
i i set ) ) .
N ? N ? 1-pole CA4 (oetween 2 contactors) Left side Right side
: \ : \ 1-pole CE5 1-pole CC4 VEM4 2-pole CAL4-11

3-pole contactors AF09 ... AF38

Max. N.C. built-in and add-on N.C. auxiliary contacts (CA4, CC4, CAL4, VEM4):
2 max. with 1 CE5, none with 2 CE5 on positions 1, 2, 3, 4

AF09..AF16 i3 0 01

1 + 3 max. - + 1 -
AFQ9 ... AF16 3 0 10 2

AF26...AF38 i3 0 00 S
: : . L
1 + + 1 + 1 -

. N.C. built-in and add-on N.C. auxiliary contacts (CA4, CC4, CAL4, VEM4) on positions 1 +30°, 5
AFO9..AF16 :3 0 (01 |1 + - - -
AFO9 .. AF16 =3 0 1 0 1 R L .1 i .
AF26..AF38 i3 0 (00 |I + + - -

4-pole contactors AF09 ... AF38

Max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4, VEM4):
2 max. with 1 CE5, none with 2 CE5 on positions 1, 2, 3, 4

AF09,AF16 4 0 00

1 + 2 max. + 1 -
1 max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4, VEM4) on positions 1, 2, 3, 4
AF26,AF38 4 0 0 0 |1 o B B, e ol . S
; ; 1 + 2 max + z -
AF09, AF16 i22 :i00 1 + 3 max. - + |1 -
AF26, AF38 ! :
1 max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4, VEM4) on positions 1 +30°, 5
AF09, AF16 = 4 0 20 0 |1 e ST, e T ol N
: : 1 +  2max + 1 - -
No add-on N.C. auxiliary contacts on positions 1 +30°, 5
AF26, AF38 ;40 00 1 + 3 max. - - -

AF09,AF16 12 2 100
AF26,AF38 12 2 100
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FAMCO
ROt LD

.....
Main accessories (other accessories available)
CAL19-11B
2-pole auxiliary
contact block
LW
Terminal
enlargement
VM
Mechanical
interlock
AF contactor
with bar connections
LT
CAL19-11B Terminal shroud
2-pole auxiliary
contact block
AF contactor
with built-in cable clamps
TF/TA
Thermal overload relay
EF
Electronic overload relay
Main accessory fitting details
Contactor Main : Available | Side-mounted accessories
types poles : auxiiary | Ayxiliary contact blocks
contacts
\I ?‘ \I %‘ Mechanical interlock units
: : CAL19-11 CAL19-11B (between two contactors)
AF116 ... AF370 3 0:1 1 1 x CAL19-11 + 2xCAL19-11B -
AF116 ... AF370 3 0:1 1 = +  2xCAL19-11B (1) + VM. (2
(1) Total number of auxiliary contact blocks for the two contactors. (2) Interlock type, according to the contactor ratings (see "Accessories").
Overload relays fitting details (1)
Contactor types Thermal overload relays Electronic overload relays
AF116 ... AF140 TF140DU (66...142 A) EF146 (54...150 A)
AF146 - EF146 (54...150 A)
AF190, AF205 TA200DU (66...200 A) EF205 (63...210 A)
AF265 ... AF370 - EF370 (115...380 A
The addition of a thermal or electronic overload relay on the contactor does not prevent fitting of many other accessories as shown in "Main accessory fitting details" table.
(1) Direct mounting - No kit required.
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FAMCO
Crnuopuld

AF400 ... AF2650 3-pole contactors
with 1 N.O. + 1 N.C. auxiliary contacts
Accessory fitting details

Main accessories (other accessories available)

Lw
7| Terminal
enlargement

CAL18-11B
2-pole auxiliary
contact block

§ - i LT
~ Terminal shroud
7% e 2
\ AF contactor

VM
Mechanical
interlock

CAL18-11B
2-pole auxiliary
contact block

Main accessory fitting details

Contactor Main : Available | Side-mounted accessories
types poles : auxiiary | Ayxiliary contact blocks
contacts
\I ? \I ?f Mechanical interlock units
: : CAL18-11 CAL18-11B (3 (between two contactors)

Contactors + auxiliary contact blocks

AF400 ... AF2650 3 0:1 1 1 x CAL18-11 + 2xCAL18-11B =

Contactors with mechanical interlocking + auxiliary contact blocks

AF400 ... AF2650 3 0:1 1 2 x CAL18-11 (1) + 4 xCAL18-11B (1) + VM..H@©

(1) Total number of auxiliary contact blocks for the two contactors. (2) Interlock type, according to the contactor ratings (see "Accessories").
(3) The CEL18-.. auxiliary contact blocks can replace the CAL18-11 and CAL18-11B. Though, no auxiliary contact block can be mounted outside the CEL18-..

Overload relays fitting details

Contactor types Thermal overload relays Electronic overload relays
AF400, AF460 - E500DU (150...500 A) (4)
AF580, AF750 - E800DU (250...800 A) (4)
AF1350, AF1650 - E1250DU (375...1250 A) (4)

The addition of a thermal or electronic overload relay on the contactor does not prevent fitting of many other accessories as shown in "Main accessory fitting details" table.
(4) Mounting kit required (see overload relay page.
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AFQ9 ... AF38 4-pole contactors

Accessory fitting details

Contactor and main accessories (other accessories available)

AF contactor

AF contactor

Fixing Cli‘é@

AF contactor

CAL4-11
2-pole auxiliary

contact block CA4, CC4

BX4
Protective cover

contact block

(without top mounted
coil terminal block)

1-pole auxiliary

VEM4 mechanical and electrical interlock set including:
— VM4 mechanical interlock unit with 2 fixing clips
— VE4 electrical interlock block with A2-A2 connection

CAT4-11
2-pole auxiliary contact
and A1/A2 coil terminal block

BX4-CA

Protective cover
TEF4 o A2
Electronic timer

BX4-CA
Protective cover

BX4-CA
Protective cover

CA4
4-pole auxiliary
contact block

CA4, CC4
1-pole auxiliary
contact block

CAL4-11
2-pole auxiliary
contact block

1-pole auxiliary
contact block

Main accessory fitting details

Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Contactor Main Built-in | Front-mounted accessories Side-mounted accessories
types poles  tauxiliary | Auxiliary contact blocks Electronic Electrical and Auxiliary contact blocks
contacts timer mechanical interlock set
| | 1-pole CA4 (between 2 contactors) Left side Right side
\ ? \ ? 1-pole CC4 2-pole CAT4-11 4-pole CA4 TEF4 VEM4 2-pole CAL4-11

Max. add-on N.C. auxiliary contacts: 4 N.C. max. on positions 1, 2, 3, 4 and 3 N.C. max. on positions 1 +30°, 5
AF09 .. AF16 : 4 0 : 0 0 |4max or 1 or 1 or 1 = o+ 1 =

2 max. or 1 - or 1 - + |1 +

3 max. - - - + 1 R or 1

Max. add-on N.C. auxiliary contacts: 3 N.C. max. on positions 1, 2, 3, 4 and 2 N.C. max. on positions 1 £30°, 5
AF26 ...AF38 :4 0 : 0 O |4max. or 1 or 1 or 1 - + 1 -

2 max. or 1 - or 1 - + 1 + 1

3 max. - - - + 1 + |1 or 1
AFO9 ... AF16 : 2 2 i 0 0 |4max. or 1 or 1 or 1 - + |1
AF26 ... AF38 :2 2 : 0 O |2max. or 1 = or 1 = + |1 + 1
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NF 4-pole control relays
Accessory fitting details

Control relays and main accessories (other accessories available)

NF control relay

TEF4
Electronic timer

O Bxa-ca
Protective cover

O Bx4-ca

CA4 Protective cover
4-pole auxiliary

contact block

CAL4-11
2-pole auxiliary
contact block

CA4, CC4
1-pole auxiliary
BX4 contact block
Protective cover

Main accessory fitting details
Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Control relay Main Front-mounted accessories Side-mounted accessories
types poles Auxiliary contact blocks Electronic timer Auxiliary contact blocks
| 1-pole CA4 Left side Right side
; \ % 1-pole CC4 4-pole CA4 TEF4 2-pole CAL4-11

Max. add-on N.C. auxiliary contacts: 3 N.C. max. on positions 1, 2, 3, 4 and 2 N.C. max. on positions 1 £30°, 5

NF 2 2 E |4 max or 1 or 1 + |1 -
3 1 E[2max. 7 - or 1 + |1 +

Max. add-on N.C. auxiliary contacts: 4 N.C. max. on positions 1, 2, 3, 4 and 3 N.C. max. on positions 1 £30°, 5
NF 4 0 E |4max. or 1 or 1 + |1 -

2max. - or 1 + |1 +

For NF control relays + CE5 auxiliary contacts for severe industrial environments

Main accessory fitting details
Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Control relay Main Front-mounted accessories Side-mounted accessories
types poles Auxiliary contact blocks Auxiliary contact blocks
N 1-pole CA4 Left side Right side
\ ? 1-pole CE5 1-pole CC4 2-pole CAL4-11
Max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4): 1 max. with 1 CE5 on positions 1, 2, 3, 4
NF 22 1E 1 +  3max. - + [ -
31
Max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4): 2 max. with 1 CE5, none with 2 CE5 on positions 1, 2, 3, 4
NF 40 E 2 + 2max. - - -
v + 3 max = + 1 =
1 + 1 max. = + 1 + 1
Max. add-on N.C. auxiliary contacts (CA4, CC4): none with 1 CE5 on positions 1 £30°, 5
NF 2 2 E 1 +  3max. = — -
3 1
Max. add-on N.C. auxiliary contacts (CA4, CC4, CAL4): 1 max. with 1 CE5 on positions 1 £30°, 5
NF 40 GE [ +  3max. = + 1 -
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NF 8-pole control relays
Accessory fitting details

Control relays and main accessories (other accessories available)

NF control relay

Q BX4-CA
Protective cover

2-pole CAL4-11

Main accessory fitting details
Many configurations of accessories are possible depending on whether these are front-mounted or side-mounted.

Control relay Main Front-mounted accessories Side-mounted accessories
types poles Auxiliary contact blocks Auxiliary contact blocks
| ? 1-pole CA4 Left side Right side
\ 1-pole CC4 4-pole CA4 2-pole CAL4-11
NF 4 4 E |- - + |1 -
5 3 E
6 2 E
7 1 E
8 0 E
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Auxiliary contact blocks for AFO9 ... AF96 contactors and
NF control relays

Description
The auxiliary contact blocks are used for the operation of auxiliary circuits and control circuits for standard
industrial environments.
Types of auxiliary contact blocks for front mounting:
— CA4 1 or 4-pole block, with instantaneous N.O., N.C. contacts
CA4-10 — CC4 1-pole block, with N.O. leading contact or N.C. lagging contact
— CAT4 2-pole block, with instantaneous N.O. + N.C. contacts and A1/ A2 coil terminal connection on
front face.

Select the 4-pole auxiliary contact blocks CA4-..E, CA4-..M, CA4-..U or CA4-..N type, according to the
contactor or contactor relay type for compliance with the standard requirements (see "Terminal marking and
positioning").

Types of auxiliary contact blocks for side mounting:
— CAL4 2-pole block, with instantaneous N.O. + N.C. contacts.

For clipping onto the right- and/or left-hand side of the contactors.

The auxiliary contact blocks are equipped with screw type connecting terminals delivered open, protected
against accidental direct contact and bear the corresponding function marking.

Ordering details (1)

For contactors ¢ Auxiliary contacts  Catalog { Global reference  {Pkg | Weight
: { number i code igty  i(1pce)

Ny .

Front-mounted instantaneous auxiliary contact blocks

CA4-22E

AFO9 .. AFOS oS T ORI 1SBNO10110R1010 : 1 0.014
4-pole NF 1.0 - - iCA410-T '1SBN010110T1010 1
i i

0 1 B oV '1SBN0O10110T1001 ;10 0.014
AF09 ... AF16..-30-10 2 1 CA4-22M “1SBNOTOT40R1122 : 1
i
.

"UCA4-13M

CAT4-11E o 4 - - iCA4-04M

AF26 ... AF96..-30-00 2
AF09 ... AF38..-40-00
AF09 ... AF38..-22-00 470 <D CM40E '1SBNO10140R1040 : 1 0055
AF26 ... AF96..-30-00 0 4 - - CA4-04E 1SBNO10140R1004 : 1 0.055
AF09 ... AF16..-40-00
AF09 ... AF16..-30-01 2 2 - - CA4-22U 1SBNO10140R1322 : 1 0.055

B T — e e o

e T — P Rt P
4-pole NF 2 2 - - iCA4-2N 1SBNO010140R1222 : 1 0.055

1
1
i3 - ICMASN '15BN0T0140R1218 1 0.055

NF..40E 0 4 - - CA4-04N 1SBNO10140R1204 : 1 0.055
Front-mounted auxiliary contact blocks with N.O. leading contact and N.C. lagging contact
AF09 ... AF96 - - 1 0 CC4-10 1SBNO10111R1010 : 1 0.014
4-pole NF e SR e G o
Side-mounted instantaneous auxiliary contact blocks
AF09 ... AF96 1 1 - - CAL4-11 1SBNO10120R1011 : 1 0.040
A e o o i Ea— e R oo
Front-mounted instantaneous auxiliary contact and A1/A2 coil terminal blocks
AF09 ... AF16..-30-10 1 1 - - CAT4-11M 1SBNO10151R1111 i 1 0.040
AF26 ... AF65..-30-00 1 1 - - CAT4-11E 1SBNO10151R1011 § 1 0.040

AF09 ... AF38..-40-00
AF09 ... AF38..-22-00

AF09 ... AF16..-30-01 1 1 - - CAT4-11U 1SBNO10151R1311 : 1 0.040

(1) For each contactor or contactor relay type, refer to "Accessory fitting details" table.
Note: CAT4 not suitable for AF..Z contactors with DC control voltage 12...20 V DC.
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Auxiliary contact blocks for AF116 ... AF2650 contactors

CAL19-11

CAL18-11

2.42 | Motor protection and control
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Description

The auxiliary contact blocks are used for the operation of auxiliary circuits and control circuits for standard

industrial environments.

Types of auxiliary contact blocks for side mounting:
— CAL 2-pole block, with instantaneous N.O. + N.C. contacts.

For clipping onto the right- and/or left-hand side of the contactors.

The CAL ...-11B is a second block for mounting in addition to a first CAL ...-11 block, right- and/or left-hand

of the AF116 ... AF2650 contactors.

The auxiliary contact blocks are equipped with screw type connecting terminals delivered open, protected
against accidental direct contact and bear the corresponding function marking.

Ordering details

For contactors i Auxiliary : Catalog

i Global reference i Pkg i Weight

§contacts§number i code §qty §(1 pce)
N o
ANE I
Side-mounted instantaneous auxiliary contact blocks
AF116 ... AF370 i CAL19-11 : 1SFN010820R1011 £0.040
: : CAL19-11B : 1SFN010820R3311 ¢ 0.040
AF400 ... AF2650 i CAL18-11 i 1SFNO10720R1011 ¢ 0.050
: i CAL18-11B : 1SFN010720R3311 : : 0.050
(1) For each contactor type, refer to "Accessory fitting details" table.
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Auxiliary contact blocks for AFO9 ... AF38 contactors and
NF control relays for severe industrial environments

Description

The auxiliary contact blocks are used for the operation of auxiliary circuits and control circuits for severe
industrial environments.

Types of auxiliary contact blocks for front mounting:

CE5-10W — CE5 1-pole block, instantaneous with N.O. contact or N.C. contact, available in 2 IP degrees
— CE5 D with built-in microswitch IP40, degree of protection (IP20 on terminals)
— CE5 W with built-in microswitch IP67, degree of protection (IP20 on terminals).

The auxiliary contact blocks are equipped with screw type connecting terminals delivered open, protected
against accidental direct contact and bear the corresponding function marking.

Ordering details (1)

For contactors Auxiliary contacts Catalog Global reference Pkg Weight
| | number code a1 poe)
\ ? \ ? kg
AF09 ... AF38 - - - GE5-10D0.1 1SBNO10015R1010 ;1 0.020

NF
1L cEs-oD2 18BNOT00T7R1010 1 10.020

(1) For each contactor type, refer to "Accessory fitting details" table.
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Auxiliary contact blocks for AF400 ... AF2650 contactors
for severe industrial environments

Description

The auxiliary contact blocks are used for the operation of auxiliary and control circuits for severe industrial
environments.

Types of auxiliary contact blocks for side mounting:

— CEL18 1-pole block, with built-in microswitch IP67 degree of protection (IP20 on terminals).
Instantaneous N.O. or N.C. contact.

For clipping onto the right- and/or left-hand side of the contactors.

The auxiliary contact blocks are equipped with screw type connecting terminals delivered open, protected
against accidental direct contact and bear the corresponding function marking.

Ordering details (1)

For contactors EAuiniary §Catalog : Global reference §Pkg iWeight
i contacts  : number ode igty i(1pce)

Side-mounting instantaneous auxiliary contact blocks
AF400 ... AF2650 i1 0 :CEL18-10 : 1SFN010716R1010 : 1 :0.050

0 1 :CEL18-01 : 1SFN010716R1001 : 1 :0.050

(1) For each contactor type, refer to "Accessory fitting details" table.
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Impulse contact blocks

Description

Impulse contact blocks are designed for use in enclosures, in association with an adjustable mechanical
pushbutton. Two types are available:

CB5-10: N.O. contact with a black actuator ("ON" function)

CB5-01: N.C. contact with a light grey actuator ("OFF" function).

These blocks are equipped with 2 connecting leads 0.5 mm? with end, approximately 18 cm long.
Mounting: Clipped onto the front face of the contactors.

CB5 ) )
Ordering details
For contactors Contacts : Catalog Global reference Pkg : Weight
number code gty (1 pce)
I "
AF09 ... AF38 LAz i0Bs0 1SBNOT0013R1010 1 0012
- 1 :CB5-01 1SBN010013R1001 : 1 0.012

Note: For AF40 ... AF96 mounting: please consult us.

Main dimensions mm, inches

23.2 097" .10 039" 21.6 0.85" 502"
9.8 9.8
0.39"

CB5-10 CB5-01
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Electronic timers

TEF4-ON

TEF4-OFF
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Description

TEF4 front-mount electronic timers are used for timing function and are available in ON-delay and OFF-delay
versions.

Compact solution in cabinet compared to separate timers

TEF4 electronic timers are front-mounted and clip on AF contactors or NF control relays.

A mechanical indicator shows the state of the contactor.

Safe and cost-reduced wiring

TEF4 electronic timers are supplied by a direct plug-in parallel connection to the coil terminals A1 - A2 of the
contactor or contactor relay. A varistor is integrated on the timer to offer a built-in protection against surges in
the contactor coil.

Available for a wide control voltage range 24...240 V AC/DC

TEF4-ON or TEF4-OFF allow time-delayed functions up to 100 s in 3 distinct time ranges, independently of
the control system. The time delay ranges are selected by a switch and the time delay can be adjusted by
means of a rotary switch. The timing function is activated by closing or opening the device on which the timer
is mounted. The OFF-delay version operates without additional control supply.

Ordering details

For contactors, : Time delay { Delay { Rated control | Auxiliary | Catalog { Global reference | Weight
control relays i range i type i circuit voltage  { contacts § number i code
selected by Uc Pkg
switch | (1 pce)
V 50/60 Hz or DC \ ? kg
AF09 ... AF96 01..1s ON-delay 24...240 1 1 i TEF4-ON 1SBN020112R1000 : 0.065
NF 1..10s .
10...100 s OFF-delay 24...240 1 1 i TEF4-OFF 1SBN020114R1000 : 0.065
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g 4 Mechanical interlock units
— . Description
T The VM mechanical interlock units are designed for the interlocking of two AF contactors.
When mounted between two contactors, the VM mechanical interlock unit prevents one of the contactors
M4 from closing as long as the other contactor is closed. 2

The mechanical interlock units VM4 and VM96-4 include 2 fixing clips.

Ordering details

For contactors Mounting Catalog Global reference Pkg Weight
‘ { number i code iqty i(1pce)
: : : kg

Mechanical interlock units for two contactors mounted side by side
AF09 ... AF38..-30-.. Fixed between two contactors, mounted flush VM4 1SBN030105T71000 : 10 0.005
AF09 ... AF38..-40-00  : side by side
AF40 ... AFG6 Vi96-4 1SBN033405T1000 § 10 10.006
For same size contactors: VM19 1SFN030300R1000 : 1 0.054
AF116 ... AF146

VM19 AF190, AF205
AF265 ... AF370
AF116 .. AF146 and VM140/190 1SFN034403R1000 i1 0.088
AF190, AF205
AF190, AF205 and VM205/265 1SFN035203R1000 11 0.090
AF265 ... AF370
AF400 .. AF1250 PN.. mounting plate to be ordered VM750H 1SFN035700R1000 11 0.200

separately

AF1350 ... AF2650 Plate included T VM1650H 1SFN036503R1000 1 6.000

Mechanical interlock units for two contactors mounted one above the other
AF400 ... AF1250 : Additional plate (not supplied) § VM750V { 1SFN035701R1000 : 1 : 0.200

Mechanical and electrical interlock sets

Description
= VEM4 mechanical and electrical interlock set for the interlocking of two AF contactors.
. . 4] VEM4 set includes a mechanical interlock unit VM4 with 2 fixing clips (BB4) and a VE4 electrical interlock
. ,ﬁ.‘ block with A2-A2 connection.
E. Fixing the electrical interlock block to the contactor front face connects the 2 built-in N.C. interlocking
= contacts with the two coils. VE4 block must be used with A2-A2 connection to respect the electrical con-
nection diagram.

Ordering details

————— N pm—————- For contactors Auxiliary Catalog Global reference Pkg Weight
i contacts : number i code igty i(1pce)

N ?
ANS ke
Mechanical and electrical interlock set
For same size contactors: i 0 2 (VEM4 : 1SBN030111R1000 : 1 :0.035
AF09 ... AF16..-30-..
AF26 ... AF38..-30-00
AF09, AF16..-40-00
AF26, AF38..-40-00

-—a™ Fixing clips
T AF09 ... AF38 : BB4 : 1SBN110120W1000 : 50  : 0.002

BB4 Note: VEM4 not suitable for AF..Z contactors with DC control voltage 12...20 V DC.
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Mechanical latching units

Description
For converting standard contactors into latched contactors.

The WB75-A block contains a mechanical latching device with electromagnetic impulse unlatching (AC or DC)
or manual unlatching.

Captive screw type connecting terminals, built-in cable clamps, M3.5 (+,-) pozidriv 2 screw with screwdriver
guidance; delivered untightened and protected against accidental direct contact.

Operation
After closing, the contactor continues to be held in the closed position by the latching mechanism should the

WB75-A
supply voltage fail at the contactor coil terminals.
Contactor opening can be controlled:
— electrically by an impulse (AC or DC) on the WB75-A block cail.
(the coil is not designed to be permanently energized)
— manually by pressing the pushbutton on the front face of the WB75-A block.
Mounting
77777777777 : The WB75-A block is clipped onto the front face of the 1-stack contactor where it takes up two slots. The
two other slots do not accept CA4 single pole auxiliary contacts. Up to 2 CAL4-11 auxiliary contact blocks
o : . H; can be side-mounted on contactors (except NF22E and AF..-22-00, refer to main accessory fitting details

9 ) ; X i
5 table in main accessories section).
w

Ordering details

Terminal marking

For contactors i Rated control circuit i Catalog i Global reference i Pkg i Weight
 voltage i number i code igty i(1pce)
iUc ; ; ; ;

V50 Hz
orDC V 60 Hz
AFQ09 ... AF38 FPTN372726R1001

NF

220...230 220...255 WB75A-06 FPTN372726R1006 : 1 0.120
2

415...440 440...480 WB75A-08 FPTN372726R1008 : 1 0.120
Note: For WB75-A produced since week 06-2012.

2.48 | Motor protection and control

f)www.famcocorp.com —- . .
. (P Telori-F A o000 F 9 (255 Uagraio 6312) (5)Suid 01)S 1y Pl yioglsS « (ylygs

@ E-mail: info@famcocorp.com =
= () Fax:oFl - FEI9ESEY 1P SWy ¢l cads o88uUL (59529)




Other accessories

Ordering details
fi For contactors i Catalog i Global reference iPkg i Weight

i number i code igqty i(1pce)

LDC4 : ; : :
: : : i kg

Additional coil terminal blocks
Additional coil terminal blocks for contactors or control relays.

AF09 ... AF96, NF : LDC4 : 1SBN070156T1000 10  :0.010

BX4

Protective covers

Sealable and transparent protective covers BX4 and non-removable BX4-CA to protect the devices against
accidental contact.

: 1SBN110108T1000

1SBN110109W1000

AF09 ... AF96 1-stack contactors and NF contactor relays

BX4-CA TEF4 electronic timer E
Note: BX4 produced since 13045 (day 045 - year 2013) are suitable for AF40 ... AF96.

Function markers AF09 ... AF370

Box of 16 blank cards (16 markers by card) printable on HTP500 thermal transfer printer and AMS 500 mark-
ing table to identify your contactors, overload relays or manual motor starters.
Marker dimensions: 7 x 20 mm (.276" x .787").

BA4 AF09 ... AF370 contactors, TF thermal overload relays, EF electronic over- : BA4 : 1SNA235156R2700
load relays and MS116, MS132 manual motor starters

AMS 500 support plate for 8 BA4

HTP500 support plate ) ) i HTP500-BA4 {1SNA235712R2400 1 :0.290

Function markers AF400 ... AF2650

Set of 50 function markers designed to be clipped onto the front face of devices. Details can be added to
these markers using a ball point pen, indelible felt-tip pen or pentel white.

BA5-50 Self-adhesive labels (not supplied) can also be added to them.
Marker dimensions: 7 x 19 mm (.276" x .748").

AF400 ... AF2650 and accessories  BA5-50 £ 1SBN110000R1000 50  :0.017
Main dimensions mm, inches
44.8 1.76"
mmsmTe= 1mTT7 6
,‘ "~ T~/ | 0.24"
| | S TTTT ;'
1 | 1 \
| ! | |
| ! l./'; | v
i 5
S — -
] [~ [=e]
I N
]
ad ]
! N
1 !
L, J
| P
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Other accessories

BDT4
For AF09 ... AF65, NF

S

BDT4
For AF80 ... AF96

SN

A

Ordering details

For contactors : Catalog  Global reference  :Pkg : Weight
i number i code iqty i(1pce)
| | o

Mounting pieces

Mounting piece for replacing A Line contactors mounted by screws with AF Range contactors.

From contactor To contactor

A26 ... A40, AL26 ... ALAD AF09 ... AF38 BP38-4 1SBN112303T1000 110 0.003

A40 ... A75, AE50 ... AET5, AF50 ... AF75 AF40 ... AFE5 BP65-4 1SBN{113408T1000 i 10 0.004

A95, A110, AE95, AET10, AF95, AF110 AF80 ... AF96 BP96-4 1SBN113903T1000 : 10 0.005

Test block

BDT4 test block is suitable for switching on contactor off-load.

Marking on the block indicates the contactor type to fit with.

AFQ9 ... AF96, NF i BDT4 :1SBN110122T1000 : 10  :0.007

Main dimensions mm, inches

90 3.54"
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5020" | |_ M6 1/4-20 UNC
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FAMCO
ROt LD

Terminal shrouds and mechanical lugs

Description

Main terminal protection for AF116 ... AF1250 contactors.
The auxiliary contact blocks and coils are designed to provide an IP 20 degree of protection.

The main terminals, equipped with compression lugs or cable clamps, can be protected against accidental
direct contact after wiring (EN 50274) by the addition of terminal shrouds (see table below).

LT140-30L Ordering details

For contactors Catalog Global reference Pkg : Weight
number code qty (1 pce)
kg

AF116 ... AF146, with compression lugs LT140-30L 1SFN124203R1000 2 0.070
AF190, AF205, with cable clamps LT205-30C 1SFN124801R1000 2 0.050
AF190, AF205, with compression lugs LT205-30L 1SFN124803R1000 2 0.220
AF190, AF205, with shorting bar or between contactor LT205-30Y 1SFN124804R1000 1 0.050
and TOL/EOL in DOL starters
AF265 ... AF370, with cable clamps LT370-30C 1SFN125401R1000 2 0.035
AF265 ... AF370, with compression lugs LT370-30L 1SFN125403R1000 2 0.280
AF265 ... AF370, with shorting bar or between contactor LT370-30Y 1SFN125404R1000 1 0.075
and TOL/EOL in DOL starters

LT370-30C AF265 ... AF370, for use with extending cable clamps, LT370-30D 1SFN125406R1000 ;1 0.15
ATK300/2 and OZXB4
AF400, AF460 with cable clamps LT460-AC 1SFN125701R1000 2 0.100
AF400, AF460 with compression lugs LT460-AL 1SFN125703R1000 2 0.800
AF580, AF750 with cable clamps LT750-AC 1SFN126101R1000 2 0.120
AF580, AF1250 with compression lugs LT750-AL 1SFN126103R1000 2 0.825

LT460-AC Description

Large contactors (AF190 and above) include bar terminals as standard to easily facilitate the use of busbar
as a means of internal wiring. Mechanical lugs are a common solution for allowing the use of stranded or
solid wire, and are widely utilized for field wiring termination.

Ordering details

For contactors  : Description Catalog Global reference Pkg : Weight
1) number code qty i (1 pce)
kg
AF190, AF205 Lug kit, 1-wire, 4 AWG ... 300 MCM ATK185 2) 3 0.164
AF265 ... AF370 : Lug kit, 1-wire, 4 AWG ... 400 MCM ATK300 2 3 0.166
AF265 ... AF370 : Lug kit, 2-wire, 4 AWG ... 500 MCM ATK300/2 2) 3 0.445
AF400 ... AF580 : Lug kit, 2-wire, 2/0 AWG ... 500 MCM ATK580/2 (2) 3 0.345
AF580, AF750 Lug kit, 3-wire, 2/0 AWG ... 500 MCM ATK750/3 2 3 1.071
AF1350 Lug kit, 4-wire, 4/0 AWG ... 500 MCM (3) ATK1350/4 2) 3 1.883
AF1350, AF1650 : Lug kit, 4-wire, 1/0 AWG ... 750 MCM (3) ATK1650/4 (2) 3 3.353
AF1350, AF1650 : Lug kit, 6-wire, 1/0 AWG ... 750 MCM (3) ATK1650/6 2 3 4.378
AF190, AF205 Spare terminal hardware LE185 1SFN074716R1000 1set :0.200
AF265 ... AF370 : Spare terminal hardware LE300 1SFN075116R1000 1set :0.300
| AF400 ... AF580 : Spare terminal hardware LE460 1SFNO075716R1000 1set :0.600
ATK750/3 < AF580, AF750 : Spare terminal hardware LE750 1SFNO76116R1000° 1 'set :0.750

(1) Note: AF1250, AF2050 & AF2650 intended for busbar connection only and terminal hardware is intended to be sourced separately.

(2) North American applications only.

(3) Note: Use of lug kits for AF1350 & AF1650 in general use applications reduces the ratings to 1050A and 1350A respectively. Recommend busbar
connection for full ratings.
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Terminal enlargements and extensions

- ‘ s [ Terminal enlargements
J
, 2 el Description
A - ' Enlargement pieces designed to increase the width of the contactor terminal pads in order to allow larger
| | | | | connections to be mounted.
Lw140 Ordering details
For contactors Dimensions Catalog  Global reference
i i number i code
AF116 ... AF146 LW140 1SFNO74207R1000 i1
AF190, AF205 : LW205 : 1SFN074807R1000
AF265 ... AF370 :LW370 : 1SFNO75407R1000
AF400, AF460 : LW460 : 1SFNO75707R1000
AF580, AF750 :LW750 : 1SFNO76107R1000 .
AF1250 : LW1250 . ISFN076407R1000 : 1 2.000
)
) . .
2 ‘ | Terminal extension
T B B Description
" | [ | Extension pieces designed to extend the main terminals of contactors for combined mounting of contactors
| | and connection sets.
LX140 Ordering details
For contactors  Dimensions Catalog Global reference Pkg Weight
i number i code iqty (1 pce)
i hole @ i bar : :
mm “mm kg
AF116 ... AF146 6.5 :13x3 : LX140 1SFN074210R1000 10072
AF190, AF205 185 (175x5 : X205 : 1SFN074810R100
AF265 ... AF370 :10.5 :20x5 : X370 1SFNO75410R1000 i1~ :0.234
AF400, AF460 :10.5 :25x5 ilx460 1SFNO75710R1000 i1~ :0.500
AF580, AF750 i13 140x6 : X750 : 1SFNO76110R1000 i1 :0.850

Connection module

Description

Ordering details

Connection module can be fixed on AF116 ... AF146 delivered with bar terminals.

For contactor Catalog Global reference Pkg i Weight
LD146-30 number code qty (1 pce)
kg
AF116 ... AF146 LD146-30 1SFN074208R1000 : 2 0.165
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Terminal connecting strips and shorting bars

LY16-4

LY185

F
LH38-4

LF16-4

Main dimensions

Description
Parallel and series connection of 3-pole contactors:
To obtain a star point (3 parallel-connected poles)

To connect poles in parallel and thus increase the AC load passing through the flow path made up of the

parallel-connected poles: LP, LY, LH, LF, LG.

The relevant cable cross-sectional area may limit the maximum permissible current. Consult information in

table below

To connect poles in series and thus increase the DC load controlled by the poles: LP, LY (only LY16-4 and

LY38-4 selectable strips).

Types for connection of "n" poles £ with terminal “insulated
LP in=2 . i no ino (1)
Ly in =2 (selectable LY16-4, LY38-4 connecting strips) :no i yes
hts | ino yes (1)
LH in=2 ) i yes ino
LF in=3 ) iyes i yes
LG in=4 i yes i yes
(1) LP460 ... LP750, LY185 ... LY750 not insulated. Use terminal shrouds.
Ordering details
For contactors i max. nominal continuous current with i Cable  Catalog i Global reference i Pkg i Weight
"n" poles . E icode LAY (1 poe)
¢in parallel . i series | : : :
2 poles : 3 poles 4 poles :2 poles §
: : § . kg
ARO9 3032 LY16-4 . 1SBNO71303T1000 : 10 :0.006
Y38-4 1SBN07230371000 0.012
Y140 : 1SFN074203R1000 0.055
Y185 : 1SFN074703R1000 0.200
Y300 : 1SFN075103R1000 0.300
Y460 : 1SFN075703R1000 : :0.450
AF580, AF750 Y750 1SFN076103R1000 0.800
AF190, AF205 P185 1SFN074712R1000 :0.300
P300 C1SFNO75112R1000 20,400
............... P460 {1SFNO75712R1000 i 2 :0.550
P750 1SFN0O76112R1000 : 2 0.950
H38-4 1SBN072304R1000 : 2 0.012
F16-4 1SBNO71305R1000 : 2 0.020
,,,,,,,, F38-4 CT8BNO72805R1000 26,040
G16-4 1SBNO71306R1000 : 2 0.025

: Dimensions
] A B c
ree~/ ‘ mm ‘inch mm  iinch mm
| | LH38-4 :AF09..AF16 :111.20 :4.38" (83 3.27" 122
IJ; r c AF26 ... AF38 1114 4.49" 186 3.39" 16
| ; LF16-4 i AF09.. AF16 121 4,76" 87 3.43" 1283
< i :; LF38-4 {AF26.. AF38 113520 :56.32" :103 4.06" 31
K i LG16-4 AF09..AF16 12420 :4.89" :87 3.43" 1283
f 5
S S .
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Reversing and phase-to-phase bus kits

BER16-4

BER, BEM
Reversing connections

BEP140-30

BEP, BES
Phase to phase connections
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Connection sets for reversing contactors

Description

The BER and BEM connection sets are used to connect the main poles of two 3-pole contactors mounted

side by side.

The BER connection sets are made up of 1 upstream and 1 downstream connections.
The BEM connection sets are made up of 3 upstream and 3 downstream connections.
BER and BEM connection sets are insulated and made of solid copper bars.

Ordering details

For 3-pole contactors Catalog Global reference Pkg : Weight
number code qty (1 pce)
kg
AF09 ... AF16 BER16-4 1SBN081311R1000 0.045
AF26 ... AF38 BER38-4 1SBN082311R1000 0.100
AF40 ... AF65 BER65-4 1SBN083411R1000 0175
AF80, AF96 BER96-4 1SBN083911R1000 0.250
AF116 ... AF146 BER140-4 1SFN084211R1000 0.615
AF190, AF205 BER205-4 1SFN084811R1000 9,037
AF265 ... AF370 BER370-4 1SFN085411R1000 2,140
AF400, AF460 BEM460-30 1SFN085701R1000 74,400
AF580, AF750 BEM750-30 1SFN086101R1000 7.300

3-pole phase to phase connections

Description

The BEP and BES connection sets are used to connect phase to phase the main poles of two 3-pole

contactors mounted side by side.

The BEP connection sets are made up of 1 upstream or downstream connections.
The BES connection sets are made up of 3 upstream or downstream connections.
BEP and BES connection sets are insulated and made of solid copper bars.

Ordering details

For 3-pole contactors Catalog Global reference Pkg : Weight

number code qty i(1pce)

kg

AF116 ... AF146 BEP140-30 1SFN084214R1000 : 1 0.320
AF190, AF205 BEP205-30 1SFNOB4814R1000 ;1 0.534
AF265 ... AF370 BEP370-30 1SFN085414R1000 i 11 0.926
AF400, AF460 BES460 1SFN085704R1000 i1 12200
AF580, AF750 BES750 1SFN086104R1000 : 1 3.700
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Wye-delta bus kits

BEY16-4

AF09 ... AF750
1M -2M -1S

GO www.famcocorp.com

©| E-mail: info@famcocorp.com

(c) @famco_group

Description

The BEY and BED connection sets are used to connect the main poles of the Line, Delta and Wye contac-

tors of a wye-delta starter.

The connection sets are made up of:

Line contactor / delta contactor:

- BEY: upstream phase-to-phase connection
- BED: upstream connection in parallel

Ordering details

Delta contactor / Wye contactor: downstream connection in parallel
Wye contactor: Wye point upstream
— Insulated, solid copper bar.

For 3-pole line, delta & wye contactors : Interlock unit between delta & wye Catalog Global reference Pkg
contactors number code qty

AF09 ... AF16 With or without VM4 or VEM4 BEY16-4 1SBN081313R2000 : 1

AF26 . AF38 ‘With or without VM4 or VEM4

AF40 ... AFB5 ‘With or without VM96-4

AF80, AF96 ‘With or without VM96-4

AF116 . AF146 “With or without VM19

AF190 .. AF205 (iine and delita) “With or without VM140/190

AF140 ... AF146 (wye)

AF190, AF205 “With or without YM19

AF265 ... AF370 (line and delta)
AF190 ... AF205 (wye)

“With or without VM205/265

AF265 ... AF370 With or without VM19
AF400 ... AF460 WWith or without VM750H
AF580 ... AF750 (line and delta) With or without VM750H

AF400 ... AF460 (wye)

AF580 ... AF750

“With or without VM750H

BED750U
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Coupling units

BEA140/XT2
3 E* I
‘RL '
BEA205/T4
y j J
§ o
BEA370/T5
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Connection bars between contactors and MCCB

Description
Connection between contactors/starters and moulded case circuit breakers.
These connection sets are solid copper bars.

Ordering details

For contactors iMCCB i Catalog i Global reference i Pkg i Weight
; . number i code ‘qty i (1pce)
kg
Vertical assembly
AF116 ... AF146 XT2 BEA140/XT2 1SFN084206R1000 : 1 0.058
AF116 ... AF146 XTi BEAT40/XT TSFNO84206R 1001 0.068
AF190, AF205 XT4 BEA205/XT4 1SFN084806R1000 0.200
AF190, AF205 74 BEAZG5/T4 TSFNOB480BRT00T 0.190
AF265 ... AF370 5 BEA370/T5 1SFN085406R1000 i1 ip350
AF400 . AF750 T6 BEA750/T6 1SFN086106R1000 0.410
AF400 . AF750 T5 BEA750/T5 1SFN0B6106R1001 0.410

Vertical assembly with control wire terminals (also suitable when using busbar kits for starter combinations)
AF400 ... AF750 T5 BEA750D/T5 1SFN086106R1003 : 1 0.720

AF400 ... AF750 T6 BEA750D/T6 1SFN086106R1002 : 1 0.720

Horizontal assembly (also suitable when using busbar kits for starter combinations)
AF400, AF460 ‘T4 : BEA460H/T4 : 1ISFN0OB5907R1000 i1 2.450

Connection bars between contactors and fusible disconnects

Description

Connection between contactors/starters and fusible disconnect switches.
These connection sets are solid copper bars.

Ordering details

For contactors i Switch fuse i Catalog i Global reference i Pkg i Weight
: : number i code fqty  i(1pce)
: : L

Vertical assembly
AF400, AF460 OESA400 BEF460/0ESA400 1SFN085708R1000 : 1 0.340

AF460 ... AF750 OESAB30 to OESA800 'BEF750/0ESA800 | 1SFN0B6108R1000 1 0.740

Horizontal assembly
AF400, AF460 : OESA400...LR : OESA460H/OESA400 : 1SFN085709R1000  : 1 :1.250

Note: The BEF connection bars provided for the A145 ... AS00 contactors can be used for the AF145 ... AF300 contactors.
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Coupling units

Connecting links with manual motor starters

Description

The BEA insulated 3-pole connecting links are used to connect AF09 ... AF38 contactors with the MS116
or MS132 manual motor starters. The BEA insulated 3-pole connecting links ensure the electrical and
mechanical connection between the contactor and the associated manual motor starter.

BEA16-4

Ordering details

For 3-pole contactors { Manual motor starter : Catalog { Global reference Pkg Weight
: umber i code ‘aty (1 pce)
: : : : ‘kg
AF09 ... AF16 MS116-0.16 ... MS116-25, BEA16-4 1SBN081306T1000 : 10 0.025
MS132-0.16... MS132-25
AF26 ... AF38 MS116-0.16 ... MST16-16, BEA26-4 15BN082306T1000 ;10 0.025
MS182-0.16..MS132-10 &
MS116-20 ... MS116-32, BEA38-4 1SBN082306T2000 : 10 0.030
MS132-12 ... MS132-32
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Mounting plates

Description
Mounting plates with fixing holes for the specified contactors and overload relays.

Ordering details
For contactors i For i Catalog i Global reference i Pkg  Weight
| i overload relays i number i code i i (1 pce)
kg
PN460
Mounting plates for Direct on line starters
AF400, AF460 E500DU AR Sl 1SFN095705R1000 :1 12120
AF580, AF750 E800DU PN750-11 1SFN096105R1000 : 1 2.500
For two contactors side : i For one or two i Catalog i Global reference i Pkg i Weight
by side with space for i overload relays i number i code i (1 pce)
mechanical interlock H H H
ikg

Mounting plates for mechanical interlocked contactors, reversing starters and two speed starters for
double windings

AF400, AF460 : E500DU i PN460-21 : 1SFN095701R1000 : 1 :3.490
AF580, AF750 : EBOODU  PN750-21 £ 1SFN096101R1000 :
For main i For wye i For i Catalog { Global reference i Pkg | Weight
and delta contactors | contactor (1) i overload relays i number i code i (1 pee)
kg
Mounting plates for wye-delta starters and two speed starters for single windings
AF400, AF460 AS00, AF400 ES00DU s U .. 1SFNO95703R1000 1 ©5.310
AF580, AF750 AF400 ... AF580 E800DU PN750-41 1SFN096103R1000 : 1 6.320
(1) Space for mechanical interlock included.
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Adapter plates

Description

Adapter plates with fixing holes for replacing installed contactors.

Ordering details

From contactors i To contactor { Catalog { Global reference ~ iPkg i Weight
: : number : code igty i(1pce)
PR146-1 kg
A5, AF95, AT10, AFT10 — AFT16,AF140, AF146_ PRI46-1 — 1SFNO94200R1000 1 0.300

AF190, AF205 PR210-1
AF265, AF305, AF370 i PR300-1
AF400, AF460, AF580 : PR460-1

AF750 PR750-1
AF190 PR185-2
AF265, AF305, AF370  : PR300-2
AF400, AF460 PR400-2
AF400, AF460 PR460-2
AF580 PR580-2
EH550, EG630, OKYMB30 AF580, AF750 PR750-2 " {SFN096100R1001 1 1100

Note: for smaller devices, see mounting pieces on the other accessories page.

Dimensions (mm)

Type of the plate { Dimensions ) ) : Fixing holes
L a ‘h mm

PR146-1 150 90 15 4x065
PR210-1 200 132 11.5 4xo7
PR300-1 200 172 11.5 dxo7
PR460-1 278 198 11.5 dxo7
PR750-1 283 244 11.5 dxo7
PR185-2 202 152 11.2 dxo11
PR300-2 202 152 11.2 dxott
PR400-2 278 151 115 dxol1l oo
PR460-2 278 176 11.5 4x011

PR580-2 283 176 11.5 4x011

PR750-2 283 255 11.5 4xo14

Fixing holes according to the plate types
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Service parts
Contactor coils,

ZAF1650

ZL1650
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main contact sets and arc chutes

Contactor coils
Ordering details

For contactors Rated control circuit voltage Catalog Global reference Pkg : Weight
i Uc min. ... Uc max. i number i code iaty (1 pce)
:V50/60 Hz VDC : : : ‘kg

AF400, AF460 - 24..60 ZAF460-68 1SFN155770R6806
48..130 48..130 ZAF460-69 1SFN155770R6906
100...250 100...250 ZAF460-70 1SFN155770R7006
250...500 250...500 ZAF460-71 1SFN155770R7106
AF580 ... AF1250 - 24..60 ZAF750-68 1SFN156170R6806
48..130 48..130 ZAF750-69 1SFN156170R6906
100...250 100...250 ZAF750-70 1SFN156170R7006
250...500 250...500 ZAF750-71 1SFN156170R7106
AF1350 ... AF2050 100...250 100...250 ZAF1650-70 (1) 1SFN156570R7026
ZP1650 (2) 1SFN166521R1070
AF2650 100...250 100...250 ZAF2650-70 (1) 1SFN156670R7026
ZP2650 (2) 1SFN166621R1070

(1) One set of two coil.
(2) Printed circuit board.

Main contact sets

Description

The contact sets for 3-pole contactors consists of six fixed contacts, three moving contacts, springs and the
required screws.

Ordering details

For contactors Catalog Global reference Pkg : Weight
number code qty (1 pce)

AF400 1 set

AF460

AF580

AF750

AF1250

AF1350 (1)

AF1650 (1)

AF2050 (1) .

AF2650 (2) 712650 1SFN166603R1000 : 1set :1.200

(1) Six fixed, three moving contacts per each power pole.

(2) Moving contacts only.

Arc chutes

Description

The arc chute sets for 3-pole contactors include six arc chutes, two for each power pole.

Ordering details

For contactors Catalog Global reference Pkg :Weight
number code qty (1 pce)

kg

AF400, AF460 ZW460 1SFN165710R1000 :1set :1.380

AF580, AF750, AF1250 ZW750 1SFN166110R1000 | 1 set | 1.500

AF1350, AF1650, AF2050 ZW1650 1SFN166510R1000 1 set : 4.000

AF2650 2W2650 1SFN166610R1000 | 1set  4.000
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AFQ9 ... AF38 3-pole contactors
Technical data

Main pole - Utilization characteristics according to IEC

Contactor types AC / DC operated

""" {AF12 : AF16 | AF26 : AF30 | AF38
Standards

/ 60947-4-1 and EN 60947-1 / 60947-4-1

Conventional free-air thermal current Ith

acc. to IEC 60947-4-1, open contactors, 6 < 40 °C 35A 35A 35A 50 A 50 A
With conductor cross-sectional area 6 mm? 6 mm? 10 mm? 10 mm?
AC-1 Utilization category
For air temperature close to contactor
le / Rated operational current AC-1 28 A 30A 45 A 50 A
Ue max. < 690 V, 50/60 Hz 28 A 30 A 40 A 42 A
0<70°C |22 A 24 A 26 A 32 A 37 A
6 mm? 6 mm? 10 mm? 10 mm?
AC-3 Utilization category
For air temperature close to contactor 6 < 60 °C
le / Max. rated operational current AC-3 (1)
220-230-240V |9 A 12 A 18 A 26 A 33 A
12 A 18 A 26 A 32 A
3-phase motors 415V |9 A 12 A 18 A 26 A 32 A
i12A 18 A 26 A 32 A
125A 15A 23 A 28 A
‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 690V 7A ... 9A 105A 17A 21A
Rated operational power AC-3 (1)
220-230-240V | 2.2 kKW 3 kW 4 kKW 6.5 kW 9 kW
5.5 kW 7.5 kW 11 kW 15 kW
1282 :EE 22 :i 45V | 4 kW 5.5 kW 9 kW 11 KW 15 kW
3-phase motors 5.5 kW 9 kW 15 kW 18.5 kW
7.5 kW 9 kW 15 kW 18.5 kW
""" 7.5 kW 9 kW 15 kW 18.5 kW

cc. to IEC 60947-4-1

AC-8a Utilization category
(without thermal overload relay - Ue 400 V 50/60 Hz - 6 < 40 °C)

le / Rated operational current AC-a 12A 16.A 22 A 30A 40 A S0A .
Rated operational power AC-8a 55kw 7.5 kW 11 kW 15 kW 20 kW 25kw
Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded (2)
Ue <500 V AC - ¢G type fuse 32 A 32 A 50 A 63 A
Rated short-time withstand current lew 300 A 300 A 700 A 700 A
at 40 °C ambient temperature, 150 A 150 A 350 A 350 A
in free air from a cold state 80 A 80 A 205 A 205 A
60 A 60 A 150 A 150 A
""" 35 A 35 A 50 A 50 A
Maximum breaking capacity
cos ¢ =0.45 250 A 250 A 500 A 500 A
106 A 106 A 200 A 200 A
Power dissipation per pole 1w 12W 1.8W 2.4W
le/AC-3 02W 0.35 W 0.6 W 0.9W
Max. electrical switching fr'é'dhency AC-1
AC-2, AC-4 | 300 cycles/h 150 cycles/h

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".
(2) For the protection of motor starters against short circuits, see "Coordination with short-circuit protection devices".
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AF40 ... AF96 3-pole contactors

Technical data

Main pole - Utilization characteristics according to IEC

Contactor types AC / DC operated | AF40 i AF52 : : AF96
IEC 605471 / 8684741 anl EN 868471 o
OO0
6060 H
Conventional
acc. to IEC 60947-4-1, open contactors, 6 < 40 °C 105 A 130 A
i ductor cross-sectional area 35 mm? 50 mm?
For air temperature close to contactor
le / Rated operational current AC-1 6<40°C |70 A 130A
Ue max. < 690 V, 50/60 Hz 6<60°C |60 A 105 A
9<70°C |50 A’ 90A T
With conductor cross-sectional area 25 mm? 50mme T
AC-3 Utilization category T
For air temperature close to contactor 6 < 60 °C
le / Max. rated operational current AC-3 (1)
220-230-240V | 40 A {96 A
380-400V | 40°A° 96A T
M5V |40A wA T
3-phase motors 440V 40 A R AT
500V |35 A 80 A
............... 690V |25 A 57 A
Rated operational power AC-3 (1)
220-230-240V | 11 kW {25 KW
) )-400 V| 18.5 kW 45 kwW T
1500 rp.m. S0 Hz A5V [22KW B0k BEkW
IS 40V | 22 kW S0k S5KW
500V | 22 kW 55 kW
690V | 22 kW 30KV Bskw
10 x le AC-3 acc. to |
R ‘capacity AC-3 8'x e AC-3'acc. to IE
AC-8a Utilization category
(without thermal overload relay - Ue 400 V 50/60 Hz - 6 < 40 °C)
le / Rated operational current AC-8a 93 A 120A
....... Rated operational power AC-8a 25 kW BSKW
Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded (2)
Ue < 500 V AC - gG type fuse 100 A 200 A
Rated short-time withstand current lcw 1’| 1000 A 1200A T
at 40 °C ambient temperature, 10's | 600 A 780A T
in free air from a cold state 30s [350 A 450A T
1 min | 250 A 300A
15min | 110 A 140A T
Maximum breaking capacity T
cos ¢ = 0.45 at440v | (3)
at6oo Vv [(3)
Power dissipation per pole le/AC1 | 3W" gow T
le/AC3|1TW 45w T
Max. electrical ‘switching frequency AC-17]'600 6yc|es/ poo
AC-37|'1200 cycles/n T
AC-2,AC-4 | 150 cycles/h

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".

(2) For the protection of motor starters against short circuits, see "Coordination with short-circuit protection devices".

(3) On request.
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AF116 ... AF370 3-pole contactors
Technical data

Main pole - Utilization characteristics according to IEC

Contactortypes AC/DCoperated [AF116 | AF140 | AF146 (AF190 [AF205 AF265 [ AF305  AF370
""" IEC 609471/ 60947-4-1 and EN 609471/ 6004
Rated operational voltage Ue max. 690 V 1690 V {1000V~ :1000V  :1000V

quency (without derating 50 /60 Hz
Conventional free-air thermal current ith
acc. to IEC 60947-4-1, open contactors, 6 < 40 °C 160A  i200A  i225A  i275A
With conductor cross-sectional area 70mm?  i95mm? 95 mm? 150 mm? :

AC-1 Utilization category
For air temperature close to contactor
le / Rated operational current AC-1 0<40°C |160A  i200A  i225A  i275A
Ue max. < 690 V, 50/60 Hz ‘ 200 A 250 A
0<70°C |130 A 160 A 175 A 200 A
le / Rated operational current AC-1 — 225 A 250 A
Ue max. < 1000 V, 50/60 Hz 0<60°C | — Tz 200 A 225 A
175 A 185 A
95 mm? 150 mm?

For air temperature close to contactor 6 < 60 °C
le / Max. rated operational current AC-3 (1)

220-230-240V | 116 A i140A  i146A  i190A

""""""" 380-400V [116 A (140 A 146'A 190 A

140 A 146 A 190 A

T140A 146'A 190 A

P130A  T130A T1B0A

80 A 93 A 135 A
— 60 A 85 A

3-phase motors

1000V | —

220-230-240V | 30 kKW 37 kW 45 kW 55 kW
75 kW 75 kW 90 kW
1500 rp.m. 50 Hz 415V | 55 kW 75 kW 75 KW 90 kW
1800 r.p.m. 60 Hz 90 kW 90 kW 110 kW
3-phase motors Y90 kw 90 kW 110 kW
75 KW 90 kW 132 KW
1000V | — — 75 kW 110 kW
'Fiét'é‘&”rﬁékiﬁdcapacity AC-3 10 x le AC-3 acc. to IEC 60947-4-1
i -3'acc. to IEC 60947-4-1

Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded (2)
00 V AC - gG type fuse
hort-time withstand current icw
at 40 °C ambient temperature,

in free air from a cold state

{315A  i355A
1460 A 1900 A
1168 A 1520 A
674 A 878 A
477 A 621 A
.................................. 15min [160A 200A  225A 275A
Maximum breaking capacity
cos ¢ = 0.45

(cos ¢ = 0.35 for le > 100 A)

{3000 A i3300A
1500 A~ 12200 A
23 W 15W
10W 7W

le/AC-1

AC-2, AC-4 | 150 cycles/h

1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".
2) For the protection of motor starters against short circuits, see "Coordination with short-circuit protection devices".

3) For currents above 275A use terminal enlargements or terminal extensions.

4) For currents above 450A use terminal enlargements or terminal extensions.
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AF400 ... AF2650 3-pole contactors
Technical data

Main pole - Utilization characteristics according to IEC

Contactor types AC/DC operated | AF400 :AF460 :AF580 :AF750 :AF1250 :AF1350 :AF1650 :AF2050 :AF2650
IEC 60947-1/60947-4-1 and EN 60947-1/ 60947-
1000 V

50/60 Hz
Conventional free-air thermal current Ith
acc. to IEC 60947-4-1, open contactors, 8 < 40 °C | 600 A 700A  i800A (1050 A
_ With conductor cross-sectional area (3) | 2x185 mm? : 2x240 mm?  2x240 mm? 800 mn (4

AC-1 Utilization category
For air temperature close to contactor
le / Rated operational current AC-1 8<40°C |600A  :700A  i800A 1050 A
Ue max. < 690 V, 50/60 Hz K ' 1600 A 700 A 875 A
6<70°C | 400 A 480 A 580 A 720 A
le / Rated operational current AC-1 6 <40°C | 600 A 700 A 800 A 1000 A
Ue max. < 1000 V, 50/60 Hz X ' 7600 A 700A  i875A
480 A 580 A 720 A
? - 2x240 mm? : 2x240 mm? : 800 mm? (4)

_ With conductor cross-sectionalarea
AC-3 Utilization category
For air temperature close to contactor 6 < 55 °C
le / Max. rated operational current AC-3 (1)
220-230-240V |400 A i460A  i580A 750 A
U460 A 580 A 750 A
460 A 580 A 750 A
1460 A 580 A 750 A :
460 A 580 A 750 A - 800 A 950 A - -
400 A 500 A 650 A
200 A 250 A 300 A

3-phase motors

132 kW 1160 KW 220 kW
250 KW 315 KW 400 kW
250 KW 355 KW :425 KW
250 kW 355 kW 450 kW - 560KW ~TB70KW i -

1500 r.p.m. 50 Hz
1800 r.p.m. 60 Hz

3-phase motors 315 kW T T400 kW 1520 kw
T355 KW TB00 KW 600 KW Z 750 kW 900 kW Z Z
280 kW 1355 kW 400 kW '
Rated making capacity AC-3 10'x le AC-3 acc. to IEC 60947-4-1

-3 acc. to IEC 60947-4-1

Short-circuit protection device for contactors
without thermal overload relay

Motor protection excluded (2)
Ue < 500 V AC - gG type fuse

“1000 A 11000 A
7000A" 17000 A
6400 A 6400 A 10000 A
4500 A 14500 A
3500 A 3500 A
1300 A" 71300 A

at 40 °C ambient temperature,
in free air from a cold state

Maximum breaking capacity
cos ¢ = 0.45

{B000A 7500 A {10000 A i12000A i8400A 8400 A

(cos @ = 0.35 for le > 100 A) 5000 A 7000 A
Power dissipation per pole le/AC-1 32 W 50 W
' 17 W 28 W
Max. electrical switching 300 cycles/h
frequency 300 cycles/h
AC-2,AC-4~ 60 cycles/h - 60 cycles/h - -

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".
(2) For the protection of motor starters against short circuits, see "Coordination with short-circuit protection devices".

(3) Conductors with preparation.

(4) Max. connection bar width 50 mm.

(5) Max. connection bar width 100 mm.
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AFQ09 ... AF38 3-pole contactors
Technical data

Main pole - Utilization characteristics according to UL / NEMA / CSA

LiAF12 : AF16 i AF26 | AF30
0947-4-1A and CSA 60947-1 / 60947-4-1A
- ]
. .. Thermal current |9 A . 27A
NEMA maximum horse power ratings 1-phase, . ,
60 Hz 115VAC | 1/3 hp ilhp i2hp
; i3hp
60 Hz i3hp (7-1/2hp
: :7-1/2 hp
10 hp
............... . _i5hp :10hp
UL / CSA general use rating ) ) ) ) )
600 V AC i28A i30 A (45 A :50 A 50 A
~With conductor cross-sectional area PAWG 10 {AWG 10 {AWG 8 {AWG 8 ;
UL / CSA maximum 1-phase motor rating ) ) ) )
Full load current i16A i20A (24 A (24 A
""" 12A 17 A 7 A i28A
Horse power rating 1hp $1-1/2 hp ‘2hp ‘2 hp
................ ) . i2hp :3hp :3hp 5hp
UL / CSA maximum 3-phase motor rating ) ) ) )
Full load current (1) P11A (17.5A :25.3A i32.2 A
9.6A (162 A (22 A i28A
11 A (14 A i21A 27 A
""" G11A (17 A (22 (27TA(Q) :
Horse power rating (1) i3hp ‘5 hp :7-1/2 hp 10 hp 210 hp
‘3hp ‘5hp (7-1/2 hp ‘10 hp :
7-1/2 hp 10 hp ‘15 hp 120 hp
,,,,,,,,,,,,,, . . i10hp i15hp i20hp 25 hp (2)
Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded
High fault current 100 kA
Fuseraiing oA 30A 60 A 60 A 100 A
........ Fuse type, 600 V . N £
Max. electrical switching frequency
FOrgeNeral USe oo B00 CYCIBS/N et et ettt
For motor use 1200 cycles/h

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see “Motor rated operational powers and currents”.
(2) For contactors produced since week 49-2011.

General technical data

Contactortypes AG/DC operated | AF09 ‘AF12 | AF16 TAF26 : AF30 (ARS8
Rated insulation voltage Ui
acc. to IEC 60947-4-1 B0 N
600 V
6 kV

Devices complying with IEC 60947-1 / EN 60947-1 - Environment A

Ambient air temperature close to contactor
Operation Fitted with thermal overload relay -25...+60 °C

Without thermal overload relay -40...+70 °C

-60...+80 °C
Category B according to IEC 60947-1 Annex Q
3000 m
Mechanical durability
Number of operating cycles 10 millions operating cycles
3600 cycles/h

Shock withstand
acc. to IEC 60068-2-27 and EN 60068-2-27
Mounting position 1
Shock direction | 1/2 sinusoidal shock for 11 ms: no change in contact position, closed or open position
A |30¢g
B1 | 25 g closed position / 5 g open position
B2 |15¢g
Cl |25¢g
C2|25¢g
Vibration withstand 5...300 Hz
acc. to IEC 60068-2-6 4 g closed position / 2 g open position
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AF40 ... AF96 3-pole contactors
Technical data

Main pole - Utilization characteristics according to UL / NEMA / CSA

Contactor types ) AC / DC operated

l Thermal current
NEMA maximum horse power ratings
1-phase, 60 Hz 115V AC
230VAC |’
NEMA maximum horse Bbwer ratings
3-phase, 60 Hz 200V AC
230V AC
460 V AC
575V AC
UL / CSA general use rating
600 V AC
120 VAC
240 VAC
120 VAC
240 VAC
UL/ CSA 'fﬁéii'rﬁﬁﬁi‘é;bﬁése motor rating
Full load current (1) 200-208 V AC
220-240 VAC |-
440-480 V AC |-
550-600 V AC
Horse power rating (1) 200-208 VAC
220-240V AC
440-480 VAC
550-600 V AC | -

without thermal overload relay - Motor protection excluded

High fault current 100 kA
Fuse rating 150 A
Fuse type, 600 V g
Méﬁiﬁiﬁiﬁ'é‘léé'tl;‘ib'éi‘é'\}{iifé‘hing frequency T
For general use 600 cycles/h
For motor use 1200 cycles/h T

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".

General technical data
Contactor types AC / DC operated | AF40 : AF52 : AF65 : AF80 : AF96

Rated insulation voltage Ui
acc. to |EC 60947-4-1

Mechanical durability
Number of operating cycles ) 10 millions operating cycles
3600 cycles/h

Shock withstand
acc. to IEC 60068-2-27 and EN 60068-2-27
Mounting position 1

Shock direction | 1/2 sinusoidal shock for 11 ms: no change in contact position, closed or open position

(2) On request.

2.66 | Motor protection and control
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AF116 ... AF370 3-pole contactors
Technical data

Main pole - Utilization characteristics according to UL / NEMA / CSA
Contactor types ) AC/DCoperated | AF116  :AF140  :AF146

N continuous amp rating Thermal current
NEMA maximum horse power ratings

1-phase, 60 Hz 115V AC

NEMA maximum horse power rétings
3-phase, 60 Hz 200V AC
230 VAC
460V AC
_— . e 675V AC
UL / CSA general use rating
600 V AC
600 V AC (w/ LX.. terminal extensions)
. With conductor cross-sectionalarea
UL / CSA maximum 1-phase motor rating
Full load current 120V AC
240V AC

120 VAC

Horse power rating

UL/ CSA maximum 3-phase motor rating
Full load current (1)

550-600 V AC
Horse power rating (1) 200-208 V AC
220-240 VAC
440-480 V AC
550-600 V AC

Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded
High fault current

Fuse type, 600 V

Maximum electrical switching frequency
Forgeneraluse

For motor use 300 cycles/h

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".
(2) For conductor cross-sectional area above MCM 300 use terminal enlargements LW205.

General technical data
Contactor types AC/DCoperated [AF116  {AF140 {AF146 AF190 {AF205 {AF265 :AF305 :AF370

Rated insulation voltage Ui
acc. to IEC 60947-4-1 1000 V

Ambient air temperature close to contactor
Operation Fitted with thermal overload relay -25to +55 °C

Mechanical durability
Number of operating cycles 5 million operating cycles

Maximum switching frequency 300 cycles/h

Motor protection and control | 2.67
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AF400 ... AF2650 3-pole contactors
Technical data

Main pole - Utilization characteristics according to UL / NEMA / CSA

Contactor types AC / DC operated | AF400 F460 :AF580 :AF750
Standards
Maximum operational voltage
NEMA size
NEMA maximum horse power ratings
l 1-phase, 60 Hz 115VAC |-
..... GV AG T
T B
3-phase, 60 Hz 200VAC |- (150hp (- - - - i i

UL / CSA general use rating
600 V AC

UL/ CSA maximum 1-phase motor rating
Full load current ~120VAC |

240V AC
120 VAC

{750 A i900A  i1210A

Horse power rating

UL/ CSA maximum 3-phase motor rating

Full load current (1) 200-208 V AC

""" 220-240 V AC

440-480VAC | 414 A 477 TB90 A 722A - 954 A TH030A - Tz
550-600 V AC )

200-208 V AC

Horse power rating (1)

440-480 V AC

550-600 V AC

Short-circuit protection device for contactors
without thermal overload relay - Motor protection excluded

FUSBTANING e 1000A ......1200A ... Pleaseconsult usfor coordination with
Fuse type, 600 V L ircuit-breaker
e
For general use 300 cycles/h {60 cycles/h
o S0 Gl T

(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see “Motor rated operational powers and currents”.

General technical data
Contactor types AC / DC operated | AF400 “AF580 :AF750 :AF1250 : AF1350

Rated insulation voltage Ui
acc. to IEC 60947-4-1

F1650 : AF2050 : AF2650

Rated impulse withstand voltage Uimp.

E atibility

Ambient air temperaturé close to contactor
Operation Fitted with electronic overload relay -2510 +70 °C

Without electronic overload relay

M itude (without derating)
Mechanical durability T
Number of operating cycles 3 millions operating cycles 0.5 million operating cycles 0.3 million
: : operating
cycles

Hing fredifency
Shock withstand

acc. to IEC 60068-2-27 and EN 60068-2-27
Mounting position 1

Shock direction | 1/2 sinusoidal shock for 30 ms: no change in contact position, closed or open position

2.68 | Motor protection and control
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AFQ9 ... AF38 3-pole contactors
Technical data
Magnet system characteristics
Contactortypes .. AC/DC operated | AF09 AF12 AF16 | AF26 |AF30 AFSB o
Coil operating limits AC supply | At 6 < 60 °C 0.85 x Uc min...1.1 x Uc max.
acc. to IEC 60947-4-1 At 8 <70 °C 0.85 x Uc min...Uc max.

DC supply | At 6 < 60 °C 0.85 x Uc min...1.1 x Uc max.

At 6 < 70 °C (AF) 0.85 x Uc min...Uc max. - (AF..Z) 0.85 x Uc min...1.1 x Uc max.

AC control voltage 50/60 Hz
Rated control circuit voltage

24..500 V AC

(AF) 50 VA - (AF..Z) 16 VA

DC control voltage
Rated control circuit voltage Uc

Average pull-in value

Coil consumption

= 7)12..16 W

Average holding value

Voltage sag immunity
acc. to SEMI F47-0706

Dips withstand

-20°C <K< +60 °C

Operating time

Between coil energization and: N.O. contact closing

AF.Z

A 24V DC

Between coil de-energization and: N.O. contact opening

N.C. contact opening |

N.C. contact closing

Mounting characteristics and conditions for

Contactor types AC/ DC operated | AF26 LAF30 AFS8
Mounting positions
Pos. 5
Max. N.C. built-in and add-on N.C. auxiliary contacts: T
see accessory fitting details for a 3-pole contactor AFQ9 ... AF38
Mounting distances The contactors can be assembled side by side
Fixing
On railkgqcording to IEC 60715, EN 60715 35 x7.5mmor 35 x 16 mm
By screws (not supplied) 2 x M4 screws placed diagonally
Motor protection and control | 2.69
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AF40 ... AF96 3-pole contactors
Technical data

Magnet system characteristics
Contactor types AC / DC operated | AF40 AF52 : AF65 : AF80 : AF96

Coil operating limits AC supply

acc. to IEC 60947-4-1 DC supply

AC control voltage 50/60 Hz
Rated control circuit voltage Uc

Coil consumption rage puII-ip value k A
age holding value | 4 VA /2 W

DC control voltage
Rated control circuit voltage Uc 20...500 VDC

Aven"gge holding value

Dips withstand
20°C<O<+60°C

Operating time
Between coil energization and:

N.O. contact closing

N.C. contact Elosing ;

Mounting characteristics and conditions for use
Contactortypes AC / DC operated | AF40

TAF80 TAF96

Mounting positions ) Pos.2

By screws (not supplied) 2 x M4 or 2 x M6 screws placed diagonally

2.70 | Motor protection and control
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AF116 ... AF370 3-pole contactors
Technical data

Magnet system characteristics

Contactor types AC / DC operated | AF116 i AF140 : AF146 i AF190 : AF205 : AF265 : AF305 : AF370

Coil operating limits ) AC supply | At < 70 °C 0.85 x Uc min ... 1.1 x Uc max

acc. to IEC 60947-4-1 DC supply | At 8 < 70 °C 0.80 x Uc min ... 1.1 x Uc max

Rated control circuit voltage Uc
Coil consumption

AC control voltage 50/60 Hz

24...60 V AC Average pull-in value | 225 VA 165 VA 475 VA
Average holding value | 5.5 VA 6 VA 8.5 VA
48.130VAC Average puli-in value | 170 VA 175 VA 340 VA
Average holding value | 4 VA 4 VA 17 VA
100..250 VAC Average pull-in value | 130 VA 220 VA 385 VA
Average holding value | 6 VA 7 VA 17.5 VA
250..500VAC Average pull-in value | 200 VA 200 VA 400 VA
Average holding value | 18 VA 18 VA 20 VA
Average pull-in value | 210 W 205 W 400 W
Average holding value | 2.5 W 25 W 3W
48.130VDC Average puil-in value | 130 W 130 W 360 W
Average holding value | 2.5 W 25 W 25 W
100..250VDC Average puli-in value | 135 W 190 W 410W
“Average holding vaiue | 3W 25W 45W
250..500VDC Average puli-in value | 180 W 160 W 270 W
..... 3.5W 4 W
Drop-out voltage
btr‘)‘erating time
Coil supply between A1 - A2 . .
Between coil energization and: N.O. contact closing | 20...55 ms :25...60 ms :30...60 ms
Between coil de-energization and:  N.O. contact opening | 40..70 ms 145..80 ms ‘45.80ms

Mounting characteristics and conditions for use
Contactor types _AC/DC operated | AF116 i AF140 : AF146 : AF190 : AF205 : AF265 : AF305 : AF370

Mounting positions +30°_, -30°
/"\
Pos. 1+30° Pos. 5 Pos. 6

Max. add-on N.O. or N.C. auxiliary contacts: see accessory fitting details for 3-pole contactor
AF116 ... AF370

Mounting distances ) The contactors can be assembled side by side

'f-"i')‘(‘i'r'ic;:j ............... 0000000 OOOOROOOOOPOPPPPOTY 0ot focfiedbes oo avrdonetfiedivhsadioivsiisobsbeiodobicostosdoetivetbeniciioetAivcthetA NSNS
On rail acc. to IEC 60715, EN 60715 -
By scrows ot susiiedi . T

Motor protection and control | 2.71
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AF400 ... AF2650 3-pole contactors
Technical data

Magnet system characteristics

Contactor types

Coil operating limits
acc. to IEC 60947-4-1

Rated control circuit voltage Uc
Coil consumption
AC control voltage 50/60 Hz

24..60 VAC ' Average pull-in value
Average holding value
48...130 V AC " Average pull-in vaiue
Average holding value
100...250 V AC " Average pull-in value
Average holding value
250 ... 500 VAC " Average pull-in vaiue

) Average holding value

DC control voltage

20...60 V DC " Average pull-in value
Average holding value

48...130 VDC ""Average pull-in value
Average holding value

100...250 V DC " Average pull-in vaiue
“Average holding value

250 ... 500 V AC " Average pull-in value

Average holding value | 7.

Voltage sag immunity
acc. to SEMI F47

Operating time
Coil supply between A1 - A2
Between coil energization and: Main contact closing §Q...120 ms

Between coil de-energization and: Main contact opening

Control input for PLC's
Between coil energization and: Main contact closing

Between coil de-energization and: "Main contact opening

AC/DC operated | AF400 :AF460 :AF580 :AF750

i AF1350 :AF1650 :AF2050 : AF2650

:50...80 ms

Mounting characteristics and conditions for use

Contactor types . ___AC/DCoperated | AF400 :AF460 :AF580 :(AF750 :AF1250 :AF1350 :AF1650 :AF2050 :AF2650
Mounting positions Pos.2 M

Pos. 1 +30°

Pos. 6

AF400 ... AF2650

Max. add-on N.O. or N.C. auxiliary contacts: see accessory fitting details for 3-pole contactor

Mounting distances ) The contactors can be assembled side by side
Fixing i
On rail according to IEC 60715, EN 60715 -
By screws (not supplied) 4 x M5 $4x M6 i4x M8

2.72 | Motor protection and control
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AFQ9 ... AF38 3-pole contactors
Technical data

Connecting characteristics
Contactor types AC / DC operated | AF09 : AF12 : AF16 : AF26 ¢ AF30 : AF38

Connection capacity (min. ... max.)
Main conductors (poles)

_mm Rigid Solid (< 4 mm?) 2.5..10 mm?2

. Stranded (> 6 mm?) 25.10mme T

= Flexible with non insulated ferrule 1.5...10 mm?

= 1.5...10 mm?

;l;D: Flexible with insulated ferrule 1.5...10 mm?

P 1.5...4 mm?

E@E} Bare o lige e
6.|

Connection capacity acc. toU AWG 14...8

éiripping length 14 mm

'fi'ghtening torque 2.5 Nm /22 Ib.in

Aucxiliary conductors
(built-in auxiliary terminals + coil terminals)
. Rigid solid

.

;K:] Flexible with non in
|

ZED Flexible with insulat

%E]L Lugs

Connection capacity acc. to U
éiripping length
'T'i'ghtening torque
Coil terminals
Built-in auxiliary terminals
5égree of protection
acc. to [EC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529
Main terminals
Coil terminals
Built-in auxiliary terminals
Screw terminals
Main terminals

M4
Flat @ 6.5 / Pozidriv 2

Coil terminals

Built-in auxiliary terminals

Screwdriver type | Flat @ 5.5 / Pozidriv 2

Motor protection and control | 2.73
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AF40 ... AF96 3-pole contactors
Technical data

Connecting characteristics

Contactortypes o AC/DC operated | AF40 (AFS2 [ AF6S [ AF96

Main terminals
Screw terminals with double connector Screw terminals with double connector
2 x (9.3 width x 7.9/10.3 depth) 2 x (12.4 width x 9.3/11.1 depth)

Connection capacity (min. ... max.)
Main conductors (poles)
Rigid Solid (< 4 mm2)
Stranded (> 6 mm?)

ifukul 1

éiripping length
:T:i:ghtening torque
Auxiliary conductors
built-in auxiliary terminals + coil terminals)
Rigid solid

:sfripping length
Tightening torque
Coil terminals

Degree of protection
acc. to IEC 60947-1/ EN 60947-1 and IEC 60529 / EN 60529
Main terminals
Coil terminals
Built-in auxiliary terminals
Screw terminals
Main terminals

river type

Coil terminals

Screwdriver type

Built-in auxiliary terminals

Screwdriver type | Flat @ 5.5 / Pozidriv 2

2.74 | Motor protection and control
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AF116 ... AF370 3-pole contactors

Technical data

Connecting characteristics

c
M
Flat type

Connection capacity (min. ... max.)
Main conductors (poles)

i

AC / DC operated | AF116 : AF140 : AF146 i AF190 : AF205 : AF265 : AF305 PA
ﬁﬂ of ' A
26.5 28.5 210.5/ =
d 1x |10...95 mm2 6...150 mm?2 16...300 mm?2
LD... included (1) 1SDA066917R1 1SDA055016R1
8 Nm 14 Nm 25 Nm
2x | 10...95 mm? 50...120 mm? 70.186mmz
LD... included (1) 1SFN074709R1000, 1SCA022194R0890,
LZ185-2C/120 0OZXB4
8 Nm 16 Nm 22 Nm T
1x |- 95...185 mm? 185...240 mm?
- 1SDA054988R1 1SDA055020R 1
- 31 Nm 43 Nm
1x |10...70 mm?2 6...120 mm? 16...240 mm?2
LD... included (1) 1SDA066917R1 1SDA055016R1
8 Nm 14 Nm 25 Nm
10...70 mm? 50...95 mm? 70...185 mm?
LD... included (1) 1SFN074709R1000, 1SCA022194R0890,
LZ185-2C/120 0ZXB4
8 Nm 16 Nm 22 Nm
22 mm (.866 in) 24 mm (.945 in) 32 mm (1.260 in)
6 mm (.236 in) 8 mm (.315 in) 10 mm (.394 in)
LL... included LL... included
18 Nm /160 Ib.in 28 Nm /248 Ib.in
6...300 MCM 4...400 MCM
LD... included (1) ATK185 (2) ATKB00 (2)
8 Nm /71 Ib.in 34 Nm/ 301 Ib.in 42 Nm/ 372 Ib.in
- 4...500 MCM

coil terminals)
Solid / stranded

Degree of protection

acc. to IEC 60947-1/ EN 60947-1 and IEC 60529 / EN 60529

Main terminals

Screw terminals
Main terminals

ATK300/2 ()

42 Nm / 372 Ib.in

mm?

0752 5

Coil terminals (delivered in open position)

‘M8

iM10

Screwdriver type | Flat @' 5.5 mm / Pozidriv 2

(1) LD... not included for AF116 ... AF146-30-..B.
(2) Available in North America only.
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AF400 ... AF2650 3-pole contactors
Technical data

Connecting characteristics

Contacor types _ AC/DC operated [AF400 TAF460 TAFS80 TAF750 AF1250 AF1350 TAF1650 IAF2050 TAF2650
Main terminals o -
Flat type s a0 N
: % ; > >
s 27 80 E
= 2 9 “ Gk
B 7
? 22 U\ — Lﬂj 18 o e AF2050
Wadi ; =z ‘ ? 3[ [ Vs NS A AF2650
mj‘i 065 0125 @ » B ay >*j
AF580 AF1250 o7 {
AF750 ) W,
013/
AF1350
AF1650

Connection capacity (min. ... max.)
Main conductors (poles)

Clamp type
Tightening torque

Clamp type
Tightening torque
Alcable - Stranded .
Clamp type
Tightening torque

Clamp type
Tightening torque

SR

. Lugs

s

Tightening torque
Connection capacity acc. to UL / CSA 250-500 MCM alt. 2/0 4/0 AWG - 500 MCM :4//4 x 0.25in
AWG-400 MCM i

Clamp type

Tightening torque
onnection capacity acc. to UL / CSA
Clamp type

Q

Tightening torque

Auxiliary conductors

(coil terminals)

T Solid / stranded

T mm

N Flexible

I

o Flexible with non insulated ferrule
J |

D Flexible with insulated ferrule
Hio

I (el

Connection capacity acc. to UL / CSA
Tightening torque Recommended

............. Max

Degree of protection

acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529
Main terminals

.. Coil terminals

Screw terminals
Main terminals

Coil terminals (delivered in open position)

Screwdriver type | Flat @ 5.5 mm / Pozidriv 2

2.76 | Motor protection and control
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AFQ9 ... AFO6 3-pole contactors
Technical data

Built-in auxiliary contacts according to IEC
Contactor types AC/DCoperated | AFO9 | AF12 AF16 iAF26 :AF30 :AF38 :AF40 :AF52 :AF65 :AF80 :AF96
Rated operational voltage Ue max.
Rated frequency (without derating)
Conventional free air thermal current Ith - 6 < 40 °C 16 A
le/ Rated operational current AC-15 T
acc. to IEC 60947-5-1 24-127 V 50/60 Hz

400-440 V 50/60 Hz

690 V 50/60 Hz
Making capacity AC-15
Breaking capacity AC-15 10 x le AC-15 acc. to IEC 60947-5-1
e
acc. to IEC 60947-5-1 24VDC |6 A/ 144 W

i
[TATT2W

055 A/
125VDC | 0.55 A/ 69 W

Short-circuit protection device gG type fuse
Rated short-time withstand current lcw for1.0s |100A

Minimum switching capacity 12V/ 3 mA
with failure rate acc. to IEC 60947-5-4
Non-overlapping time between N.O. and N.C. contacts
Power dissipation per pole at 6 A

Max. electrical switching frequency AC-15 | 1200 o:yiéles/h
I

Mechanically linked contacts Built-in N.O. or N.C. auxiliary contacts and additional N.O. or N.C. auxiliary contacts (CA4, CAL4, CAT4
acc. to annex L of IEC 60947-5-1 aux. contact blocks) are mechanically linked contacts.

Mirror contacts Buit-in N.C. auxiliary contacts or additional N.C. auxiliary contacts (CA4, CAL4, CAT4 aux. contact blocks)
acc. to annex F of IEC 60947-4-1 are mirror contacts.

Built-in auxiliary contacts according to UL / CSA
Contactor types AC / DC operated
Max. opérational voItége K
Pilot duty i

DC maximum volt-ampere making-breaking

Motor protection and control | 2.77
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AFQ9 ... AF38 4-pole contactors

Technical data

Main pole - Utilization characteristics according to IEC

Contactor types AC / DC operated | AF09 : AF16 : AF26 : AF38
Standards IEC 60947-1/60947-4-1 and EN 60947-1/ 60947-4-1
goov
50/60H
Conventional free-air thermal current ith |
acc. to IEC 60947-4-1, open contactors, 8 < 40 °C 35 A 135 A {55 A {55 A
With conductor cross-sectional area 6 mm2 6 mm2 16 mm? 716 mm2
AC- Utilization category e
For air temperature close to contactor
le / Rated operational current AC-1 6<40°C |25A {30 A (45 A (55 A
Ue max. < 690 V, 50/60 Hz <60°C |25 A 30A 40A 45 A
8<70°C |22 A BA 32A 37A
_ With conductor cross-sectionalarea 4 mm2 6mme 10 mm?2 16 mm?
AC-3 Utilization category
For air temperature close to contactor 6 < 60 °C
le / Max. rated operational current AC-3 (1)
220-230-240V |9 A 18 A 23.2 A 232 A
380-400V [9A 18A 2N 22 A
45V [gA T 18A 212A " 21.2A
§-phase motors 440V gA 18A 20A 20A
500V |95A 15A 176A 17.6 A
690V |7A 105A 105A 10.5 A
ﬁéféd‘éberational pow'é‘r”AC-3 @
220-230-240V | 2.2 KW 4 kW 5.5 kW (5.5 kW
400V |4 kW T B W 11KV (2) 11KW(2)
1500 r.p.m. 50 Hz 19 kW """ 117 kW
e i
11 kW 11 kW
gkw 9 kW
Rated brakingcapacy AC- -
Short-circuit protection device for contactors
Without thermal overload relay - Motor protection excluded
Ue < 500 V AC - gG type fuse 25 A i32A {50 A {63 A
Rated short-time withstand current icw 1s 300 A 300A" 450 A 450 A
At 40 °C ambient temperature, 10s [ 150 A 150A 300A 300 A
in free air from a cold state 30s |80 A 80 A 205 A 205 A
“1'min |60 A 60A 150 A 150 A
15min | 35 A 3BA 55A 55 A
le/AC1|0.8W 12w 16W 23 W
"""""""" le/AC-3 |01 W 0.35 W~ 0.42W" 0.42' W
"Mé)'(';‘éié'(‘:'t'r'i'ééi‘éwitching ffédijency AC-17[600 cycles/n
AC-3 600 cycles/n T
(1) For the corresponding kW/A or hp/A values of 1500 r.p.m, 50 Hz or 1800 r.p.m, 60 Hz, 3-phase motors, see "Motor rated operational powers and currents".
(2) 400V 3-phase motor only.
Main pole - Utilization characteristics according to UL / CSA
Contactor types AC / DC operated | AF09 : AF16 : AF26 : AF38
Standards UL 60947-1/ 60947-4-1A and CSA 60947-1/ 60947-4-1A"
M operaionalvofage 500V - -
UL / CSA general use rating
600V AC 25 A (30A 45A £55A
With conductor cross-sectional area AWG 10 AWG 10 SAWG 8 {AWG 6
Max. electrical switching frequé‘ri‘(':‘)'l‘ """""""""""
For general use 600 cycles/h

Note: 4-pole contactors fitted with 2 N.O. + 2 N.C. main poles, see "General technical data".
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AFQ09 ... AF38 4-pole contactors
Technical data

Magnet system characteristics

Contactor types AC / DC operated | AF09 : AF16 : AF26 i AF38
Coil operating limits AC supply | At 6 < 60 °C 0.85 x Uc min...1.1 x Uc max.
acc. to IEC 60947-4-1 At <70 °C 0.85 x Uc min...Uc max.

DC supply

AC control voltage 50/60 Hz
Rated control circuit voltage Uc

Coil consumption

“Av

DC control voltage
Rated control circuit voltage Uc
Coil consumption

age pull-in value
rage holding value

Voltage sag immunity

acc. to SEMI F47-0706

bihs withstand

-20°C <K< +60 °C

6bérating tme T
Between coil energization and: N.O. contact closing | 40...95 ms

""N.C. contact opening | 38...90 ms

Between coil de—energi'éé‘tion and: N.O. contact opening | 11...95 ms

""N.C. contact closing | 13...98 ms

Mounting characteristics and conditions for
Contactor types

Mounting positions

TAF38

Max. add-on N.C. auxiliary contacts:
see accessory fitting details for a 4-pole contactor AFQ9 ... AF38

Mounting distances The contactors can be assembled side by side
Fixing i i
On rail according to IEC 60715, EN 60715 35 x 7.5 mm or 35 x 15 mm
By screws (not supplied)’ 2'x M4 screws placed diagonally
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AFQ9 ... AF38 4-pole contactors
Technical data

General technical data

Contactor types AC / DC operated | AF09 : AF16 : AF26

: AF38

Rated insulation voltage Ui

n acc. to IEC 60947-4-1

Ambient air femperature close to contactor
Operation

'I'V'Iechan|calndurab|l|ty
Number of operating cycles

M

Shock withstand
acc. to IEC 60068-2-27 and EN 60068-2-27
Mounting position 1

Shock direction | 1/2 sinusoidal shock for 11 ms: no change in contact position, closed or open position

4 N.O. A

Main poles B1

B2

C1

C2
2NO. ¥2NC A 30 g closed position / 25 g open position
Main poles B1 25 g closed position / 5 g open position
B2 15 g closed position / 10 g open position -
9 ‘ L 25 g closed position / 20 g open position
C2 ‘ o closed position / 20 g open position

5...300 Hz
acc. to IEC 60068-2-6 4 g closed position / 2 g open position

Remark for 4-pole contactors fitted with 2 N.O. + 2 N.C. main poles

1 R3 RS 7

J J These contactors are suitable for controlling 2 separate circuits, i.e. 2 loads with 2 separate supplies, or 1 circuit comprising

77777777777777777777777777 2 separate loads with a single supply (see diagrams below). When the contactor operates there is no mechanical overlapping
between the N.O. poles and the N.C. poles: BREAK before MAKE.

2 R4 R6 8

A These contactors are not suitable for a reversing starter or for controlling a single load from 2 separate supplies.

Block diagrams

— Single supply and 2 separate loads — 2 separate supplies and 2 separate loads
Mai
te—— Supply v — g I"; su;l;l)nly i >
1 Back-up
1 1 supply |
A1 ¢ I
d
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AFQO9 ... AF38 4-pole contactors
Technical data

Connecting characteristics

Contactor types AF09 : AF16

Main terminals %

Screw terminals with cable clamp

: AF26 : AF38

Screw terminals with double connector
i 2 x (6.5 width x 6.8 depth)

Connection capacity (min. ... max.)
Main conductors (poles)

Rigid Solid (< 4 mm?) 1x [1...6 mm2 1.5...16 mm?2
Stranded (> 6 mm?) } 2x (1. mme 1.5..16 mm2
"""""""""""" Flexible with non insulated ferrule 1 | 0.75...6 mm? 15..16 mm?
2x (075 6mme T 1.5..16 mm2
"""""""""""" Flexible with insulated ferruie 1x | 0.75...4 mm? 15..16 mm?
2x 075,25 mme T 1.5..16 mm?

........................ s o :

Aumhary conductors
(coil terminals)
Rigid solid 1x [1...2.5 mm?

2x |1..2.5 mm?

Degree of protection
acc. to IEC 60947-1/ EN 60947-1 and IEC 60529 / EN 60529

Main terminals P20
B B
Screw terminals T Delivered in open position, screws of unused terminals must be tightened
Main terminals M3.5 M4.5
Screwdriver type | Flat @ 5.5 / Pozidriv2 T
B o L e

Screwdriver type | Flat @ 5.5 / Pozidriv 2
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NF control relays
Technical data

Contact utilization characteristics according

to IEC

Control relay types . . AC / DC operated

C ntional free-air thermal current Ith 6 < 40°C

le / Rated operational current AC-1 5
acc. to IEC 60947-5-1

Rated breaking capacity AC-15

le / Rated operational current DC-13
acc. to IEC 60947-5-1 24V DC

Mechanically linked contacts
acc. to annex L of I[EC 60947-5-1

NF

690 V

50 /60 Hz

16 A

leA

4 A

3A

2A

2A

10 x le AC-15 acc. to IEC 60947-5-1

10 x le AC-15 acc. to |[EC 60947-5-1

6A/144 W

2.8A/134 W

T1A772W

0.55A/60W

0.55A/69W

0.27 A/60W

0.27 A/68W

0.15A/60W

10.13A/65W

0.1A/60W

10A

100 A

140 A

12V /3 mA

107

>2ms

0.1W

1200 cycles/h

‘T'900 cycles/h

Built-in N.O. or N.C. auxiliary contacts and additional N.O. or N.C. auxiliary contacts (CA4, CAL4 aux. contact blocks)
are mechanically linked contacts.

Contact utilization characteristics according to UL / CSA
Control relay types AC / DC operated | NF :
Standards i | UL'60947-1760947-4-1A and CSA 60947-1/ 60947-4-1A
Max. operational voltage “[600'V AC, 6 VDC
Pilot duty “|'A600, Q60
AC thermal rated current ‘|10A '
AC maximum volt-ampere making 7200 VA
AC maximum volt-ampere breaking “[720'vA
DC thermal rated current |25A
DC maximum volt-ampere making-breaking eovaT T
2.82 | Motor protection and control
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NF control relays
Technical data

General technical data

Control relay types

Rated insulation voltage Ui
acc. to IEC 60947-5-1

acc. to UL / CSA

Operation in free air

Ambient air temperature close to contactor relay

Storage

Mechanical durability
Number of operating cycles

Max. switching frequency

Shock withstand
acc. to IEC 60068-2-27 and EN 60068-2-27

Mounting position 1

Vibration withstand
acc. to IEC 60068-2-6

AC / DC operated

5...300 Hz
4 g closed position / 2 g open position

Magnet system characteristics

At 6 < 60 °C 0.85 x Uc min...1.1 x Uc max.
At 6 <70 °C 0.85 x Uc min...Uc max.

Control relay types AC / DC operated
Coil operating limits AC supply
acc. to IEC 60947-5-1

—

AC control voltage 50/60 Hz
Rated control circuit voltage Uc

Coil consumption

Average pull-in value

At 6 < 60 °C 0.85 x Uc min...1.1 x Uc max.
At 6 < 70 °C (AF) 0.85 x Uc min...Uc max. - (NFZ) 0.85 x Uc min...1.1

x Uc max.

(NFj 50 VA - (NFZ) 16 VA

DC control voltage
Rated control circuit voltage Uc

(NF) 2.3 VAT 2 W - (NFZ) 1.7 VAT 5'W

Coil consumption

Voltage sag immunity
acc. to SEMI F47-0706

Dips withstand
-20°C <M< +60°C

Operating time
Between coil energization and:

N.O. contact closing

N.C. contact opening

Between coil de-energization and:

N.O. contact opening

N.C. contact closing

12...500 V DC

(NFj 50 W - (NFZ) 12,16 W

(NP 2W - (NFZ) 1.7 W

>'500 mA 24 V DC

Mounting characteristics

Control relay types

AC / DC operated

Mounting positions

Fixing

On rail according to IEC 60715, EN 60715

By screws (not supplied)

2 x M4 screws placed diagonally
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NF control relays
Technical data

Connecting characteristics
Control relay types AC / DC operated | NF

Connection capacity (min. .. max) T Crmmmmmmmmmmm
Pole and coil terminals
Rigid 1x [1..2.5 mm?

|

o 2x |1 05 mme T
X Flexible with non insuiated ferruie 1x (07625 mmz T
= 2x [0.75. 25 mme T
D= Fiexible with insulated ferruie 1% |0.75. 26 mme T
[l 2x (075 A5 mme T
E@@ g T

6.

:S:fripping length
Tightening torque
Pole terminals 1.2Nm/ 11 Ib.in

Coil terminals 1.2Nm /11 Ib.in

Degree of protection
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529

All terminals IP20
Screw terminals Delivered in open position, screws of unused terminals must be tightened
All terminals M3.5

Screwdriver type | Flat @ 5.5 / Pozidriv 2
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Auxiliary contact blocks for AFO9 ... AF96 contactors and
NF control relays
Technical data

Contact utilization characteristics according to IEC

1-pole CA4, 1-pole CC4, 4-pole CA4, 2-pole CAT4, 2-pole CAL4
IEC 60947-5-1 and EN 60947-5-1

690 V

6 kV

24...690 V

16 A

50/60 Hz

le / Rated operational current AC-15
acc. to IEC 60947-5-1

10 x le AC-15
10 x le AC-15

'Breaking capacity acc. to IEC 60947-5-1

le / Rated operational current DC-13
acc. to IEC 60947-5-1

6A/144 W
28A/134 W
1A/72W
0.55A/60W
0.55A/69 W
0.27 A/60W
0.27 A/ 68 W
0.15A/60 W
0.13A/65W
0.1A/B0W
10A
100 A
140 A
Minimum switching capacity 12V /3 mA
with failure rate acc. to IEC 60947-5-4 10-7
01 W
10 millions operating cycles
3600 cycles/h
1200 cycles/h
900 cycles/h
Additional N.O. or N.C. auxiliary contacts (CA4, CAL4, CAT4) are mechanically linked contacts
Additional N.C. auxiliary contacts (CA4, CAL4, CAT4) are mirror contacts

to UL/ CSA
1-pole CA4, 1-pole CC4, 4-pole CA4, 2-pole CAT4, 2-pole CAL4

Pilot duty i AB00, Q600
AC thermal rated current 10 A
AC maximum volt-ampere making 7200 VA
AC maximum volt-ampere breaking 720 VA
DC thermal rated current 25A
DC maximum volt-ampere making-breaking 69 VA

Connecting characteristics

Connection capacity (min. ... max.)
Rigid solid

Flexible with non insulated ferrule

Flexible with insulated ferrule

Lugs

Degree of protection
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529 | IP20

Screw terminals Delivered in open position, screws of unused terminals must be tightened
... Al terminals M3.5
Screwdriver type Flat @ 5.5 / Pozidriv 2
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Auxiliary contact blocks for AF116 ... AF2650 contactors

Technical data

Types CAL18 :CAL19
Contact utilization characteristics according to IEC
Standards IEC 60947-5-1 and EN 60947-5-1
'insulation voltage Ui acc. to IEC 60947-5-1 690 V o
Rated |mpu|se W|thstand voltage Uimp. 6 kv ) ) ) o
Ry AC . . e
FPeR H ......................

50/60 Hz

le / Rated operational current AC-15
acc. to IEC 60947-5-1 24-127V 50/60 Hz | 6 A

220-240 V 50/60 Hz | 4 A
380-440 V 50/60 Hz | 3 A
500-690 V 50/60 Hz | 2 A

Making capacity acc. o IEC 60947-5-1 0xleAC-i5
ing capacity acc. to IEC 60947-5-1 10xle AC-15

le / Rated operatlonal current DC-13

acc. to IEC 60947-5-1 C [6A/144 W

§ circuit proteétion device gG type fuse
Rated short-time withstand current lew
M=40°C for0.1s

Minimum swﬂchmg capacity
with fallure rate acc. to IEC 60947-5-4 <10°

0.15W
Mechanical durablllty Number of operating cycles 3'millions (A/AF4OO ...”AF750)
0.5 million (AF1250 ... AF2050)
Max. switching frequency 3600 cycles/h

1200 cycles/h

Mirror contacts acc. to annex F of IEC 60947-4-1 N.C. au><|||ary contacts are mirror contacts

Contact utilization characteristics according to UL / CSA
Standards UL 60947-1 / 60947-4-1A and CSA 60947-1/60947-4-1A
Max. operational voltage
Pilot duty
AC thermal rated current

DC maximum volt- ampere maklng breaklng

Connecting characteristics
Connection capacity (min. ... max.)

. Solid / stranded
I
| Flexible with non insulated ferrule
=
e Flexible with insulated ferruie
El= e
Btk
Connection capacity acc. to U/CSA 1or2x |AWGT8.. 14
Siﬁppmg length T 9'mm )
Tighteningorque o i
Degree of protection
acc. to IEC 60947-1/ EN 60947-1 and IEC 60529 / EN 60529 IP20
Screw terminals Delivered in open position, screws of unused termlnals must be tightened
All terminals M35
Screwdrivertype T Flat @ 5.5 / Pozidriv 2
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Auxiliary contact blocks for AFO9 ... AF96 contactors and
NF control relays for severe industrial environments

Technical data

Front mounted )
Types 1-pole CE5-..0.1 : 1-pole CE5-..2

Contact utilization characteristics according to IEC

Standards |EC 60947-5-1 and EN 60947-5-1
Rated insulation voltage'Ui ) N
acc. to |EC 60947-5-1 250V
R :éperatiorial voltag§ Ue max::. R 250V T
C ntional thermal current Ith - 6 < 40 °C 0.1A 2A
Rate frequency (withou't‘ derating) ) 50/ 60 Hz
le / Rated operétional current ) AC-14 AC1sTTTTTTTTT
acc. to IEC 60947-5-1 24-127V 50/60Hz | 0.1 A oA
............ . ) . . 220-240V50/60 Hz | - 2A
Making capacity 6 x le AC-14 acc. to IEC 60947-5-1 10 x le AC-15 acc. to IEC 60947-5-1
Breaking capacity ) ) ) 6 x Il AC-14 acc. to IEC 60947-5-1 10'x le AC-15 acc. to IEC 60947-5-1
le / Rated operétional current DC-12 e
acc. to IEC 60947-5-1 0.1A 2A
01A AT
0.1A 03A T
0.1A 02A T
1= 02A
1= 0.1A
S circuit prétection device FF”type fuse (1) 0.1A 10A
Minimum switch‘ing capé&:ity ) e
AF09 ... AF38 contactors 3V/1mA S17TV/1mA
with failure rate acc. to IEC 60947-5-4 - o
Mechanical durability ) e
Number of operating cycles 5 millions for CE5-..D0.1

. switching frequéhcy
Electrical durability i
Number of operating cycles 2.5 millions for CE5-..D0.1

0.7 millions for CE5-..W0.1 .

Max. electrical switching”frequené‘y

AC-14 1200 cycles/h

AC-15 1200 cycles/h

DC-12 900 cycles/h

Contact utilization characteristics according to UL / CSA

Standards UL 60947-1/ 60947-4-1A and CSA 60947-1 / 60947-4-1A
Max. operational voltage 125V'AC/ 110V DC )
Pilot duty

AC thermal rated current 0.1 A (2A

Connecting characteristics

Connection capacity (min. ... max.)
Rigid solid 1x

Degree of protection . )
acc. to IEC 60947-1/ EN 60947-1 and IP40 for GE5-..D0.1 IP40 for CES-..D2
IEC 60529 / EN 60529 IP67 for CE5-..W0.1 IP67 for CE5-..W2

Delivered in open position, screws of unused terminals must be tightened
M3s
Flat @ 5.5 / Pozidriv 2
(1) HRC fuses for very fast action (6.3 x 32 mm size).
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Auxiliary contact blocks for AF400 ... AF2650 contactors

for severe industrial environments

Technical data

Types CEL18
Contact utilization characteristics according to IEC

Standards IEC 60947-5-1 and EN 60947-5-1

Rated insulation voltage Ui acc. to IEC 60947-5-1 TS
Rated operational voltage Ue max. T
Conventional thermal current Ith - 6 < 40 °C T 7

le / Rated operational current AC-1 4

acc. to IEC 60947-5-1 24-127 V 50/60 Hz | 0.1 A

Making capacity acc. to IEC 60947-5-1 6 x le AC-14
Breaking capacity acc. to I[EC 60947-5-1 6xle AC-14 T
le / Rated operational current DC-1 2
acc. to IEC 60947-5-1 24VDC [0.1A
48VDC |01 A
72VDC |04 A
110VDC |01 A
220VDC | =T
Short-circuit protection device 0.1 A”('FF type fuses) (1)
Minimum switching capacity
with failure rate acc. to IEC 60947-5-4 3V/1mA
Mechanical durability Number of operating cycles 1 mil\iiéjrj:
Max. switching frequency 1200 cyclesth
Electrical durability Number of operating cycles 0.7 millions

Max. switching frequency AC-14, AC15 | 1200 cycles/h

DC-12 | 900 cycles/h

Contact utilization characteristics according to UL / CSA

Standards . UL 60947-1/60947-4-1A and CSA 60947-1 / 60947-4-1A
Max. operational voltage
Pilot duty )

AC thermal rated current 0.1A

Connecting characteristics

Connection capacity (min. ... max.)

| Rigid solid 1x [1...4 mm2
e ox |1, 4mme T
o Flexible with ferrule T 1x (076, 26 mme T
= 2x |0.76..25mme T
B G — L< |77 mm . »
........... o I> 3.7 mm
Connection capacity acc. to UL/CSA 1or2x |AWG 18...14
Tightening torque T {Nm
Degree of protection T Terminals | P20 T

acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529 Microswitches | IP67

Screw terminals

All terminals M3.5

Screwdriver type

Flat @ 5.5 / Pozidriv 2

(1) or HRC fuses for very fast action (6.3 x 32 mm size).
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FAMCO

Electronic timers
Technical data

Contact utilization characteristics according to IEC

Types TEF4-ON : TEF4-OFF
Standards IEC 60947-5-1 and EN 60947-5-1

le / Rated operatlonal current AC 15
acc. to IEC 60947-5-1 24-127 V 50/60 Hz
220-240 V 50/60 Hz

le / Rated operatronal current DC-13
acc. to IEC 60947 5-1 24VDC

for1.0s

for0.1s

Minimum swrtchrng capacity
with fallure rate acc. to IEC 60947-5-4 24V DC

Function dragram """""" OF'EHQI‘etay """""
[150ms | | 1s 1
, _min. | H ,_min.
Uc (A1 - A2)
‘ ‘100 ms‘
min.
N.O. (67 - 68)
N.C. (55 - 56) o)
. ; .

Bistable relay inside.

Before use, once apply Uc then switch it off in order to initialize position of the contacts.

Control circuit voltage """""""""""""""""""""""""""""""""""
AC control voltage Rated control circuit voltage Uc

50/60 Hz Average consumption

DC control voltage Rated control circuit voltage Uc

Average consumption

Rated frequency limits

Supply voltage range

Overvoltage protection

Minimum ON period
........ Recovery time

Ambient air temperature Operation
Storage

Shock withstand 1/2 srnusdldal shock for 11 ms: no change in contact position
acc. to IEC 60068-2-27 and EN 60068-2-27 Same as contactor or contactor relay
(Mounting position 1)

Vibration withstand
acc. to IEC 60068 2-6

............. Max. swrtchlng frequency
Max. electrical swrtchrng frequency

DC-13 | 900 cycles/h

Motor protection and control | 2.89
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Electronic timers
Technical data

Contact utilization characteristics according to UL / CSA

Types TEF4-ON | TEF4-OFF
Standards UL 60947-1/60947-4-1A and CSA 60947-1 / 60947-4-1A
Rated insulation voltage Ui acc. to UL / CSA 300V
Max. operational voltage } 240V }
PHOLAUtY B300,R300 e
AC thermal rated current SA . e
AC maximum volt-ampere making 3600 VA
~maximum volt-ampere breaking 360 VA
....... thermal rated current 1A
DC maximum volt-ampere making-breaking 28 VA
Connecting characteristics
Connection capacity (min. ... max.)
e Rigid solid 1x11...2.5 mm?
| 1...2.5 mm?
= 0.75...2.5 mm2
= 0.75...2.5 mm?
0D 0.75...2.5 mm?
o= 0.75...1.5 mm2
8 mm
...... % . 37 mm
Connection capacity acc. to AWG 18...14
Stripping length 10 mm
Tightening torque 12Nm/11lbjin
Degree of protection
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529 IP20
Screw terminals T Delivered in open bosition, screws of unused terminals shouid bé‘tightened
...... A” terminals
Screwdrivertype . .
Terminal Marking 55NC 67 NO
|
]
|
L ;
"B6NC | 68NO
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Interlocks
Technical data

Mechanical interlock unit

Types . . . [ YM4, VM6 o VM19 ... VM750 | YM1650H .
Mechanical durability Number of operating cycles 5 millions operating cycles 1 500 000 operating cycles

Max. mechanical switching frequency | 1800 cycles/h' 300 cycles/h

Mechanical and electrical interlock set

Contact utilization characteristics according to IEC
Types
Standards
Rated insulaﬁ

Rated control circuit voltage Uc
AC 50/60 Hz control voltage | 24...500 V AC
DC control voltage

Mechanical durability Number of operating cycles 5 millions opeféting cycles
""""" Max. mechanical switching frequency | 1800 cycles/h

Electrical durability Max. electrical switching frequency 1200 cycles/h

Contact utilization characteristics according to UL / CSA

Types VEM4
Standards UL 60947-1 / 60947-4-1A and CSA 60947-1/ 60947-4-1A
Max. operational voltage 500V AC, 500 V DC

Types VEM4

'(")Bﬁ“rié'(‘:'t‘i'dﬁ‘éapacity (Mmin. . max) T
e Rigid solid 1x 1.2,
e 2x |
T Flexible with ferrule x|
= 2x |
EQ): Flexible with insulated ferrule 1x

2x
L<

1or2x

Degree of protection
acc. to |[EC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529

Screw terminals Delivered in open position, screws of unused terminals must be tightened
... Al terminals D
Screwdriver type Flat @ 5.5 / Pozidriv 2
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Mechanical latching units

Technical data
Type WB75-A

Utilization characteristics according to IEC
Rated insulation voltage Ui acc. to IEC 60947-
Max. electrical impulse time

On AC coil (with load factor 5 %) 20s

GG coil (Wit Toad factor &g L
e

For latching (energizing of the contactor coil) AC | 120 ms

Coil operating limits
AC control voltage 50/60 Hz
Rated control circuit voltage Uc

Coil consumption

DC control voltage
Rated control circuit voltage Uc
Coil consumption

Operating time
On contactor closing (latching)
Between coil energization and:

On contactor opening (unlatching)
Between WB coil energization and:

Mechanical durability

Max. switching frequency 3600 cycles/h with on-load factor of 8 %

Connecting characteristics
Connection capacity (min. ... max.)

O Rigid solid 1...4 mm2

| 14 mmz2

I | Flexible with ferrule T 1x|0.75...2.5 mm?

e 2x0.75...2.5 mm?

- Lugs L< |8 mm

@Ei@_ .............. R T
"i"i'g']‘htening torque T

Recommended 1Nm
...... Vi S ,‘ ,‘ R ,‘
Screw terminals Delivered in open position, screws of unused terminals must be tightened
...... Al torminals SN " " " "
Screwdriver type Flat @ 5.5 / Pozidriv 2

2.92 | Motor protection and control
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AF09
Terminal marking and

AF09 ... AF96 contactors - Ac/DC operated

AF96 3-pole contactors

positioning

Standard devices without addition of auxiliary contacts

,<|.A1 A2.|., ,<|.A1 Az.L

4.A1 Az.L

L1 82 58 13 L1 82 518 21 14 82 53
o000 o000 e 0 o

NO NC

NO
o000
271 472 6T3 14
G U
N OA1 A2L‘;|

4T2 613

3

AF09 ... AF16..-30-10

AF09 ...

AF16..-30-01  AF26 ...

4.A1 A2.|-,

AF96..-30-00

,<|.A1 AZQL

Al WLWJ SLZJ 5L:ﬂ N18| Al 1L1J 3L2 5L,3

NO|
A2 Zj 413 S'Ii) 1} A2 Zj 41} 6T3!

AF09 ... AF16..-30-10 AF09 ... AF16..-30-01

A1 11| 3L2| 5L3| 13| 21
NO| N

,<|.A1 AZQL

SO 20T

AFO09 ... AF16..-30-22

N OA1 A28 F

AF26 ... AF96..-30-22

[sdalaiaated|
AF26 ...

,<|.A1 A2.|-,
L1 82 513 11 32 53 [REETEET
o000 e 0 o e 0 o
13 21 31 43 13 21 31 43 13 21
o000 o000 [
NO NC NC NO NO NG NC NO NO NG
[N N ] [N N N ] [ B }
14 22 32 44 14 22 32 44 14 22
o 0 o o 0 o
2T1_4T2 6T3 2T1 412 6T3 2T1 _4T2 618

O U
N OAT A20

Other possible contact combinations with auxiliary contacts added by the user

ﬁ N N N§ w9l 8 N§ N N N N§ %3
A2 2Tl 4T2| 6T3 141 221 321 44 A2 211l 472] 6T3 141 22

Joar el Joam mol
L1 3L2 5L3 13 1L1 3L2 5L3 13
o000 o000

NO NO
) -
NC = +
[ ]
22 2

NO NO
o000 o000
271 _4T2 6T3 14 2T1_4T2 673 14
N OA1 A2|)I: N OA1 A2|)I:
Combination 11|= AF09 ... AF16..-30-10 + CA4-01

11 32 58 13 11 3l2 53 13
[ ] [ N o000
NO
A1l 21 33
[ ] [
NC NO =
[ N N ]
22 34 A2
NO NO
o000 o000
2T1 4T2 6T3 14 271 4T2 6T3 14

Combination 21|= AF09 ... AF16..-30-10 + CAT4-11M

,-I.A1 A2.l.,

NO [1L1 32 513 13
o0 00

,-I.A1 A2.L

i1 82 513 13
o000

13X NO NO
21X
[ ]
NC
= +
NC
(]
22X
14X NO NO
0|00 00 o000
NO |2T1 4T2 6T3 14 2T1 4T2 673 14
I: _'—U
N OA1 A20 SMOAT A20

Combination 21 = | CAL4-11 + AF09 ... AF16..-30-10

Note: Only AF..Z contactor with DC control voltage 12.

positive pole and A2- for the negative pole

E)www.famcocorp.com
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Jon el | Joa nel

L1 3L2  5L3 L1 3L2 5L3

e 0 o e 0 o

13721 —

. . 1 2-

NO | NG = +
ee

14|22 e

o 0 o o O o

2T1 4T2 _ 6T3 2T 472 6T3
S OA1 A2|_‘-_' S oA A2|T‘:
Combination 11|= AF26 ... AF96..-30-00 + CA4-10 + CA4-01

Aoa el Joa el
L1 3L2 5L3 13 1L1 3L2 5L3 13
o0 00 o0 00
NO NO
21 31 43 53
o000
NC NC NO NO = +
o000
22 32 44 54
NO NO
[N N ] o000
2T1_4T2 6T3 14 2T1 _4T2 6T3 14

N OA1 A2|)|:

N OA1 A2|)|:

Combination 32|= AF09 ... AF16..-30-10 + CA4-22M

Tel:oPl-FF Ao ooo F 9

|© Fax:oF| - FEQQESEP
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Al wL1J SLZJ sLsJ

SRR

AF26 ... AF96..-30-00

4(3)' Al 1L1J SLZJ 5L3J 13| 21

NO | 1L1 3L2  5L3
e
21X AF09 ... AF96..-30-22 AF26 ... AF38..-30-11
[
NC
ng Al 1L1J aLzJ 5L3J 1’\% le])c(
14X
. . . . EI':F\__\__\____ﬁ___
NO | 211 412 613

oA _AZ_‘:_TF re omil atel el iRl 25%

AF38..-30-11  AF40 ... AF96..-30-11 AF40 ... AF96..-30-11

A1 1L1| 3L2| 5L3 13| 21
NO| NC|

‘\) )) N N§ b
A2 271l 472| 6T3 141 22

Combination 11

A1 1L1| 3L2| 5L3 13 21 33|
NO| NC|

\ \ \i NAOTNC N‘\()
A2 2T1l 472] 6T3 141 22 341

Combination 21

1L1 3L2 5L3 13 31| 43| 53]
NC

N ‘\ N N? "3 N: N\O\
A2 271l 4T2| 6T3! 14] 32 44l 54]

Combination 32

13| 13X| 21X
NO|

A1 1L1| 3L2| 5L3|
J J J NO| ‘NC|

‘\ N 3) § Nxo) 5
A2 211l 412l 6T3 141 14XI 22X

Combination 21

..20 V DC need to respect the connection polarities indicated close to the coil terminals: A1+ for the
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AF116 ... AF370 3-pole contactors
Terminal marking and positioning

AF116 ... AF370 contactors - Ac/Dc operated
Standard devices without addition of auxiliary contacts

l s ® ®

® ® ®
& A1 A2 X
Al quaLZJ 5L3J
® ©® ® E:}'S)"X}"\
2r1 qp 412 qp 6138 A2 ot a2 | 6T
= 1w
AF116 ... AF370-30-00 AF116 ... AF370-30-00

Standard devices with factory mounted auxiliary contacts

PR ||| B | S —an o
it db a2 db 53 i1 db a2 db 58
NO 13X 6 @« ~® NO 13X 6 @ 2® 6 43XNO
NG 21X | NG 21X | X)) ®)| 31xNC
NG 22X |®) NG 22X |®) )| 32xNC
NO 14X | ) NO 14X | ®)| 44xNO
— — 1 Al HJJSLZJ SLSJ 1N3(>J<| Z,Jé Al 1L1J SLQJ SLSJ 13X Z’Jél;"“él;'\%l
® © © ® ® © E:}——————————— ["]\\\ \ \
2Tt qp 412 qp 613 2T1 qp 412 qp 613
— NO| NC ] 1 NO] NC( NC( NO]
L L A A a2 eottlar2lers 1ax1 22x A2 eril 412l T3l 14xl 221 32xl 44Xl
AF116 ... AF370-30-11 AF116 ... AF370-30-22 AF116 ... AF370-30-11 AF116 ... AF370-30-22
2.94 | Motor protection and control
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AF400 ... AF2650 3-pole contactors
Terminal marking and positioning

AF400 ... AF1250 contactors - Ac/DC operated
Standard devices with factory mounted auxiliary contacts

1Lt 32 5.3 1L 312 5.3
N FO% Iﬂl FOq ]ﬂl EO% I [L o ﬂ O ﬂ o Control with logic signal
A® @ A2 At @ a2
o oav Supply voltage
X5 X5
toge | 175 toge | 170 + ml e
signal § E signal 2 E Contactor
ON
T
OFF_N
2
COMMON
NO 13X NO 13X X 43X NO
NG 21X NG 21X & | sixNC AF400 ... AF1250-30-11, AF400 ... AF1250-30-22
NG 22X NC 22X X 32X NC
NO 14X NO 14X ®)| | 44xNO
mdst 5L3 waxl 21| At MJ 3L2J 5L3J ﬁél 21x] a1 4o
ey R 5ty S e S A
Pl 4T2 613 ot 42 613 ot larelers 1l 25 a2 o7l atol eral b oI I Y
AF400 ... AF1250-30-11 AF400 ... AF1250-30-22 AF400 ... AF1250-30-11 AF400 ... AF1250-30-22

AF1350 ... AF2650 contactors - Ac/DC operated

Standard devices with factory mounted auxiliary contacts Wiring diagrams
when used with transistor output

1L1 3L2 5.3 w Supph volage
+ Al a2
| O O | | | | O o X5 Contactor
o1 D2 111 D20 i | e on o
Al &5 A2 -
o o ° @) ° O ° o fe] Al 1L1 3L2 5L3 13X| 21X 2 OFF_N g
i E:]»x\ﬁ## 5] commoN %
A2 211 L4121 673 14X zzx AF1350, AF1650
NO 13X AF1350 ... AF2650-30-11
NC 21X
NO 22X when used with transistor output
NO 14X | o ) ) o
ol |o ° ° ol |O
o 2av Supply voltage
4 o] RITCTIE + wl s
[oo|®™[oo|™ o MR sl g 2 9 I
AN WA \ \ g T{oN
2T1 4T2 6T3 1 1 1 ] ( ( ] 8 OFF OFF_N ]
No| nef we| No| = 2 &
A2 2711 472l 6T3l 14x1 22x1 32X| 44X| w )
5| commion g
AF1350 ... AF2650-30-11 AF1350 ... AF2650-30-22 w
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FAMCO

AFQ09 ... AF38 4-pole contactors
Terminal marking and positioning

AFO09 ... AF38 contactors - Ac/Dc operated
Standard devices without addition of auxiliary contacts

4.A1 Az.L 4.A1 A2.L

1L1 8L2 5L3 7L4 1 R3 R5 7
000 o000

Al 1L1J SLZJ SLGJ 7L4J Al 1J R3] RS5 7J
o000 XK K] I::}N—-N—-N—-\ I::} ----- \
2T1_4T2 6T3 8T4 2’ R4 HE’ Eb
SO 20 HOAT A0 a2 2l at2l 673l 874 a2 2 ral rel 8
AFO09 ... AF38..-40-00 AFO09 ... AF38..-22-00 AFO09 ... AF38..-40-00 AFO09 ... AF38..-22-00

Other possible contact combinations with auxiliary contacts added by the user

A1 1L1 3L2 5L3 7L4

Joa el |Joa re] AJoa o] Jonm ol

1L1 3L2 5L3 7L4 L1 3L2 5L3 7L4 1L1 3L2 5L3 7L4 L1 3L2 5L3 7L4 PR W

o000 o000 o000 o000

g 1 g 2.1 - a a A2 211l 472! 6T3| 8T4l 1

NO = + Combination 10

[ ]

bt ; A1 1L1 3L2 5|_3 7|_4 3l 2
NO|

j) ‘\ N3
A2 271l 4T2| 6T3l 8T4l 14| 22

= AF09 ... AF38..-40-00 + CA4-10 Combination 11|= AF09 ... AF38..-40-00 + CA4-10 + CA4-01 Combination 11
Aon ol Jea wel 1L1 3|_2 5L3 7L4 13| 21
1L1 8L2 5L3 7L4 1L1 3L2 5L3 7L4 NO| NC|
11 32 53 714 L1 82 513 7L4 o000 o0 00 VA WA W W,
o000 o000
13 21 31 43 NO| NC
FPE FIPE :)N.CN.CN.O_ . oo A22T14T2$T38T4 12l 23
= - Combination 11
NO NC = + NO NC TR
99 ee o |14 22 32 44
14 22 A2 14 22 A2 Al 1L1J 3L2J sLsJ 7L4J 1a| 21| 31| 43
o000 o0 00 NO| NC| NC| = NO
o o0 o000 271 4T2 6T3 8T4 2T1 4T2 6T3 8T4
2T1_4T2 6T3 8T4 2T1 4T2 6T3 8T4 WF m}: ﬁ—\——\——\————ﬁ—-- —f
o o a2 211l 412l 63| 8T4 Mol R
Combination 11|= AF09 ... AF38..-40-00 + CAT4-11E Combination 22|= AF09 ... AF38..-40-00 + CA4-22E Combination 22
,-I.A1 A2.L 4.;\1 AZ.L
NO [1L1 3L2 5L3 7L4 1L1 3L2 5L3 7L4
00 o000
13X
21X
[ ]
NC
= +
'y ®
f& At 1L1J SLZJ ELSJ 7L4J 1’\% Zr}é
o000 [} o000 E::F_____________
NO |2T1 4T2 6T3 8T4 2T1_4T2 6T3 8T4
N OA1 A20 F N OA1 A20 F NO| NC!
———————————— A2 211l 412l 673l 8T4| 14X| 22X
Combination 11 = | CAL4-11 + AF09 ... AF38..-40-00 Combination 11

Note: Only AF..Z contactor with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil terminals: A1+ for the positive pole and A2- for the negative pole

2.96 | Motor protection and control

E)www.famcocorp.com

) Tel:oFl-E Aoooo Fq (2sS Uaguato 6512) (g )Sui oS, o Pl yioglsS « ylygd

:J E-mail: info@famcocorp.com =
© Fax:eri - FFAqESEY 1P Sl sl s o8yl 5959)

) @famco_group




FAMCO

NF control relays
Terminal marking and positioning

Standard devices without addition of auxiliary contacts

oa ok Aoa ol on A0 o ok LRI I TR I 4 A8l R RS
3 21 31 4 13 21 33 43 3 23 33 4 3 23 33 4 N__ [ 1
o 0 ® 0 06 5 0 06 N7/
NO NC NC NO NO NC NO NO NO NO NO NO O NO NO NO nol nel nel no no) ne[ no)l no
“ 61 71 % A2 1al 23l 33l aa A2 14l 221 34l 4
NF..22E NF..31E
NC NC NG NC
5 6.2 g g 13 33 43 A1 13| 23| 33| 43 51 61 7 81
oo o] i | %] 9 8
NO NC NC NO NO NC NO NO NO NO NO NO NO NO NO NO NO N0| NO| NO NO| NO| NO| NO| NG| NC| NC| NC
0 00 o0 00 L VO W VPR VR VAR VP AN A
14 22 32 44 1422 34 4<L 14 24 34 44 14 24 34 44
YYD, G 5a1 Y 2 ~D ) U NO| NO| No| NO No| No| No[ No NG| NG| NC| NC
HOM w0 HOAt RO oM w0 HOM w0 A2 1al 2l sal a4 a2 Nal "l sl g 53| ‘esl 73 's3
NF..22E NF..31E NF..40E NF..44E NF..40E NF..44E
13| 23| 33| 43 53| 61 71 81
,-|OA1 Az.l-\ AOA1 220 A @A 20 A OA1 20 A8 8| NS N0| N0| NC| NC| NC Al »}3| N28| Nagl rﬁ%l no| Ne| Ne| N8
3 23 33 43 3 23 33 4 3 23 3 4 3 23 33 4« NN N e A AN
X0 N0 N0 10 0 N0 Ko N6 0 N0 Ko 1o 0 Mo 6 o
NO| NO| NO| NO| NO| NC| NC| NC
53 61 71 81 53 61 71 83 53 61 73 83 3 63 73 83 a2 Nl %l el sal o3l ‘73| s a2 Mol 3l 3l o I B
[} (] e 0 o0 00 o0 00
NO NC NC NC NO NC NC NO NO NC NO NO NO NO NO NO NF..53E NF..62E
; g 7.2 3.2 e e e ® A1 13| 23| 33| 43 53| 61| 73| 83 23 43 53 63 73 33
54 62 72 84 54 62 74 84 54 64 74 84 | | |
NSNS = N N N N N N N N
NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO °| °| °| °| N °| °| NO No NO NO NO
o0 00 o000 o000 o000 JEUEED RS N VUSRI Y R W
14 24 34 A‘L 14 24 34 44 14 24 34 44 14 24 34 44
0y Y C -~y Y o) oy U C )% No| Nof No| No No| Ne| no| No NO No| No| No NO| No| No| No
HOm w0] H0m w0] HOn w0} HOn 0] I D B
NF..53E NF..62E NF..71E NF..80E NF..71E NF..80E
Other possible contact combinations with auxiliary contacts added by the user
O 20 AOA 2@ ,.I.A1 A2.L ,-I.A1 Az.L Al ;\}8 Ge| ol NS No
21 33 & 3 21 33 4 13 23 33 43 13 23 33 43 LN\
o o o6 (] o
NO NC NO NO NO NC NO NO NO NO NO NO NO NO NO NO no| ns[ no| No NO
5. 5- 51|61 5- 6- A2 34 44 54
[ oe
NO _ . nelne _ . Combination 41 E
L] [ JK ]
54 52 | 62 5- 6- Al 13 23 33| 43 51 61
NO NC NO NO NO NO NO NO NO NO NO NO NSl K3l K8l WS NCLNC]
o000 o000 VN VRV VR A
14 22 34 44 14 24 34 44 14 24 34 44
Hom 0P [HOm OP Tl gl g
Combination 41 =|NF..31E + CA4-10 Combination 42 =|NF..40E + CA4-01+CA4-01 Combination 42 E
Al 13| 23 43 13X| 21X
oAt 20 K OA1 A20 Oa1 A0 K AOAT 20 o] No| No| No| NC
13X |13 23 33 4 13X 3 23 33 4 3 23 33 4 3 23 33 4 TR N VORR VAV WP,
0|00 0@ @ 2 006 > © 0 @ 2 006
NO [NO NO NO NO NO NO NO NO NO O NO NO NO NO NO NO NO NO No| No No[ NG
21X 21X 53 61 71 83 53 61 71 83 14 341 44 14x] 22X
] ] o0 00 o0 00 L
NC NG Combination 51 E
N N NO NC NC NO| - N NO NC NC NO
NC NC
. . . . . .4 g .2 8. 13| 23 33 43 53| 61 71 83
22X 2, 54 62 72 84 5 7 4
NO [NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO °| 8] W8] 8 B 8| e[ 8
o o000 o000 o000 0 W VO O VPO AP A
14X |14 24 34 44 14 24 34 44 14 24 34 44 14 24 34 44
= D - ~ U Iz ~ D 1) ~U NO| NO| NO| NO NO| NG| NC| N
TOAT w0 10AT R0 OAt RO R e B B sl el
Combination 51 = CAL4-11 + NF..40E Combination 62 =|NF..40E + CA4-22N Combination 62 E

Note: Only NFZ control relays with DC control voltage 12...20 V DC need to respect the connection polarities indicated close to the coil terminals: A1+ for the positive pole and A2- for the negative pole
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Add-on auxiliary contacts
Terminal marking and positioning

1-pole auxiliary contacts

-1 -3 -5, -7

e/ Ngﬁ Ne ] Ngﬁ

2 -4 -6l -8l
CA4-01 CA4-10 CC4-01 CC4-10

2-pole auxiliary contacts

13x/><vv| 21X/ Xg| 31X/ Xee| 43x/xv1| 21 33| 13| 21 —sl -1

Noﬁ 777777 NC NG 77777§93} NC_ 771\1707\ NO*ﬁfffoC** Noﬁfff&q*
14X/ Xev| 22X/ Xkl 32X/ X1 44X/ XEL 22 34, 14 22 -4 -2
CAL4-11 CAL4-11 CAT4-11M CAT4-11E CAT4-11U

(Left-side mounted) (Right-side mounted)

13X/ XVVl 21X/ X2e 31X/ Xee 43X/XV[| 53X/ XVBl 61X/ X2l 71X/ Xe9 83X/ XV9|
Now,""ﬂg Ne T o\ wno\______ne oy N Q\
14X/ Xe¥ 22X/ X1e 32X/ Xke 44X/ XeL 54X / X 72X/ X19 84X/ XeS

CAL18-11, CAL19-11
(Left-side mounted)

CAL18-11, CAL19-11
(Right-side mounted)

4-pole auxiliary contacts

CAL18-11B, CAL19-11B
(Left-side mounted)

13| 23| 33| 43| 21 31 41 53| 3| 3| 3| 53 61 al 81
Ng\),ygj),mﬁ,uq\ Nef Nef N ,N,o,ﬁ Ng\),mj),mﬁ,ug\ Ngﬁ,,ug _NeJ_ No
14 24 34 44 22 32 42 54 4 4 4 4 54 62 72 82

CA4-40E CA4-13M CA4-40U CA4-13N
13 21 33 43 | 21 33| 43 53| 3 1 Sl 3 | 53 63 73 83
Ngﬁ,,ug ,Np,\,yp,\ Ne ,ij),mﬁ,ug\) Noy,ug ,Np,\,mﬁ NQ\,NQN,,MQW,NQ\
14l 22 34l a4 221 3al aal 54 4 2 4 4 s4l 64l 74l 84
CA4-31E CA4-31M CA4-31U CA4-40N
13| 21 31 43 21 31 43| 53| 3 1 1 3 53 61 73| 83|
Ngﬁ,,ug _Ne ,N,o,\ [T Y ,uqﬁ,ug\) Ngﬁ,,ug _Ne ,N,o,\ NQX),,,N,C ,Mqﬁ,ug\)
14 22 32 44 22 32 44 54 4 2 2 4 54 62 74 84
CA4-22E CA4-22M CA4-22U CA4-31N
11 21 31 41 21 31 41 51

NG/ _NCJ_NCJ_

12 22 32

CA4-04E

Ne

42

NCJ_NCJ_ NG/ NC,

22 32 42 52

CA4-04M

53| 61 kal 83

Ngﬁ,,ug _NG ,N,o,\
54 62 72 84

CA4-22N

51 61 7 81

NC/_NGJ NG/ NC

52 62 72 82

CAL18-11B, CAL19-11B
(Right-side mounted)

CA4-04N

2.98 | Motor protection and control
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Overload relays
Table of contents
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TF42 thermal overload relays
0.10 ... 38.0 A
For direct coupling to AF09 ... AF38 3-pole contactors

Description

The TF42 thermal overload relays are economic electromechanical protection devices for the main circuit.
They offer reliable protection for motors in the event of overload or phase failure. The devices have trip class
10.

The thermal overload relays are three pole relays with bimetal tripping elements. The motor current flows
through the bimetal tripping elements and heats them directly and indirectly. In case of an overload (over cur-
rent), the bimetal elements bent as a result of the heating. This leads to a release of the relay and a change of
the contacts switching position (95-96 / 97-98).

— Manual or automatic reset selectable

— Phase loss sensitive acc. to IEC/EN 60947-4-1

TEST and STOP function — Trip indication on the front
Temperature compensation

— Suitable for three- and single-phase applications

Ordering details

Setting range For Trip class Catalog Global reference Weight
contactors number code (1 pce)
A kg
010..013 AF09... AF38 10 TF420.13 15AZ721201R1005 : 0.130
013..0.17 AF09... AF38 10 TF42-0.17 1SAZ721201R1008  : 0.130
0.17...0.23 AF09... AF38 10 TF42-0.23 ~ 15AZ721201R1009 0.130
DB42 0.23...0.31 AF09... AF38 10 TF42-031 15AZ721201R1013 0,130
0.31...0.41 AF09... AF38 10 TF42041 15AZ721201R1014 0130
0.41..055 AF09... AF38 10 TF42-0.55 1SAZ721201R1017  : 0.130
0.55... 0.74 AF09... AF38 10 TF42-0.74 T1SAZ721201R1021 10,130
0.74...1.00 AF09... AF38 10 TF42-1.0 1SAZ721201R1023  : 0.130
1.00 ... 1.30 AF09... AF38 10 TF42-1.3 ~ 15AZ721201R1025 0.130
1.30...1.70 AF09... AF38 10 TF42-1.7 1SAZ721201R1028  : 0.130
1.70... 2.30 AF09... AF38 10 TF42-2.3 15AZ721201R1031 £ 0.130
230..3.10 AF09... AF38 10 TF42-3.1 1SAZ721201R1033 | 0.130
310..4.20 AF09... AF38 10 TF42-42 15AZ721201R1035 ¢ 0.130
KPR-101L 420..5.70 AF09... AF38 10 TF42-5.7 1SAZ721201R1038  : 0.130
5.70.... 7.60 AF09... AF38 10 TF42-7.6 ~ 15AZ721201R1040  0.130
7.60 ... 10.0 AF09... AF38 10 TF42-10 15AZ721201R1043 © 0.130
10.0...13.0 AF09... AF38 10 TF42-13 15AZ721201R1045 : 0.130
13.0...16.0 AF09... AF38 10 TF42-16 15AZ721201R1047 © 0.130
16.0... 20.0 AF09... AF38 10 TF4220 15AZ721201R1049 0,145
20.0...24.0 AF09... AF38 10 TF4224 1SAZ721201R1051 © 0.145
24.0...29.0 AF09... AF38 10 TF42-29 1SAZ721201R1052  : 0.145
29.0...35.0 AF09... AF38 10 TF42-35 _ 15AZ721201R1053  © 0.145
35.0 ... 38.0/40.0 AF09... AF38 10 TF42-38 1SAZ721201R1055  : 0.145
Ordering details accessories
For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)
A kg
TF42 Single mounting kit DB42 1SAZ701902R0001 0.087
TF42 Reset push button (1) KPR-101L 1SFAG16162R1014  © 0.027
Main dimensions mm, inches (1) Note: for more information see catalog 1SXU000023C0202 Rev. A.
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TF65 thermal overload relays

22.0...67.0A

FAMCO
ROt LD

For direct coupling to AF40... AF65 3-pole contactors

10.

Description

Manual or automatic reset selectable
Phase loss sensitive acc. to IEC/EN 60947-4-1
TEST and STOP function — Trip indication on the front

The TF65 thermal overload relays are economic electromechanical protection devices for the main circuit.
They offer reliable protection for motors in the event of overload or phase failure. The devices have trip class

The thermal overload relays are three pole relays with bimetal tripping elements. The motor current flows
through the bimetal tripping elements and heats them directly and indirectly. In case of an overload (over
current), the bimetal elements bent as a result of the heating. This leads to a release of the relay and a
change of the contacts switching position (95-96 / 97-98).

TF65
Temperature compensation
Suitable for three- and single-phase applications
Ordering details
Setting range For contactors Trip class Catalog Global reference Weight
number code (1 pce)
A kg
22.0..28.0 AF40 ... AF65 10 TF65-28 1SAZ811201R1001 0.456
25.0...33.0 : AF40 ... AFB5 10 : TF65-33 i 1SAZ811201R1002  : 0.456
30.0...40.0 | AF40 ... AFB5 10 { TF65-40 : 1SAZ811201R1003  : 0.456
36.0...47.0 | AF40 ... AFB5 10 : TF65-47 : 1SAZ811201R1004  § 0.456
44.0...53.0 | AF40 ... AFB5 10 : TF65-53 : 1SAZ811201R1005  : 0.456
50.0 ... 60.0 | AF40 ... AFB5 10 i TF65-60 : 15AZ811201R1006  : 0.466
57.0...67.0 ¢ AF40 ... AF65 10 : TF65-67 {1SAZ811201R1007  : 0.466
Ordering details accessories
For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)
KPR-101L A kg
TF65 Reset push button (1) KPR-101L 1SFA616162R1014 0.027

(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.

Main dimensions mm, inches
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FAMCO
ROt LD

TF96 thermal overload relays
40.0 ... 96.0 A
For direct coupling to AF80, AF96 3-pole contactors

Description

The TF96 thermal overload relays are economic electromechanical protection devices for the main circuit.
They offer reliable protection for motors in the event of overload or phase failure. The devices have trip
class 10.

The thermal overload relays are three pole relays with bimetal tripping elements. The motor current flows
through the bimetal tripping elements and heats them directly and indirectly. In case of an overload (over
current), the bimetal elements bent as a result of the heating. This leads to a release of the relay and a
change of the contacts switching position (95-96 / 97-98).

Manual or automatic reset selectable

Phase loss sensitive acc. to IEC/EN 60947-4-1

TF96 TEST and STOP function - Trip indication on the front
Temperature compensation

Suitable for three- and single-phase applications

Ordering details

Setting range For contactors Trip class Catalog Global reference Weight
number code (1 pce)
A kg
40.0 ... 51.0 AF80, AF96 10 TF96-51 15AZ911201R1001 0.620
48.0 ...60.0 AF80, AF96 10 TF96-60 1S8AZ911201R1002 0.620
57.0 ... 68.0 AF80, AF96 10 TF96-68 1SAZ911201R1003 0.620
65.0...78.0 AF80, AF96 10 TF96-78 15AZ911201R1004 0.620
75.0 ... 87.0 AF80, AF96 10 TF96-87 1SAZ911201R1005 0.620
84.0...96.0 i AF80, AF96 i10 : TF96-96 : 1SAZ911201R1006  : 0.630

Ordering details accessories

For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)

A kg

TF96 Reset push button (1) KPR-101L 1SFA616162R1014 0.027

KPR-101L
(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.

Main dimensions mm, inches
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TF140DU thermal overload relays
66 ... 142 A
For direct coupling to AF116 ... AF146 3-pole contactors

Description

The TF140DU thermal overload relays are economic electromechanical protection devices for the main circuit.
They offer reliable protection for motors in the event of overload or phase failure. The devices have trip class
10A.

The thermal overload relays are three pole relays with bimetal tripping elements. The motor current flows
through the bimetal tripping elements and heats them directly and indirectly. In case of an overload (over cur-
rent), the bimetal elements bent as a result of the heating. This leads to a release of the relay and a change of
the contacts switching position (95-96 / 97-98).

— Manual or automatic reset selectable

— Phase loss sensitive acc. to IEC/EN 60947-4-1

— TEST and STOP function — Trip indication on the front
— Temperature compensation

— Suitable for three- and single-phase applications

TF140DU

Ordering details

Setting range For Trip class Catalog Global reference Weight
contactors number code (1 pce)
A kg
KPR-101L 66... 90 AFT16 ... AF146 10A TF140DU-90 1SAZ431201R1001 | 0.820
80...110 AF116 ... AF146 104 TF140DU-110 15AZ431201R1002 0.820
100 ... 135 AF116 ... AF146 10A TF140DU-135 1SAZ431201R1003  : 0.820
110... 142 AF116 ... AF146 10A TF140DU-142 1SAZ431201R1004 i 0.820

Ordering details accessories

For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)

A kg

TF140DU Reset push button (1) KPR-101L 1SFA616162R1014 0.027

(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.

Main dimensions mm, inches
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TA200DU thermal overload relays
66 ... 200 A
For direct coupling to AF190, AF205 3-pole contactors

Description

The TA200DU thermal overload relays are economic electromechanical protection devices for the main circuit.
They offer reliable protection for motors in the event of overload or phase failure. The devices have trip class
10A.

The thermal overload relays are three pole relays with bimetal tripping elements. The motor current flows
through the bimetal tripping elements and heats them directly and indirectly. In case of an overload (over cur-
rent), the bimetal elements bent as a result of the heating. This leads to a release of the relay and a change of
the contacts switching position (95-96 / 97-98).

— Manual or automatic reset selectable

Phase loss sensitive acc. to IEC/EN 60947-4-1

TEST and STOP function — Trip indication on the front
— Temperature compensation

Suitable for three- and single-phase applications

TA200DU-200

Ordering details

Setting range For contactors Trip class Catalog Global reference Weight
number code (1 pce)
A kg
66 ... 90 i AF190, AF205 10A TA200DU90 1SAZ421201R1001 0.755
80 ... 110 i AF190, AF205 10A TA200DU110 1SAZ421201R1002 0.760
KPR-101L 100.... 135 1 AF190, AF205 10A TA200DU135 1SAZ421201R1003  : 0.760
110 ... 150 i AF190, AF205 10A TA200DU150 1SAZ421201R1004 0.760
130 ... 175 i AF190, AF205 10A TA200DU175 15AZ421201R1005 0.770
150 ... 200 AF190, AF205 10A TA200DU200 1SAZ421201R1006 0.785

Ordering details accessories

For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)
A kg
TA200DU (1) Terminal shroud . LT200A185 _1SAZ401901R1001 £ 0.090
TA200DU Single mounting kit . DB200 15AZ401110R0001  : 0.225
TA200DU Mechanical lug kit, 1 conductor/phase EHTK210 e 0.118
TA200DU Reset push button (3) KPR-101L 1SFA616162R1014 1 0.027

(1) Load side only.
(2) North American applications only.
(3) Note: for more information see catalog 1SXU000023C0202 Rev. A.

Main dimensions mm, inches
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EF19, EF45 electronic overload relays
0.10to 45.0 A
For direct coupling to AF09 ... AF38 3-pole contactors

Description

The EF19 and EF45 are self-supplied electronic overload relays, which means no extra external supply is
needed. It offers reliable protection for motors in the event of overload or phase failure. Easy to use like a
thermal overload relay and compatible with standard motor applications, the electronic overload relay is
convincing, above all, due to its wide setting range, high accuracy, high operational temperature range and
the possibility to select a trip class (10E, 20E, 30E). Further features are the temperature compensation, trip
contact (N.C.), signal contact (N.O.), automatic or manual reset selectable, trip-free mechanism, STOP and
TEST function and a trip indication. The overload relays are connected directly to the contactors.

EF19-18.9

Ordering details

Setting range For Trip class Catalog Global reference Weight
contactors number code (1 pce)
A kg
EF19 electronic overload relays
0.10...0.32 : AF09 ... AF38 : 10E, 20E, 30E : EF19-0.32 :18AX121001R1101 : 0.158
0.30 ... 1.00 AF09 ... AF38 10E, 20E, 30E EF19-1.0 1SAX121001R1102 :0.158
0.80 ... 2.70 AF09 ... AF38 10E, 20E, 30E EF19-2.7 1SAX121001R1103 0.158
EF45-30 1.90 ... 6.30 AFQ09 ... AF38 10E, 20E, 30E EF19-6.3 1SAX121001R1104 £ 0.158
5.70...18.9 i AF09 ... AF38 : 10E, 20E, 30E i EF19-18.9 : 1SAX121001R1105 : 0.158
EF45 electronic overload relays
9.00...30.0 i AF09 ... AF38 : 10E, 20E, 30E : EF45-30 : 18AX221001R1101 £ 0.362
15.0 ... 45.0 {AF09 ... AF38 ¢ 10E, 20E, 30E ¢ EF45-45 £ 18AX221001R1102 :0.362
Ordering details accessories
For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)
A kg
DB19EF EF19 Single mounting kit DB19EF 1SAX101910R1001 0.042
EF19, EF45 Reset push button (1) KPR-101L 1SFAG16162R1014 0.019
(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.
KPR-101L
Main dimensions mm, inches
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EFG5, EF96, EF146 electronic overload relays
25t0 160 A
For direct coupling to AF40 ... AF146 3-pole contactors

Description

The EF65, EF96 and EF146 are self-supplied electronic overload relays, which means no extra external sup-
ply is needed. It offers reliable protection for motors in the event of overload or phase failure. Easy to use
like a thermal overload relay and compatible with standard motor applications, the electronic overload relay
is convincing, above all, due to its wide setting range, high accuracy, high operational temperature range
and the possibility to select a trip class (10E, 20E, 30E). Further features are the temperature compensation,
trip contact (N.C.), signal contact (N.O.), automatic or manual reset selectable, trip-free mechanism, STOP
and TEST function and a trip indication. The overload relays are connected directly to the contactors.

Ordering details

Setting range For Trip class Catalog Global reference Weight
contactors number code (1 pce)
A kg
25..70 AF40 ... AF65 10E, 20E, 30E EF65-70 1SAX331001R1101 0.790
36...100 AF80, AF96 10E, 20E, 30E EF96-100 15AX341001R1101 0.780
54 ...150 :AF116 ... AF146 : 10E, 20E, 30E : EF146-150 : 1SAX351001R1101  : 0.890

Ordering details accessories

For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)

A kg

EF65, EF96, EF146 : Reset push button (1) i KPR-101L : 1SFA616162R1014  :0.027

(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.

Main dimensions mm, inches
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EF205, EF370 electronic overload relays
63 to 380 A
For direct coupling to AF190 ... AF370 3-pole contactors

Description

The EF205 and EF370 are self-supplied electronic overload relays, which means no extra external supply

is needed. It offers reliable protection for motors in the event of overload or phase failure. Easy to use like

a thermal overload relay and compatible with standard motor applications, the electronic overload relay is
convincing, above all, due to its wide setting range, high accuracy, high operational temperature range and
the possibility to select a trip class (10E, 20E, 30E). Further features are the temperature compensation, trip
contact (N.C.), signal contact (N.O.), automatic or manual reset selectable, trip-free mechanism, STOP and
TEST function and a trip indication. The overload relays are connected directly to the contactors.

Ordering details

Setting range For Trip class Catalog Global reference
contactors number code
v b A
I 63...210 i AF190, AF205 i 10E, 20E, 30E i EF205-210 { 1SAX531001R1101
X 115 ... 380 {AF265 ... AF370 £ 10E, 20E, 30E ¢ EF370-380 £ 1SAX611001R1101

Ordering details accessories

For thermal overload relays Description Catalog Global reference Weight
number code (1 pce)
A kg
EF205, EF370 Reset push button (1) KPR-101L 1SFA616162R1014 : 0.027
EF205 i Lug kit, 1-wire, 4 AWG.... 300 MCM ATK185 L. o164
EF370-380 EF370 . Lug kit, 1-wire, 4 AWG... 400 MCM ATK300 e 0.166
EF370 . Lug kit, 2-wire, 4 AWG... 500 MCM ATK300/2 e 0.445
EF205 . LT200E Terminal shroud for EF205 LT200E 15AX501904R0001 : 0.145
EF370 LT320E Terminal shroud for EF370 LT320E 1SAX601904R0001 : 0.160

(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.
(2) North American applications only.

KPR-101L
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E500DU, EBOODU, E1250DU electronic overload relays
150 to 1250 A
For use with AF400 ... AF1650 3-pole contactors

Description

The E500DU up to E1250DU are self-supplied electronic overload relays, which means no extra external
supply is needed. It offers reliable protection for motors in the event of overload or phase failure. Easy to
use like a thermal overload relay and compatible with standard motor applications, the electronic overload
relay is convincing, above all, due to its wide setting range, high accuracy, high operational temperature
range and the possibility to select a trip class (10E, 20E, 30E). Further features are the temperature com-
pensation, trip contact (N.C.), signal contact (N.O.), automatic or manual reset selectable, trip-free mecha-
. E500DU-500 nism, STOP and TEST function and a trip indication. Busbar kits are available as accessory for contactor

mounting.

Ordering details

Setting range For Trip class Catalog Global reference Weight
contactors number code (1 pce)
A kg

E500DU electronic overload relay
E800DU-800 150 ... 500 ¢ AF400, AF460 - 10E, 20E, 30E : E500DU-500 | 1SAX711001R1101  1.170

E800DU electronic overload relay
250 ... 800 : AF580, AF750 : 10E, 20E, 30E : EB00DU-800 : 1SAX811001R1101  : 3.905

E1250DU electronic overload relay
375 ...1250 : AF1350, AF1650 : 10E, 20E, 30E : E1250DU-1250 : 1SFA739001R1000 :12.181

Ordering details accessories

For electronic Description Catalog Global reference Weight
overload relays number code (1 pce)

E1250DU-1250 kg
E500DU LT500E Terminal shroud for E500DU LT500E 1SAX701904R0001 : 0.360
E800DU LT320E Terminal shroud for E320DU 0.105
E500DU, EB0ODU : Reset push button (1) 0.027
E500DU Lug kit, 3-wire, 2/0 AWG... 500 MCM, w/hardware 0.880
E800DU Lug kit, 3-wire, 2/0 AWG... 500 MCM, w/hardware 1.897
E1250DU Lug kit, 4-wire, 4/0 AWG... 500 MCM 1.883
E500DU Panel mount adaptors, AF400, AF460 non-reversing 0.650
E500DU Panel mount adaptors, AF400, AF460 reversing 0.755
E800DU Panel mount adaptors, AF580, AF750 non-reversing 1.490

KPR-101L E800DU Panel mount adaptors, AF580, AF750 reversing DT800/AF750L 1SAX801902R1001 i 1.490
(1) Note: for more information see catalog 1SXU000023C0202 Rev. A.
(2) North American applications only.
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4
| = o| @ %
S| = K| & = . bl &
< )
-l &| §O t U 19) o - ol S |0 ollo ollo o o
- N ~N| o 9B o = ©
5 ! ! § & g o BB E
- —— ~ - -

| | | > T T T (TR

NS | | | Y

€0 o

< o| 2

L Ml e g e

58 2.28" 58 228" 83 3.27" 83 327"
247 9.72"
192 7.56"
= 53 2.09" 82 3.23"
" 76 2.99"
30.7 1.21 27.6 1.09"
53 021"

~—

—_HE
= Al ] & :
epe i 2N
@{':' | o Xl sl [ ]
DD DD . &
o

Q7(M6) @0.28"

1))

et

s

il
3l

—

60 2.36
80 3.15"
100 3.94

S
On@

=

¢

55 2.17

304 1.2
36.4 36.4"

179 0.7"
239 094"

E500DU E800DU

Motor protection and control | 3.11

'www.famcocorp.com

(D Telok1-E A oo Fq (225 Uageao 6312) (,Sui 615y Pl iogliS « )lygs
) E-mail: info@famcocorp.com =
= ) Fax:orl - FEaqESEY 1P SWy ¢l cads o88uUL (59529)

) @famco_group




TF42 thermal overload relays
Technical data

Main circuit - Utilization characteristics according to IEC/EN

Type i TF42

Standards IEC/EN 60947-4-1, IEC/EN 60947-5-1, IEC/EN 60947-1
Rated operational voltage U_ B0 N A
Rated frequency 50/60Hz

Trip class

Number of poles
3 Duty time
Operating frequency without early tripping

Rated impulse withstand voltage U,
Rated insulation voltage U, 690 VAC

Auxiliary circuit according to IEC/EN

TF42

. 1600V
Conventional free air thermal current |, NC.95-9% :6A

P4 A

DG, 50/60 H
1N.O. +1N.

|,/ Rated operational current AC-15
acc. to IEC/EN 60947-5-1 for utilization category
110-120 V

3.00 A
. 0.75A

220-230-240 V 3.00 A
0.7 A
440V 0TS A
0.75A
480-500 V [0.75 A

.................... . 10.75 A

|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category

24V 125 A
1.25 A
110-120-125V 0.55 A
0.55 A
250V 027 A
.................... . 027 A
Minimum switching capacity . 17V B mA
Short-circuit protective device . NC.,95-96 :6A FusetypegG
. N.O,,97-98 {4 A FusetypegG
Ise withstand voltage U, . B KV
Rated insulation voltage U, 690 V
Technical diagram - Intermittent periodic duty
(Op/h)
Tmo
120
>
& 100 \
g c.
£ 80 © +—
2 A
S 60 p \\7m
< s )
® 40 teA‘ﬁe
B A\
a= s
O\'\\>§_
0 20 40 60 80 100 (%)
duty ratio —
t,: Motor starting time
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(1] L4
Cniuopuild
TF42 thermal overload relays
Technical data
Main circuit - Utilization characteristics according to UL/CSA
Type L
Standards UL 609471/ 80947-4-1A and CSA 60947-1/ 60947-4-1A
Maximum operational voltage ~~~~ B00 VA
Trip rating oS L 2 I LI = s S
Full load amps (FLA) ... Seetable "Fullload amps and short-cirout protective device' |
Short-circuit rating RMS symmetrical i See table "Full load amps and short-circuit protective device"
Short-circuit protective device See table "Full load amps and short-circuit protective device"
Auxiliary circuit according to UL/CSA
Y et L
Contactrating N.C.,95-96 i B600, Q300
......... . o N0, 97-98 1 D300, Q300
Conventional thermal curent NG, 95-96 i 5 A
N.0.,97-98 (2.5 A

Full load amps and short-circuit protective device
Type : Full load amps (FLA) i Short-circuit protective device

480/600VAC 480/600VAC

Short circuit rating RMS Fuse type Short circuit rating RMS Fuse type

symmetrical symmetrical
TF42-0.13 0.13A 1A K5 100 kA i30A, Class J
TF42-0.17 0.17 A , 80 A, Class J
TF42-0.23 0.23 A 100 kA :30A, Class J
TF42-0.31 0.31 A ; i30A,Class J
TF42-0.41 0.41A 100 kA 30 A, Class J
TF42-0.55 0.55 A , 80 A, Class J
TF42-0.74 0.74 A 100 kA i80A, Class J
TF42-1,0 1.00 A , 30 A, Class J
TF42-1.3 1.30 A 100 kA 80 A, Class J
TF42-1.7 1.70 A : i30A, Class J
TF42-2.3 2.30 A 100 kA i30A, Class J
TF42-3.1 3.10A , 80 A, Class J
TF42-4.2 4.20 A 100 kA i30A, Class J
TF42-5.7 5.70 A 0 A, Class J
TF42-7.6 7.60 A 0 A, Class J
TF42-10 10.0 A 5 A, Class J
TF42-13 13.0A 5 A, Class J
TF42-16 16.0 A 5 A, Class J
TF42-20 20.0 A 0 A, Class J
TF42-24 24.0 A 0 A, Class J
TF42-29 29.0 A 00 A, Class J
TF42-35 3%oA ~i18kA ~ 1150AK6 ¢ 175 A, Class J
TF42-38 38.0 A 175 A, Class J
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TF42 thermal overload relays

Technical data

General technical data

Ambient air temperature

Operation Open - compensated

-25 ...

Open

-25 ...

-50 ...

39/8..150 Hz

Position 1-5

Degree of protection Housing L
Main circuit terminals IP10

Electrical connection

Main circuit

Type TF42 i TF42

Rigid

W

Flexible with insulated ferrule

Stranded acc. to UL/CSA

_Flexible acc. to UL/CSA

Connection screw

(TF42-0.13 ... TF42-16) (TF42-20 ... TF42-38)

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 1xor2x 075 .. 4 mm? 220 mmeor 2,5 . 10 mme 1
1xor2x :0.75 ... 4 mm? 5., 4mm2ord. .. 6mm2
AWG 18-10 WG 4B
AwWG1g10 o ‘AWG146
12 mm

15-25Nm /13 ... 22 Ib.in

M4 (Pozidriv 2)

' Only connect two different "conductor/wire" cross-sections, if they are within the indicated ranges

Auxiliary circuit

Connecting capacity

""" TF42
b mm Rgd 1x0r2x :0.75 ...
& I3 Flexible with ferrule 1xor2x :0.75 ...
£ D= Flexible with insulated ferrule 1x 1075 ...
""" 2x i0.75...
& == Flexible 1xo0r2x :0.75
Stranded acc. to UL/CSA 1xor2x : AWG 18-12
Flexible acc. to UL/CSA 1xor2x : AWG 18-12

9 mm

Connection screw

M3 (Pozidriv 2)
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TF65 thermal overload relays

Technical data

Main circuit — Utilization characteristics according to IEC/EN

Type TFE5
Standards IEC/EN 60947-1, IEC/EN 60947-4-1, IEC/EN 60947-5-1
Rated operational voltage U, N
Rated frequency S0 00 HZ
T ClaSS D
Number of poles
Duty time
Operating frequency without early tripping
Rated Impulse WithStaNd VOage U, B
Rated insulation voltage U,
Auxiliary circuit according to IEC/EN
RO
600 V
6A
4 A .
DC, 50/60 Hz -
INO. +1NC.
I,/ Rated operational current AC-15
acc. to IEC/EN 60947-5-1 for utilization category
110-120V N.C., 95-96 B0 A
N.O., 97-98 N
220-230-240 V N.C., 95-96 B0 A
N.O., 97-98 0,78 A
440V N.C., 95-96 0.75 A
N.O., 97-98 L0 A
480-500 V N.C., 95-96 0T A e
................ N.O., 97-98 0.75A
I, / Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category
24V N.C., 95-96 D A
N.O., 97-98 1D A
110-120-125 V N.C., 95-96 S
N.O., 97-98 0,80 A
250V N.C., 95-96 0,27 A
N.O., 97-98 L
M ‘switching capacity T O
Short-circuit protective device N.C., 95-96 6A 9GTypeFuses
.................... N.O., 97-98 4 A, 9G Type Fuses
Rated impulse withstand voltage U, N
Rated insulation voltage U, 690V

Technical diagram - Intermittent periodic duty

(Op/h)
140
T120
o \
(o}
§1oc —
g
&£ 80 %\-—
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5 60 /‘@
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@ 40 ,axé‘@
20 las 5s
R
O\'\ —4

0 20 40 60 80 100 (%)
duty ratio —

t,: Motor starting time
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TF65 thermal overload relays
Technical data
Main circuit — Utilization characteristics according to UL/CSA
T P e L
Standards . UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-1A
Maximum operational voltage B00 N AC
Trip rating . 125 o of FLA
Full load amps (FLA) See table "Full load amps and short-circuit protective device"
Short-circuit rating RMS symmetrical See table "Full load amps and short-circuit protective device"
Short-circuit protective device See table "Full load amps and short-circuit protective device"
Auxiliary circuit according to UL/CSA
Type . B TFes e e e
Contact rating C., 95-96 BB00, Q800
......... . .0.,97-98 D300, Q600
Conventional thermal current C 95-96 e
N.O., 97-98 4A

Full load amps and short-circuit protective device
Type i Full load amps (FLA) : Short-circuit protective device

480 /600 V AC 480 /600 V AC

Short circuit rating RMS Fuse type Short circuit rating RMS Fuse type

symmetrical symmetrical
TF65-28 28 A 5 kA 100 A, K5 / RK5 18 kA 110 A, Class J
TF65-33 33A 10A, Class J
TF65-40 40 A 10A, Class J
TF65-47 47 A 25 A, Class J
TF65-53 53 A 25 A, Class J
TFE5-60 B0A e JORA i JBOAKB/RKE | TBKA 1804, Class J
TF65-67 67 A 10 kA 150 A, Class J
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TF65 thermal overload relays
Technical data

General technical data

TF65
3
e
Ambient air temperature
Operation Open - compensated -25 ...
Open . -25 ...

250/ 11 ms_
59/3... 150
PO O T

Mount on the contactor and tighten the screws of the main circuit terminals or with single mounting kit on
DIN rail (35 mm)

Degree of protection Housing i P20

Main circuit terminals P10

Electrical connection

Main circuit
P e e TF65
Connecting capacity
& = Rigid 1x0r2x 2.5 ... 16 mm2
.......... Ix 2.5 ... 35 mm?
& 11 Flexible with ferrule 1xor2x 2.5...10 mm?
.......... Ix 2.5 ... 35 mm2
£ D= Flexible with insulated ferrule 1x0r2x 2.5 ... 4 mm?
.......... ix 2.5 ... 35 mm?
& = Flexible 1xor2x 2.5...16 mm?2
.......... Ix 2.5 ... 35 mm?
Stranded acc. to UL/CSA 1x AWG 12 ... 2
.......... 2x AWG 12 ... 6
Flexible acc. to UL/CSA 1x AWG12...2
........................ 2X AWG 126
Strippinglength 17 mm
Tightening torques 4.0-45Nm/35...40Ib.in
Connection screw M6 (Pozidriv 2)

 Only connect two different "conductor/wire" cross-sections, if they are within the indicated ranges

Auxiliary circuit

TPC TFES
Connecting capacity
§ = Rgd 1xor2x 075 ...
& I Flexible with ferule 1xor2x 0.75... 4 mm
£ Dm  Flexible with insulated ferrule 1x 0.75... 2.
""" 2 0.75..1.
& = Flexbe 1xor2x 0.75 .. 1mm
Stranded acc. to UL/GSA 1xor2x AWG 18.... 12
.......... Flexible acc. to UL/CSA 1xor2x AWG 18 ... 12
Stripping length e 9mm
""" 1.1..1.5Nm
Connection screw M3 (Pozidriv 2
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TF96 thermal overload relays

Technical data

Main circuit - Utilization characteristics according to IEC/EN

Type

Standards

Rated operational voltage U_

Rated frequency

Trip class

Number of poles

Duty time
3 Operating frequency without early tripping
Rated impulse withstand voltage U,

Rated insulation voltage U,

i TF96

690 VAC
50/60 Hz

Auxiliary circuit according to IEC/EN

|,/ Rated operational current AC-15
acc. to [EC/EN 60947-5-1 for utilization category

110-120V N.C., 95-96 300A
0.75 A
220-230-240V N.C., 95-96 300 A
0.75A
440V N.C., 95-96 0,78 A
S075A
480-500 V N.C., 95-06 075A
- 0.75A
|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category
24V 1.25A
1.25 A
110-120-125V 0.55 A
0.55 A
250V 0.27 A
0.27 A
switching capacity 17V /3 mA
Short-circuit protective device 6 A, Fuse typ
R 4 A Fuse typ
pulse withstand voltage U, 6 kV
sulation voltage U, 690V
Technical diagram - Intermittent periodic duty
(©p/h)
T 140
120
>
% 100 \
g G
£ 80 ol |
° ¢ 1%
€ 60 Ns
@ 40 b < &)
0l 5s
. \'\\>
0 20 40 60 80 100 (%)
duty ratio —
t,: Motor starting time
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TFO6 thermal overload relays
Technical data

Main circuit — Utilization characteristics according to UL/CSA

Type . B0 e
Standards . UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-1A
Maximum operational voltage B00 Y AC
Trip rating 125 % of FLA

Short-circuit protective device See table "Full load amps and short-circuit protective device"

Auxiliary circuit according to UL/CSA
Type . TF96

Contact rating B600, Q600
......... . D300,Q600
Conventional thermal current ! B A
N.O., 97-98 4 A
Full load amps and short-circuit protective device
Type Full load amps (FLA) Short-circuit protective device
: £480/600 V AC . £480/ 600V AC .
Short circuit rating RMS Fuse type Short circuit rating RMS Fuse type
symmetrical symmetrical
TF96-51 51A 5 kA 150 A, K5/ RK5 125, Class J

TF96-60 60 A 150 A, K5 / RK5 150 A, Class J
TF96-68 68 A 150 A, Class J
TF96:78 8A 175 A, K5 / RK5 175 A, Class J
TF96-87 87 A 200 A, Class J
TF96-96 96 A 250 A, K5 / RK5 200 A, Class J
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TFO6 thermal overload relays

Technical data

General technical data

TF96
3
YOS
Ambient air temperature
Operation Open-compensated 25..
-25 ...
-50 ...
Acc. to IEC/ENB0947-4-1
2000m
25g/11ms
5g/3...150|
PositioN 1
Mount on the contactor and tighten the screws of the main circuit terminals or with single mounting kit on
..................................................... DIN rail (35 mm)
Degree of protection Housing |P20
Main circuit terminals IP10
Electrical connection
Main circuit
T P e Tr96
Connecting capacity
& = Rigid 1xor2x 6 ... 35 mm2
.......... Ix 6 ... 50 mm?
& B3 Flexible with ferrule 1xor2x 6 ... 35 mm?
.......... Ix 6 ... 50 mm?
£ s Flexible with insulated ferrule 1x0r2x 6 ... 16 mm2
.......... Ix 6 ... 50 mm2
& = Flexible 1xor2x 6 ... 35 mm2
.......... Ix 6 ... 50 mm?
Stranded acc. to UL/CSA 1x AWG S ... 1
.......... 2x AWG8... 3
Flexible acc. to UL/CSA 1x AWG 8 ... 1
2x AWG8...3
Stripping length 22 mm
I{gh}ening torques 6.5-9Nm/57...80Ib.in
Connection screw M8 (Hexagon)

" Only connect two different "conductor/wire" cross-sections, if they are within the indicated ranges

Auxiliary circuit

IR e Tr96
Connecting capacity
4 = Rgd 1xor2x 0.75 ... 4 mm2
& I Flexible with ferule 1x0r2X 0.75 ... 4 mm?
{[Dm  Flexible with insulated ferrule 1 x 0.75 ... 2.5 mm?
2 X 0.75

& = Flexbe 1x0r2x 0.75 ... 1 mm’ 2.5 mm2
Stranded acc. to UL/CSA 1xor2x AWG 18 ...12
.......... Flexible acc. to UL/GSA 1xor2x AWG 18 ... 12
Stripping length 9mm
Tightening torques 1.1..1.5Nm
Connection screw M3 (Pozidriv 2)
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TF140DU thermal overload relays

Technical data

Main circuit — Utilization character

istics according to IEC/EN

Type

: TF140DU

Standards

" IEC/EN 609

Rated operational voltage U,

1690V AC

Rated frequency

Frequency range

Trip class

10A

Number of poles

Duty time

Operating frequency without early tripping

Rated impulse withstand voltage U.__

Rated insulation voltage U,

Auxiliary circuit according to IEC/EN

N.C.,95-96 : 10 A

N.O. 97-98 6 A

|,/ Rated operational current AC-15
acc. to IEC/EN 60947-5-1 for utilization category

110-120V

220-230-240V

440V

480-500 V

N.C., 95-96 : 3.00 A

N.O., 97-98 : 1.50 A

N.C.,95-96 : 1.50 A

N.O.,97-98 : 1.50 A

N.C.,95-96 : 1.00 A

N.O., 97-98 : 1.00 A

N.C.,95-96 : 1.00 A

N.O.,97-98 i 1.00 A

|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category

24V

60V

110-120-125V

250V

N.C., 95-96

N.O., 97-98

N.C., 95-96

N.O., 97-98

N.C., 95-96

N.O., 97-98

N.C., 95-96

8

éwitching capacity:

Short-circuit protective device

N.C., 95-96 : 10 A, Fuse type gG

N.O.,97-98 : 6 A, Fuse type gG

Rated impulse withstand voltage U__

sV

Rated insulation voltage U,

690 V

Technical diagram - Intermittent periodic duty

(©p/h)
140
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& 100 —
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0 20 40 60 80 100 (%)
duty ratio —»

t,: Motor starting time
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TF140DU thermal overload relays
Technical data

Main circuit - Utilization characteristics according to UL/CSA

Type . T 0Dy e
Standards . UL 60947-1/60947-4-1A and CSA 60947-1 / 60947-4-1A
Maximum operational voltage 600 V AC

Short-circuit rating RMS symmetrical See table "Full load amps and short-circuit protective device"
Short-circuit protective device See table "Full load amps and short-circuit protective device"

Auxiliary circuit according to UL/CSA

YR e T A ettt

Contactrating N.C.,95-96 i BBO0

‘‘‘‘‘‘‘‘‘ ) . NO.,97-98 : G300

Conventional thermal current N.C/N.O. i 10A/6A

Full load amps and short-circuit protective device

Type : Full load amps (FLA) i Short-circuit protective device
480/600V AC 480/600V AC 480/600V AC
Short circuit rating i Fuse type Short circuit rating i Fuse type Short circuit rating i Listed circuit breaker
RMS symmetrical RMS symmetrical RMS symmetrical

TF140DU-90 90 A 10 kA 250 A, K5 / RK5 100 kA 250 A, Class J 100 kA 250 A

TF140DU-110 110 A 10 kA 250 A, K5 / RK5 100 kA 250 A, Class J 100 kA 250 A

TF140DU-135 135 A 10 kKA 250 A, K5 / RK5 100 kA 250 A, Class J 100 kA 250 A

TF140DU-142 142 A 10 kA 250 A, K5/ RK5 100 kA 250 A, Class J 100 kKA 250 A
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TF140DU thermal overload relays
Technical data

General technical data

TR1A0D
3
Yes
Ambient air temperature
Operation Open - compensated A R
Open . -25...+565 °C

2000m
12g/11ms
Position 1-5
. Mount on the
Degree of protection Housing A
Main circuit terminals IPOO
Electrical connection
Main circuit
Type TF40DU
Connecting capacity
COmm  Rigid 1x {16 ...
""" 2x -
EFS Flexible 1x (16 ...
""" 2x -
Stranded acc. to UL/CSA 1xor2x i AWG 6-2/0
.......... Flexible acc. to UL/CSA 1xor2x : AWG 6-2/0
Strippinglength D MM
.'[i.g.h't‘ening torques 8..10 Nm/77 ggmojp
Connection screw M8 (Hexagon)
Auxiliary circuit
Type TR1A0DU
Connecting capacity
—mm Rgg 1x0r2x :0.75 ...
EH T Flexible with ferrule 1xor2x :0.75 ...
E3  Flexible with insulated ferrule 1xor2x :0.75 ...
ES Flexible 1xor2x :0.75
Stranded acc. to UL/CSA 1xor2x : AWG 18-14
.......... Flexible acc. to UL/CSA 1xor2x :AWG 18-14
Strippinglength 9 mm
Tightening torques 08..1.3Nm/121lbin
Connection screw M3.5 (Pozidriv 2)
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TA200DU thermal overload relays

Technical data

Main circuit - Utilization characteristics according to IEC/EN

Type

Standards

Rated operational voltage U,

Rated frequency

Frequency range

Trip class

Number of poles

Duty time

Operating frequency without early tripping

Rated impulse withstand voltage U,

Rated insulation voltage U,

TA200DU

690 VAC

1DC, 50/60 |

690 V AC

Auxiliary circuit according to IEC/EN

TA200DU

500V AC, 4

|,/ Rated operational current AC-15

acc. to IEC/EN 60947-5-1 for utilization category

110-120 V N.C., 95-96 :3.00 A
~ NO,97-98 150A -
290-230-240 V NG 05-08 £ 300 A
N.O,97-98 11,50 A
440V N.C.,95-96 : 1.00 A
B NO.,97-98 100A .
480-500 V N.C.,95-96 : 1.00 A
B ) NG, 97.98 1,00 A B
|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category
24V N.C.,95-96 : 1.25 A
N.O.,97-98 : 1.25 A
80V N.C,95-96 :0.25 A
N.O,97-98 :0.26A
110-120-125 V NG, 85-96 ( 0.20 A
N.O,97-98 :0.25 A
250V N.C.,95-96 : 0.12 A
B . NO,97-98 004A B
Minimum switching capacity 17 B mA
Short-circuit protective device 10 A, Fuse

Rated impulse withstand voltage U,

Rated insulation voltage U,

Technical diagram - Intermittent periodic duty

(Op/h)
140
Twzo
o \
[$)
& 100 p
§ &9\\
£ 80 o
2 ¢ 1%
S 60 s
£ &
@ 40 teQ\Z‘SS
20\17& N
-
0 —

0O 20 40 60 80 100 (%)
duty ratio —

t,: Motor starting time
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TA200DU thermal overload relays
Technical data

Main circuit — Utilization characteristics according to UL/CSA

Type . TA200DU e
Standards . UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-1A
Maximum operational voltage B00 NV AC
Trip rating 125 % of FLA

Short-circuit rating RMS symmetrical See table "Full load amps and short-circuit protective device"

Short-circuit protective device See table "Full load amps and short-circuit protective device"

Auxiliary circuit according to UL/CSA

D e TA200DU et
Contact rating N.C,95-96 :C600
......... . NIO., 97-98 BGOO
Conventional thermal current 5A

Full load amps and short-circuit protective device

Type Full load amps Short-circuit protective device
(FLA)

480/600V AC

Short circuit rating: Fuse type Listed circuit Short circuit rating: Fuse type Short circuit rating: Listed circuit

RMS symmetrical breaker RMS symmetrical RMS symmetrical : breaker
TA200DU-90 90 A 10 250 A, K5/ RK5 1225 A 100 kA 250 A, Class J 1100 kA 250 A
TA200DU-110 110 A 1 250 A, K5 /RK5 :225 A 100 kA 250 A, Class J 100 kA 250 A
TA200DU-135 135 A 1 300 A, K5 /RK5 1225 A 100 kA 250 A, Class J 1100 kA 250 A
TA200DU-150 150 A 1 300 A, K5 /RK5 1225 A 100 kA 250 A, Class J 1100 kA 250 A
TA200DU-175 175 A i300A, K5/RK5 225 A 100 kA 300 A, Class J 1100 kA 300 A
TA200DU-200 200 A 400 A, K56 /RK5 1400 A 100 kA 400 A, Class J 1100 kA 400 A

Motor protection and control | 3.25
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TA200DU thermal overload relays

Technical data

General technical data

TA200DU
3
Yes

Open - compensated -25 ... +565 °C

Open

2000 m

129/ 15 ms

Position 1-6

mounting kit

Mount on the contactor and tighten the screws of the main circuit terminals or with single

Housng P20
Main circuit terminals IPOO
Electrical connection
Main circuit
ype TA200DU
Connecting capacity
§ mm Rgd 1x :25..120m
& = Flexbe 1x:25..120mm2
Stranded acc. to UL/GSA 1x :AWG 4 ... 0000
Flexible acc. to UL/CSA 1x {AWG 4 ... 00
.......... Lugs L>10mm
Ii.g.h't‘ening toques 25 Nm/ 220
Connection screw Open bars
Auxiliary circuit
Type TA200DU
Connecting capacity
§ = Rgd 1xor2x :0.75 ...
& I Flexible with ferule 1x0r2x :0.75 ...
£ D Flexible with insulated ferrule 1xor2x :0.75 ...

& = Flexible

1xor2x :0.75 ... 25

Txor2x i AWG 18 ..

1xor2x i AWG 18 ..

s pping length

9 mm

Connection screw

M3.5 (Pozidriv 2)

3.26 | Motor protection and control
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EF19, EF45 electronic overload relays
Technical data

Main circuit - Utilization characteristics according to IEC/EN

L - A =
S aNdAdS e UIEC/EN 80947-1, [EG/EN 60947-4-1, IEC/EN 60947-5-1
Rated operational voltage U T e eeeeeeeeeeeeseseseseesesesesesesesessessmesesesesesm oo 4444444444444 44 4114141414121 255255050 e erererererenenenmmmeme e
Rated frequency '50/60 Hz - not suitable for DC applicatons
Trip class 10E, 20, 80E, selectable
Number of poles S
Dutytime 00 G
Operating frequency without early tripping _YP 10 15 operations/n, see " lechnical diagram — intérmittent periodic auty ™ ...
Rated impulse withstand voltagey, L
Rated insulation voltage U, 690 VAC

Auxiliary circuit according to IEC/EN

Type . EF19

R L B00V AC/DC
Conventional free air thermal current |, e L
R SR DG, B0/B0 HZ e
Number of poles . 1N.C. + 1N.O.

|,/ Rated operational current AC-15
acc. to IEC/EN 60947-5-1 for utilization category

110-120 V ) ) 50/60 Hz : 3.00 A

50/60 Hz : 3.00 A

50/60Hz: 1.10 A

50/60 Hz : 0.75 A

|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category

.......... 150 A
.......... 055 A
.......... 0.55 A
.......... 0'27 A
.......... 12 V / 3 mA
,,,,,,,,,, 6 A, Fuse type 9G
eresenteecttetetetetetesirecietnes 6 kv ....................
Rated insulation voltage U, 690V
Technical diagram - Intermittent periodic duty
(Op/h)
T140
120
o \
§100 —
E o \
5 60 - NG
2 ‘s )
@ 40 f S,
~CRNN
20 fa:5s
O\'\\Q
0O 20 40 60 80 100 (%)
duty ratio —»
t,: Motor starting time
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EF19, EF45 electronic overload relays

Technical data

Main circuit — Utilization characteristics according to UL/CSA

Short-circuit protective device

EF19 =
UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-1A
600 V AC

125 % of FLA

See table "Full load amps and short-circuit protective devicﬁé"

See table "Full load amps and short-circuit protective device"

See table "Full load amps and short-circuit protective device"

Auxiliary circuit according to UL/CSA

D8 e EF19 RO e
Contact rating N.C,95-96 : B600, Q600
......... . e N:0-, 97-98 £ B6OO, Q600
Conventional thermal current 5A
Full load amps and short-circuit protective device
Type : Full load amps (FLA) : Short-circuit protective device

480 V AC 600 VAC

SCCR Fuse type SCCR Fuse type SCCR Fuse type
EF19-0.32 032A 50 kA 2 A, Class J 5 kA 2A,K5/RK5 100 kA 2 A, Class J
EF19-1.0 1.00 A 50 kA 2 A K5/RK5s 5 kA 2 A, K5 /RK5 100 KA 2 A Class J
EF19-2.7 2.70 A 50 kA 4 A, K5/ RK5 5 kA 4 A, K5/ RK5 100 kA 4 A, Class J
EF19-6.3 6.30A 50 kKA 15 A, K5/RK5 :5KkA 15 A, K5/RK5 100 kA 15 A, Class J
EF19-18.9 18.90 A 50 kA 30 A K5/RK5 i5KA 30 A, K5/RK5 {100 kA 30 A, Class J
Type : Full load amps (FLA) : Short-circuit protective device

480 VAC 600V AC

SCCR Fuse type SCCR Fuse type SCCR Fuse type
EF45-30 30kA 18 kA 150 A, K5/ RK5 (18 kA 150 A, K5/ RK5 100 kA 150 A, Class J
EF45-45 45 KA 18 kA 200 A, K5/ RK5 i 18 kA 200 A, K5/ RK5 1100 kA 200 A, Class J

3.28 | Motor protection and control
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EF19, EF45 electronic overload relays

Technical data

General data

EF19 EF45
3

Yes

-25...+70 °C

-50 ... +85 °C

Acc. to IEC/EN6094T7-4-1

2000 m

C 60068-2-27

159/ 11 ms

0 IEC 60068-2-6

19/3 ... 150 Hz

POSItioN 1-6
Degree of protection Housing 1P20
Main circuit terminals P20
Electrical connection
Main circuit
TIPC EF19 L,
Connecting capacity
& Rigid . . Tor2x :1..4mm2 225..16mm2
& D= Flexible with insulated ferrule 1or2x :0.75... 2.5 mm? 25.10mm2
Stranded acc. to UL/GSA 1or2x : AWG 16-10 iAWG146
_Flexible acc. to UL/CSA 1or2x : AWG 16-10 AWG146
‘‘‘‘‘‘‘‘‘ 9 mm i18mm .
0.8..1.5Nm/7..13Ib.in i23..2.6Nm/20 ... 22 Ib.in

Connection screw

M3.5 (Pozidriv 2)

Auxiliary circuit

Connection screw

EF19

1...4mm?

:0.75... 2.5 mm?

< [0.75... 2.5 mm?

0.75... 2.5 mm?

AWG 1810

L AWG 18-10

9 mm

08..12Nm/7...111bin

M3 (Pozidriv 2)
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EFG5, EF96, EF146 electronic overload relays

Technical data

Main circuit - Utilization characteristics according to IEC/EN

Type

Standards

Rated operational voltage U_

Rated frequency

Trip class

Number of poles

Duty time

Operating frequency without early tripping
Rated impulse withstand voltage U,
Rated insulation voltage U,

: EF65, EF96, EF146

IEG/EN 60947-1, IEG/EN 60947-4-1, IEC/EN 60947~

1000V AC

50/60 Hz - not suitable for DC applications

]{OE, 20E, 30E, selectable

Auxiliary circuit according to IEC/EN

EF65, EF96, EF146

1600V AC/DC

6A

~ DC, 50/60 Hz

1N.C. + 1N.O.

|, / Rated operational current AC-15

acc. to IEC/EN 60947-5-1 for utilization category
110-120V 50/60 Hz

3.00A

50/60 Hz

3.00A

50/60 Hz

1.10A

50/60 Hz

0.75 A

I,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category

1.50 A

0.55A

0.55A

0.27 A

12V/3mA

6 A, Fuse type gG

6kV

Rated insulation voltage U,

690V

Technical diagram - Intermittent periodic duty

(Op/h)
140
T120
>
8100 \
E ‘.
g .
& 80 %——
g s o
S 60 s
= &s |\
@ 40 faxsé‘
20fela= 5g
—~ N
o\'\ \§_
0 20 40 60 80 100 (%)

duty ratio —

t,: Motor starting time
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(1]
00 00
EFG5, EF96, EF146 electronic overload relays
Main circuit — Utilization characteristics according to UL/CSA
Type EF65, EF96, EF146 e
Standards . UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-1A
Maximum operational voltage BO0 N AC
Trip rating . 125 % of FLA e
Full load amps (FLA) . See table "Full load amps and short-circuit protective device"
Short-circuit rating RMS symmetrical See table "Full load amps and short-circuit protective device"
Short-circuit protective device See table "Full load amps and short-circuit protective device"
Auxiliary circuit according to UL/CSA
T EFO5, EFO8 EF 106
Contact rating N.C,95-96 i BB00, Q600
......... . . e N-0-, 97-98 £ B6OO, Q600
Conventional thermal current 6 A
Full load amps and short-circuit protective device
Type i Full load amps (FLA) : Short-circuit protective device
480 VAC 600V AC
SCCR Fuse type SCCR Fuse type SCCR Fuse type
EF65-70 A 10 kA 150 A, R5/RK5 : 10kA 150 A, R5/RK5 100 kA 175 A, J
EF96-100 i00A 10 KA 200 A, R5/RK5  : 10kA 200 A, R5/RK5 100 kA 225 A, J
EF146-150 150 A 10 KA 250 A, R5/RK5 i 10kA 250 A, R5/RK5 {100 kA 350 A, J
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EF65, EFO6, EF146 electronic overload relays

Technical data

General data

EF65, EF96, EF146
3
Yes
-25 ... +70 °C
-50 ... +85 °C
Acc. to [EC/EN 60947-4-1
2000 m
159/ 11 ms
5g/3...150 Hz
Position 1-6
Mount on the contactor and tighten the screws of the main circuit terminals
Degree of protection Housing P20
Main circuit terminals IP10
Electrical connection
Main circuit
TP EFBS..rr BFDB....rerr EF145
Connecting capacity
o Rigid 1x i4..35mm? 6 ... 70 mm?2 10 ... 95 mm?
2x 14 .. 6 ... 36 mm? 10...35 mm2
1x i4.. {6 ... 50 mmz2 £10 ... 70 mm2
2x i4 .. i6..35mm2 {10...35 mm2
1x AWG 8-2 AWG 6-00
2x AWG 6-2
1x AWG 8-2 AWG 6-00
2x ;e AWG 6-2
20mm 20 mm
6 Nm /55 Ib 8Nm /70 Ib.in
Connection screw M8 (Pozidriv 2) M8 (Hexagon 4) M8 (Hexagon 4)
Auxiliary circuit
EFB5 EF96, EF146
Tor 2 X L A MM
Tor2x (0,75 .. 2.6 MM2
Tor2x i0.75 .. 2.6 mMm2
1or2x (0,75 .. 2.6 MM2
Tor2x FAWG 18-10
Tor2x i AWG 18-10
I
08..1.2Nm/7 .. 11lbin
M3.5 (Pozidriv 2)
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EF205, EF370 electronic overload relays
Technical data

Main circuit — Utilization characteristics according to IEC/EN

Type GEF05,EF870
Standards IEC/EN 60947-1, IEC/EN 60947-4-1, IEC/EN 60947-5-4
Rated operational voltage U_ 3000 N A
Rated frequency '50/60 Hz - not suitable for DC applicatons
Trip class 10E, 20, 30E, selectable
Number of poles i
D I 00 8
Operating frequency without early tripping |UPp 1o 1o operations/n, see "lecnnical alagram — intermittent perioaic auty”
Rated impulse withstand voltagey, ¢ L
Rated insulation voltage U, 1000 V

Auxiliary circuit according to IEC/EN

Type ] EF205, EF370

R e 800 Y A DG e
Conventional free air thermal current ], e e
R e D, B0 00 Hz
Number of poles 1N.C. + 1N.O.

|,/ Rated operational current AC-15
acc. to I[EC/EN 60947-5-1 for utilization category
110-120 V

3.00 A
3.00 A
1.10A
 0.75A

,,,,,,,,,, 150 A
,,,,,,,,,, 0'55 A
,,,,,,,,,, 055 A
,,,,,,,,,, 027 A
,,,,,,,,,, 12 V / 3 mA
,,,,,,,,,, 6 A, Fuse type 9G
eresenteecttetetetetetesirecietnes 6 kv ....................
Rated insulation voltage U, 690V
Technical diagram - Intermittent periodic duty
(Op/h)
T14C
120
5 \
@ 100
g G
£ 80 ol |
2 & |V
'5 60 p (s
2 N
@ 40 aAS
o\
20 ta:ss
0\'\\>§_
0 20 40 60 80 100 (%)
duty ratio —
t,: Motor starting time
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EF205, EF370 electronic overload relays
Main circuit — Utilization characteristics according to UL/CSA
Type EF205, EF370 e
Standards . UL 60947-1/60947-4-1A and CSA 60947-1/60947-4-4A
Maximum operational voltage B00 NV AC
Trip rating . 125 % of FLA e
Full load amps (FLA) . See table "Full load amps and short-circuit protective device"
Short-circuit rating RMS symmetrical See table "Full load amps and short-circuit protective device*
Short-circuit protective device See table "Full load amps and short-circuit protective device"
Auxiliary circuit according to UL/CSA
TP BE 0D BT 0 e
Contactraing N.C,95-96 i BB00, Q600
......... . e -, 97-98 £ BEOO, Q600
Conventional thermal current 6A
Full load amps and short-circuit protective device
Type : Full load amps (FLA) i Short-circuit protective device
480V AC 600V AC
SCCR Fuse type SCCR Fuse type SCCR Fuse type
EF205-210 210A 10 kA 400 A, R5/RK5  : 10kA 400 A, R5/RK5  : 100 kA 400 A, J
EF370-380 380 A 18 kA 800 A, L/T 18kA 800 A, L/T - -
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EF205, EF370 electronic overload relays
Technical data

General data

EF205, EF370

3

Yes

-25...+70 °C

-50 ... +85 °C

Acc. to IEC/EN 60947-4-1

2000 m

25g/ 11 ms

59/3 ... 150 Hz

Position 1-6

Mount on the contactor and tighten the screws of the main circuit terminals

Degree of protection Housing i P20

Main circuit terminals IP20

Electrical connection

Main circuit

EF205 EF370
1x :16... 185 mm? 50 ... 240 mm?
2x 16 ... 120 mm? 50 . 180 MM
1x :16...185 mm? 50 ... 240 mm?
2x 116... 120 mm? .i80..10 MMz oo
L< 24 mm B N
@> :8mm

1x : AWG 6-0000
2x : AWG 6-0000

AWG 1-500 kemil
AWG 1-500 kemi

1x : AWG 6-0000
2x : AWG 6-0000

AWG 1-500 kemil
AWG 1-500 kemil

18 Nm /160 Ib.in

28 Nm /247 Ib.in

Connection screw M8

M10

Auxiliary circuit

EF205, EF370

Tor2x :1..4mm?

1or2x :0.75... 2.5 mm?

1or2x :0.75... 2.5 mm?

1or2x :0.75... 2.5 mm2

1or2x : AWG 18-10

1or2x : AWG 18-10

9 mm

0.8..12Nm/7..111lb.in

Connection screw M3.5 (Pozidriv 2)
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E500DU, EBOODU, E1250DU electronic overload relays

Technical data

Main circuit — Utilization characteristics according to IEC/EN

Type

Standards

Rated operational voltage U
Rated frequency

Trip class

Number of poles
3 Duty time
Operating frequency without early tripping

| E500DU : E800DU

{ E1250DU

Rated impulse withstand voltagey, .~~~ B R

Rated insulation voltage U, 1000 V AC

Auxiliary circuit according to IEC/EN

Type E500DU : E800DU : E1250DU
Rated operational voltage U, 6oovac/bc oo

Conventional free air thermal current I, B A

Rated frequency DC, 50/60 Hz

Number of poles 1N.C. + 1N.O.

|,/ Rated operational current AC-15
acc. to IEC/EN 60947-5-1 for utilization category

110-120V 50/60Hz (3.00A
220-230-240 V 50/60Hz 3.00A
440V 50/60Hz 1.10A
480-500 V 50/60 Hz : 0.72 A

|,/ Rated operational current DC-13
acc. to IEC/EN 60947-5-1 for utilization category

24V L0 A

v 085 A

110-120-125 V 0.55 A ,,,,,,,,

250V 0.27TA

Minimum switching capacity 12v/83mA

Short-circuit protective device 6A FusetypegG

Rated impulse withstand voltage U _ B K
Rated insulation voltage U, 690V

Technical diagram - Intermittent periodic duty

(Op/h)
140
T 120
5 \
o
§ 100 —
g o\
£ 80 21—
2 ¢ 1%
ﬁ 60 p 7&
g by
@ 40 ,HNSS
WVflas s
: \'\\>

0O 20 40 60 80 100 (%)
duty ratio —»

t,: Motor starting time
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ES00DU, EBOODU, E1250DU electronic overload relays
Technical data

Main circuit - Utilization characteristics according to UL/CSA

Type . . E500DU E800DU E1250DU
Standards .

Maximum operational voltage

Trip rating 125 % of FLA

Auxiliary circuit according to UL/CSA

T et ES00DU. E800DU E1250DU
Contact rating N.C,95-96 :B6OO, Q300

......... . . e N0 97-98 £ B60O, Q300

Conventional thermal current 5A

L E500DU_ | EBOODY | E1250DU
Pollution degree . 8
Pl Yes
Ambient air temperature
Qperation Open - compensated . -25..+70°C_
Storage . -50..+85°C
pensation . Acc. to IEC/ENBO947-4-1
Maximum operating altitude permissible . 2000m
R EC 60068-2-27 ) i5¢/1ims
Resistance to vibrations acc. to IEC 60068-2-6 . 99/ 3. 190 HZ
Degree of protection Housing P20
Main circuit terminals IP20
Electrical connection
Auxiliary circuit
Type . E500DU E800DU. E1250DU
Connecting capacity
& = Rigid ) for2x:1.4mm:
& I Flexible with ferrule tor2x:075..25mm2
£ P Flexible with insulated ferrule lor2x:0.75..25mm2
& == Flexiole ) tor2x:075..26mm2
Stranded acc. to UL/CSA lor2x:AWG16-10
Flexible acc. to UL/CSA lor2x:AWG16-10
Strippinglength o 9mMm
Tightening torques 308 12 Nm /7 D
Connection screw M3.5 (Pozidriv 2)
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General technical data and additional ratings
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Coordination with short-circuit protection devices

In compliance with standards IEC 60947-4-1 and EN 60947-4-1, we define for the contactors and starters the type, rating and characteristics
of the short-circuit protection devices SCPD which allow selective protection against overloads and ensure protection against short circuits.

Basic functions

Any starter is designed to:

— start motors,

— ensure continuous functioning of motors,

— disconnect motors from the supply line,

— guarantee protection of motors against overloads.

The starter is typically made up of a switching device (contactor) and an overload protection device (thermal overload relay or electronic overload
relay).

These two devices MUST be coordinated with equipment capable of providing protection against short circuit (SCPD: short circuit protective de-
vice): typically a circuit breaker with magnetic release only or a switch fuse. These are not necessarily part of the starter.

Applicable standards

IEC 60947-4-1 (EN 60947-4-1) precisely defines the different points to be considered in order to carry out correct coordination.
Complete coordination for a combination includes the following points:
— Selectivity test between the overload relay and the short-circuit protection device SCPD.
— Short-circuit condition tests:
- at prospective "r" currents - These currents depend on the rated operational current of the starter (le AC-3) and are given by the standard
(Table 13). For example:
r=1kA forle AC-3 < 16 A
r=3kAfor 16 A<le AC-3<63A
r=>5KkA for 63 A < le AC-3 < 125 A etc.
- at the rated conditional short-circuit current "Iq" - This is the maximum prospective current that the combination can withstand, for example
50 KA.

Types of coordination

IEC 60947-4-1 (EN 60947-4-1) defines two types of coordination according to the expected level of service continuity. Acceptable extreme dam-

age for the switchgear is divided into two types.

Type 1: In short-circuit conditions, the contactor or starter does not endanger persons or installations and will not be able to then operate without
being repaired or having parts replaced.

Type 2: In short-circuit conditions, the contactor or starter does not endanger persons or installations and will be able to operate afterwards.
The risk of contacts light welding is acceptable. In this case, the manufacturer must stipulate the measures to be taken with respect to
maintenance of the equipment.

The complete ABB offer

ABB has acquired years of experience with respect to problems of coordination and is able to make a complete offer based on tests performed in
its qualified laboratories. This offer includes 400 V, 500 V, 690 V networks.

A complete data base of coordination tables, according to IEC 60947-4-1 (EN 60947-4-1), is available on the ABB Website.

In the coordination tables the following short-circuit protection devices are recommended:
— Moulded case circuit-breakers (MCCBSs)

— Miniature circuit-breakers (MCBs)

— Switch-disconnector-fuses (aM, gG and BS)

— Manual Motor Starters (MMS).

General remarks applicable to all tables

— Each table is defined for a maximum ambient temperature of 40 °C. For higher temperatures, apply a derating factor according to the following
rules:
- Fuses: factor of 0.8 applied to In for an ambient temperature of 70 °C
- MCCBs and MCBs: factor of 0.8 applied to In for an ambient temperature of 60 °C
- The starter derating factor depends on the operating conditions of thermal overload relays:
Factor of 0.9 applied to In for an ambient temperature of 70 °C.
— Each table is defined for motor currents: 3-phase motors, 4-pole
— Normal starting means a starting time < 2 s. - Difficult starting means an accelerating time 10 s <ts <30 s
Tripping classes of thermal overload relays according to IEC 60947-4-1 (EN 60947-4-1): 10A and 10
Tripping classes of electronic overload relays according to IEC 60947-4-1 (EN 60947-4-1): 10E, 20E, 30E selectable
— In the tables with MCCBs, these are fitted with the magnetic relay alone. Setting is always carried out at > 12.3 le AC-3 so that the transient
current peak occurring during starting does not lead to tripping.
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Coordination with short-circuit protection devices

A complete data base of coordination tables, according to IEC 60947-4-1 (EN 60947-4-1) or UL 508 / UL 60947-4-1, is available on the ABB

Website: see below.

Selection

Simple or multiple selections all from the same screen.

ARB

Short-circuit protection devices
/ Air circuit breakers

Salwcted Optimized Coorciuat

Protocian Devics Fatddotape
M

Reaul | zeids. (177 sscondi])

Coordination tables for motor protection

Shveet Choull Cunein gt Typs woidimaien trpe Hean Rated Pawes
BAl PN

— Fuses "gG" or "aM"
Miniature circuit breaker
Moulded case circuit breaker
— Manual motor starter

Starter type

— Direct-on-line normal start
— Direct-on-line heavy duty
— Star-delta normal start

— Soft starter normal start

i ; . | —— Coordination

— |EC type 1 or type 2
— UL type Ato Type F

Ensbis s Cunent Gawen 5 | Lurber of Fncods 15 asew | 0 -

Results

— Search results displayed at the bottom of the selection page.

Only the most appropriate solutions to your application, will be displayed at the bottom of the page.

"Enable Smart Current Search" function featured for the short-circuit current where "near to" selected values also are included in the result.
— Possible to print the page to a pdf file or from your printer.

"Clear selection" function to deselect all selected.

Fusss, 490 ¥ B9 b DOLNA, Comdmnaton typs EC Type 2
Blaiza [ TS [ rvarinad Julag
Band Rating
Pwsar Favtad Carmant s vl i et e rang eangs My sllowed insd oement
(L] 4] SwihFisa Type [A]  Type asd Sler Ty B [4] Takds
o 11 0ExD: T OFAM e A3 £¥.27 1
) 110530 OFAM el 25 100143 P
03 1 DFAL MMl 29 OAlLETH 1
2 DFRADH  f 0. 5380 13
() i OfAAttH &) L¥-IT0 L3
[ ofsati  sa 100 - 140 i
Funas 80V B0 ki DOLHE, Coordination byps BC Type 2, Otosd Stey TOL
[T Foa 1€ Conmiacio Orvarlead Balwy
Flating
Rated Possr B Ciameet Curran saming range  Maw silewsd b rsnmst
[ [A] SwkahiFuse Tipe  [A]  Tppr od Mos Type Type sl B Takds
2 ¥ 00200 OFAF Didall  AFTY Tra2-16 AR ) I
ot DFAF eH AR TF4240,EE 142 -DEs BES
aF

Access

To find the coordination tables for motor protection, please see:

www.abb.com/lowvoltage then go to the right menu: "Support", select: "Online Product Selection Tools" then select "Coordination Tables for

motor protection”
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Standards, specifications and certifying organizations

Definitions

ABB low voltage devices are developed and manufactured in accor-
dance with the applicable regulations as stated in the international IEC
standards, the European EN standards and the national ones such as
NF, DIN, GB and BS. For devices installed in ships, an approval issued
by independent classification societies is demanded by the maritime
insurance companies.

CB scheme

Certification Body certificates (CB certificates) are available to prove the
complete conformity to standards

The IEC CB (Certification Body) scheme is multilateral agreement be-
tween the National Certification Bodies to allow international certifica-
tion of electrical and electronic products so that a single certification

allows worldwide market access.

n The CB Scheme was established by the International Electrotechnical

Committee for conformity testing to standards for electrical equipment
(IECEE).

Certified products

In some cases, products are validated and tested according to a stan-
dard by a certification body and the manufacturer is regularly visited by
this body in order to check the respect of the design and the materials
used. This process creates a certified product. This is the case of UL
(Underwriters Laboratories) and CSA (Canadian Standard Association)
for instance (see below).

Specifications
International Specifications
The International Electrotechnical Commission, IEC, which is part of the

International Standards Organization, ISO, publishes IEC publications
which act as a basis for the world market.

European Specifications and National Specifications

The European committee for electrotechnical standardization
(CENELEC), which groups together European countries, publishes EN
standards.

These European standards may differ very little from IEC international
standards and have similar numbering.

The same applies for national standards which use, without exception,
the same numbering and reproduce the texts of these unified standards
in their entirety. Contradicting national standards are withdrawn.

European Directives

The guarantee of the free movement of goods within the European
Community means that any regulatory differences between member
states have been eliminated. The European directives set up common
rules that are included in the legislation of each state while contradic-
tory regulations are cancelled.

Three directives are essential:

— Low Voltage Directive 2006/95/EC concerns electrical equipment
from 0 to 1000 V AC and from 0 to 1500 V DC.

This specifies that compliance with the requirements that it sets out is

acquired if the equipment conforms to the standards harmonized on an

European level. EN 60947-1 and EN 60947-4-1 for contactors.

— Machinery Directive 2006/42/EC for safety specifications of ma-
chines and equipment on complete machines.

— Electromagnetic Compatibility Directive 2004/108/EC which con-
cerns all devices able to create electromagnetic disturbance.
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CE Marking:

CE marking indicates that the marked equipment conforms to the
relevant EU directive.

CE marking is part of an administrative procedure and guarantees free
movement of the product within the European Community.

Standards in Canada and the USA

Canadian and American specifications are more or less equivalent but
differ greatly from IEC standards.

UL Underwriters Laboratories USA

CSA Canadian Standard Association Canada

UL (USA) specifications make the following distinction between de-
vices:

Listed Product

L,sm,us A product that has been produced under UL's listing and
follow-up service program in accordance with the terms of UL's
service agreement and that bears the UL listing mark as the
manufacturer's declaration that the product complies with UL's
requirements.

c

Recognized Component

A part or subassembly covered under UL's recognition service
and intended for factory installation in listed (or other) products.
Recognized components are incomplete in certain construc-
tion features or restricted in performance capabilities and not
intended for separate installation in the field, rather they are
intended for use as components of incomplete equipment
submitted for investigation by UL. Final acceptance of the com-
ponent in the complete equipment is dependent upon its instal-
lation and use in accordance with all applicable use conditions
and ratings noted in the component report issued by UL, in

the guide information and in the individual client's Recognized
Component information page.

The combined UL signs for the USA and Canada are recognized by the
authorities of both countries.

G“ Us

Compulsory China Certification (CCC): The CCC mark is a compul-
sory certification mark in the field of safety for products sold on the
Chinese market.

GOST: Russia (please consult your local ABB sales office)

C-Tick: The C-Tick mark certifies compliance with the Australian EMC
requirements. The mark is also recognized in New Zealand

ANCE: Mexico

Marine Approvals

The following specifications must be respected when these devices are
used on ships:

BV Bureau Veritas France

DNV Det Norske Veritas Norway

GL Germanischer Lloyd Germany

LRS Lloyd's Register of Shipping Great Britain
ABS America Bureau of Shipping

RMRS Russian Maritime Register of Shipping RMRS
RRR Russian River Register

MRS Maritime Register of Shipping Russia

PRS Polski Rejestr Statkow Poland

RINA Registro Italiano Navale Italy
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Standards, specifications and certifying organizations

Specifications (cont.)
International Standards

IEC 60947-1 Low-voltage switchgear and controlgear — Part 1: General
rules

IEC 60947-4-1 Low-voltage switchgear and controlgear — Part 4: Con-
tactors and motor starters — Section 1: Electromechanical contactors
and motor starters

IEC 60947- 5-1 Low-voltage switchgear and controlgear — Part 5:
Control circuit devices and switching elements — Section 1: Electrome-
chanical control circuit devices

IEC 60947-5-4 Low-voltage switchgear and controlgear — Part 5-4:
Control circuit devices and switching elements. Method of assessing
the performance of low-energy contacts. Special tests

IEC 60947- 6-1 Low-voltage switchgear and controlgear — Part 6:
Multiple function equipment — Section 1: Automatic transfer switching
equipment

IEC 60204-1 Electrical equipment of industrial machines — Part 1:
General requirements

IEC 60715 Dimensions of low-voltage switchgear and controlgear.

Standardized mounting on rails for mechanical support of electrical
devices in switchgear and controlgear installations

European Standards

EN 50 005 Low-voltage switchgear and controlgear for industrial use —
Terminal marking and distinctive number: General rules

(Annex L of IEC 60947-1).

EN 50 011 Low-voltage switchgear and controlgear for industrial use —
Terminal marking, distinctive number and distinctive letter for particular
contactor relays (Annex M of IEC 60947-5-1)

EN 60947-1 Low-voltage switchgear and controlgear — Part 1: General
rules.

EN 60947-4-1 Low-voltage switchgear and controlgear — Part 4: Con-
tactors and motor starters — Section 1: Electromechanical contactors
and motor starters.

EN 60947-5-1 Low-voltage switchgear and controlgear — Part 5:
Control circuit devices and switching elements — Section 1: Electrome-
chanical control circuit devices.

EN 60947-5-4 Low-voltage switchgear and controlgear — Part 5-4:
Control circuit devices and switching elements. Method of assessing
the performance of low-energy contacts. Special tests.

EN 60947- 6-1 Low-voltage switchgear and controlgear — Part 6:
Multiple function equipment — Section 1: Automatic transfer switching
equipment.

EN 60204-1 Electrical equipment of industrial machines — Part 1: Gen-
eral requirements.

EN 60 715 Dimensions of low-voltage switchgear and controlgear.
Standardized mounting on rails for mechanical support of electrical
devices in switchgear and controlgear installations.

National Standards

European countries national standards reproduce the correspond-
ing EN... standards. Codification is built by addition of a prefix to EN
numbering.

For instance:

— France NF EN...

— Germany DIN EN...

— Great Britain BS EN...

— ltaly CEI EN...

— Sweden SS EN...
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Terms and technical definitions

Circuits

— auxiliary circuit: All the conductive parts of a contactor designed to
be inserted in a different circuit from the main circuit and the contac-
tor control circuits.

— control circuit: All the conductive parts of a contactor (other than the
main circuit and the auxiliary circuit) used to control the contactor's
closing operation or opening operation or both.

— main circuit: All the conductive parts of a contactor designed to be
inserted in the circuit that it controls.

Thermal overload relay tripping classes

IEC 60947-4-1 defines tripping classes 10 A, 10, 20 and 30. Types
10 A, 10, etc. correspond to the maximum tripping time for a making
current at 7.2 times the setting current.

Furthermore, for each class the standard specifies the tripping time for
1.5 times the setting current and sets the non tripping condition at 1.05
times the setting current.

All these data are summarized in the table below.
Extract from IEC 60947-4-1:

Tripping class

Max. tripping time for 1.5 times

“10A 110 120 30

the setting current (warm state) s 120 240 480 720
Tripping time for 7.2 times
the setting current (cold state) s 2-10 i4-10 :16-20 :9-30

F .05 times the setting current iNo tribping

Electromagnetic compatibility

AF... contactors comply with IEC 60947-1, 60947-4-1 and

EN 60947-1, 60947-4-1 standards.

Definitions:

Environment A: "Mainly relates to low-voltage non public or industrial
networks/locations/installations (EN 50082-2 article 4) including highly
disturbing sources".

Environment B: "Mainly relates to low-voltage public networks (EN
50082-1 article 5) such as residential, commercial and light industrial
locations/installations. Highly disturbing sources such as arc welders
are not covered by this environment".

Notice for AFQ9 ... AF38, AF116 ... AF2650 contactors and NF contac-
tor relays: these products have been designed for environment A. Use
of this product in environment B may cause unwanted electromagnetic
disturbances in wich case the user may be required to take adequate
mitigation measures.

AF40 ... AF96 have been designed for environment B.

Definitions according to SEMI F47-0706

SEMIF47-0706 defines the voltage sag immunity required for semicon-
ductor processing, metrology and automated test equipment, and on
subsystems and components which are used in the construction of
semiconductor processing equipment including but not limited to:

— Power supplies

— Generators

— Robots and factory interface

Chillers, pumps, blowers

AC operated contactors and contactor relays

voltage sag: an rms reduction in the AC voltage, at the power fre-
quency, for durations from a half cycle to a few seconds.

The IEC terminology for this phenomenon is voltage dip.

voltage sag immunity: the ability of equipment to withstand momen-
tary electrical power interruptions or sags
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Coordination of protections against short circuit

The goal here is to protect electromechanical starters and softstarters.
Any starter is designed to:

— start motors,

— ensure continuous functioning of motors,

— disconnect motors from the supply line,

— guarantee protection of motors against overloads.

The starter is typically made up of a switching device (contactor) and
an overload protection device (thermal overload relay or electronic
overload relay). These two devices MUST be coordinated with equip-
ment capable of providing protection against short circuit (SCPD:
short circuit protective device): typically a circuit breaker with magnetic
release only or a switch fuse. These are not necessarily part of the
starter.

The characteristics of the starter must comply with the international
standard IEC 60947-4-1 which defines the above items as follows:

contactor: a mechanical switching device having only one position of
rest, operated otherwise than by hand, capable of making, carrying and
breaking currents under normal circuit conditions including overload
conditions.

overload release: overload relay or release which operates in the case
of overload and also in case of loss of phase.

circuit-breaker: defined by IEC 60947-2 as a mechanical switching
device, capable of making, carrying and breaking currents under nor-
mal circuit conditions and also making, carrying for a specified time and
breaking currents under specified abnormal circuit conditions.

|IEC publication 60947-4-1 defines coordination types "1" and "2":

— Type "1" coordination requires that, in the event of a short-circuit, the
contactor or starter does not endanger persons or installations and
will not then be able to operate without being repaired or parts being
replaced.

— Type "2" coordination requires that, in short-circuit conditions, the
contactor or starter does not endanger persons or installations and
will be able to operate afterwards. The risk of contacts being light
welded is acceptable. In this case, the manufacturer must stipulate
the measures to be taken with respect to maintenance of the equip-
ment.

Rated operational current le.

Current rated by the manufacturer. It is mainly based on the rated
operational voltage Ue, the rated frequency, the utilization category, the
rated duty and the type of protective enclosure, if necessary.

Conventional free air thermal current Ith

Current that the contactor can withstand in free air for a duty time of
8 hours without the temperature rise of its various parts exceeding the
maximum values given by the standard.

Operating cycle or cycle
Includes one making operation and one breaking operation.

Cycle time

This is the sum of the current flow time and the no-current time for
given cycle.

Electrical durability

Number of on-load operating cycles that the contactor is able to carry
out. It depends on the operational current, the operational voltage and
the utilization category.
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Terms and technical definitions

Mechanical durability

Number of no-current operating cycles that a contactor is able to carry
out.

Assessed failure rate

Defined according to IEC 60947-5-4. This rate is given in standard
industrial environments for the contactor relays and for the built-in
auxiliary contact of contactors.

Load factor
Ratio of the on-load operating time to the total cycle time x 100.

Switching frequency
Number of switching cycles per hour.

Plugging
Stopping or fast reversal in rotation direction of a motor by two supply
leads being interchanged while the motor is running.

Inching

Energization of a motor's circuit repeatedly or for short periods with the
aim of obtaining small movements of the driven mechanism.

Coil operating limits
Expressed in multiples of the nominal control circuit voltage Uc for the
upper and lower limits.

Mounting position

Comply with the manufacturer's instructions. Restrictions are to be
taken into account for certain mounting positions.

Rated breaking or making capacity

Root mean square (r.m.s.) value of the current that the contactor is able
to break or make at a given voltage according to the conditions speci-
fied by standards and for a given utilization category.

Intermittent duty

Duty during which the contactor is successively closed or open for
periods which are too short to enable the contactor to achieve thermal
balance.
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Ambient temperature
Air temperature close to the contactor.

Time

— Time constant: Ratio of the inductance to the resistance
(L/R = mH/Q = ms).

— Short-time withstand current: Current that the contactor is able to
withstand in closed position for a short time interval and in specified
conditions.

— Closing time: Time interval between the coil energization and the
instant the contacts touch on all the poles.

— Opening time: Time interval between the coil de-energization and the
instant the contacts separate on all the poles.

Rated control voltage Uc
Control voltage value for which the control circuit is sized.

Rated operational voltage Ue

Voltage to which the contactor's utilization characteristics refer. In
three-phase it is the phase-to-phase voltage.

Rated insulation voltage Ui
Reference voltage for dielectric tests and creepage distances.

Rated impulse withstand voltage Uimp

Peak value of an impulse voltage, having a specified form and polarity,
which does not cause breakdown in specific test conditions.

Shock withstand

Requirement for vehicles, crane drives, installations on board ships and
plug-in equipment. For the acceptable "g" values, the contacts must
not change position and the thermal overload relays must not trip.

Resistance to vibrations

Requirements for vehicles, boats and other means of transport. For
the specified vibration amplitude and frequency values the device must
remain able to operate.
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Standards and utilization categories

Utilization categories:

A contactor's duty is characterized by the utilization category together with the rated operational voltage and current indicated.

Utilization categories for contactors according to IEC 60947-4-1:
Alternating current:

n Direct current:

Utilization categories for contactor relays according to IEC 60947-5-1:
Alternating current: AC-12 Control of resistive loads and static loads with opto-coupler isolation.

Incandescent lamp switching.

Direct current:

DC-14 Control of DC electromagnets having economy resistors.

In fact some applications, and the specific criteria characterizing the various loads controlled by contactors, may modify the utilization characteris-
tics of the contactors. The main applications concerned are:

Capacitor bank switching

Account must be taken of high peaks when the current is made and of harmonic currents during continuous duty. For this application, IEC publi-
cation 60947-4-1 stipulates utilization category AC-6b. The operational currents or powers acceptable for the contactors are determined by our
electrical tests; IEC publication 60947-4-1 gives the calculating formula for determining the operational current (Table 9).

Transformer switching
Account must be taken of the peaks due to magnetization phenomena when the current is made.

For this application, IEC publication 60947-4-1 stipulates utilization category AC-6a. The operational currents or powers acceptable for the con-
tactors are determined using the values obtained for AC-3 or AC-4 category tests and the calculating formula given in IEC 60947-4-1 (Table 9).

Lighting circuit switching

The current peaks occurring on energization of the circuit and the power factor depend on the type of lamps, the connection mode and whether
or not there is compensation.

For this application, IEC publication 60947-4-1 stipulates two standard utilization categories:

— AC-5a for discharge lamp switching.

— AC-5b for incandescent lamp switching.

Slip-ring motor switching
The contactors used for short-circuiting rotor resistors can be used for rotor voltages up to 2 times the rated operational voltage.

The conditions of use of rotor contactors depend on the connection mode of the main poles. IEC 60947-4-1 stipulates AC-2 utilization category
for startor contactor.
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Standards and utilization categories

Utilization categories (cont.)
DC power circuit switching

Arc suppression is more difficult in direct current than in alternating current. Higher the time constant and voltage, heavier the breaking conditions:
consequently several poles have to be connected in series.

AC high current circuit switching
Possibility of increasing performances by connecting poles in parallel.

Circuit switching during temporary and intermittent duty
In these cases higher operational currents are acceptable.

Influence of the length of the conductors used in the contactor control circuit

According to the operational voltages, the cross-sectional areas, the coil consumption and the control layout, difficulties due to line resistances
and capacitances may appear during contactor closing and opening orders.

Making and breaking conditions for utilization categories

Utilization category Durability test conditions Occasional operation
Making and breaking capacities - 50 operating cycles
Making conditions i Breaking conditions Making conditions : Breaking conditions
Ifle U/Ue Cos. 6 Ifle U/Ue Cos. 6 Ic/le Ur/Ue Cos. 6 Ic/le Ur/Ue
or or or
L/R (ms) L/R (ms) L/R (ms)

Contactors for AC circuit switching

1 1 0.95 1 1 0.95 1.5 1.05 0.8 1.5 1.05

2.5 1 0.65 2.5 1 0.65 4 1.05 0.65 4 1.05

6 1 0.65 1 0.17 0.65 10 1.05 0.45 8 1.05

6 1 0.35 1 0.17 0.35 10 1.05 0.45 8 1.05

6 1 0.35 1 0.17 0.35 10 1.05 0.35 8 1.05

6 1 0.65 6 1 0.65 12 1.05 0.45 10 1.05

6 1 0.35 6 1 0.35 12 1.05 0.45 10 1.05

le >100 A 6 1 0.35 6 1 0.35 12 1.05 0.35 10 1.05
Contactors for DC circuit switching
DC-1 1 1 1 1 1 1 1.5 1.05 1 1.5 1.05 1
5 X S § N R S CAMN KIS N S Y L R
DC-5 2.5 1 7.5 2.5 1 7.5 4 1.05 15 4 1.05 15
Contactor relays for AC circuit switching
AC-14 (<72 VA) - - - - - - 6 1.1 0.7 6 1.1 0.7
ACs T e T T 10 1 0.7 1 1 0.4 10 11 0.3 10 11 03
Contactor relays for AC circuit switching
Utilization category Standard operation Occasional operation
Making and breaking capacities - 50 operating cycles

Making conditions Breaking conditions Making conditions Breaking conditions

I/le U/Ue Toes I/le U/Ue Toes Ic/le Ur/Ue Toes Ic/le Ur/Ue
DC-13 1 1 6 P(1) 1 1 6 P(1) 1.1 1.1 6 P(1) 1.1 1.1
DC-14 - - - - - - 10 1.1 15 ms 10 1.1

(1) The value "6 x P" is the result of an empirical relation which is estimated to represent most DC magnetic loads up to the highest limit of P = 50 W (6 x P = 300 ms). It is accepted
that loads having drawn energy above 50 W are made up of weaker loads in parallel. As a consequence, the 300 ms value must form the highest limit whatever the value of the
power drawn.

Key:

U () = applied voltage (current) Ic = making and breaking current expressed in DC or in AC like

Ur = recovery voltage the r.m.s. value of the symmetrical components

L/R — test circuit time constant Toos = time required to reach 95% of the current in steady-state
conditions, expressed in milliseconds

Ue (le) = rated operational voltage (current) P
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Degrees of protection

General

In an installation, the degree of protection required for electrical equipment depends on the environmental characteristics. The degree of protec-
tion, ensured by the enclosure of equipment or by the cubicle containing the equipment is expressed by the IP code which gives the level of pro-
tection against access to hazardous parts, the ingress of foreign bodies and/or the ingress of water, in compliance with IEC 60529, IEC 60947-1.

Besides the IP symbol, the complete code has two figures followed (optionally) by two additional letters. A short description of the elements used

in IP coding is given below.

IP... code Figures Specifications for installation protection Protection of persons
or letters
First figure Against ingress of foreign bodies Against access to hazardous parts with:
0 No protection
n 1 Backof hand
2 Finger
3 Tool T
4 wire T
5 “égainst dust Wirg T
6 Total protection agéinst dust Wire T
Second figure Against entrance of water having a harmful effect
0 No protection
e e
T
B
T
e T
B
e e
8 Permanent immersion T
Additional letter (optional) for use with: Against ingress of foreign bodies Against access to hazardous parts with:
First figure O A Stopped by a barrier with a 50 mm @ sphere Back of hand
First figure 0or1 B Entrance ﬁger limited to 80 mm Firi‘g‘er """
First figure 1or2 C Wire with 7
First figure 2 or 3 D Wire with 1 mm @ and length of 100 mm wire T
Additional letter (optional) Specific additional information
H High voltage apparatus -
M h are moving during water test
S h are stationary during water test
w Specified atmosphéric conditions

Note: The type of enclosure or cubicle in which the equipment must be installed prevails with respect to the degree of protection.
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Climatic withstand of devices

The life time of devices are mainly influenced by series of climatic factors which cause their corrosion.

In practice, besides climatic conditions, there are other factors which may damage equipment such as fungi, insects (termites), dust, work site dirt
and aggressive environment (salty or sulphurous atmosphere, etc.) which can often only be identified at the place of installation.

Climatic stress, definitions and test conditions are dealt with in national publications such as the DIN 50 series and UTE 63-100 publication which
are attached to international publications such as IEC 60068.

The test conditions are:

Description Symbolization Time of one cycle Cycle phase time Temperature Relative humidity
in test chamber
Humidity |IEC 60068-2-30 24 hours 12 hours including 40 °C 95 %
and Test Db TISEINABMIDEIAIUIE | oot
variable 12 hours including 25°C 95 %
temperature cooling (open device)

ABB contactors have been used for many years in the most countries, with hot and humid climates for example: Brazil, Indonesia, India or on
ships. Experience has shown that ABB devices can be used in most countries throughout the world.

The climate of the country in which the apparatus is installed is not the determining choice factor.

Account must be taken of:

— the immediate environment of the devices (sheltered, ventilated, temperature),
— the aggressivity of the immediate atmosphere at the place of installation,

- the length and frequency of non operating periods.

In the case of frequent condensation (i.e. the formation of condensation caused by rapid changes in temperature), heating resistors must be
installed in cubicles (100 to 250 W per m? of enclosure).

The table below gives the cases where heating is necessary.

Environment i Operating conditions i Climate i Internal heating
i of enclosure

Inside No running water Continuous or not ;AII climates Without

premises condensation ‘

th running water : Without

: Without
"""""""" . : With

Outside, sheltered running water : Without
i no condensation F With

Outsideor i With running water : Without

by the seaside : ) { Without
: Tropical i With

The entrance of dust, insects, dirt, etc. in devices may be prevented if the appropriate degree of protection according to IEC 60529 is chosen (See "Degree of protection” table).
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Electrical cross-reference

AF Range vs. A Line

UL / CSA

GUS

LISTED
AG general usa [A AC motor ratings, broak all es, SUSORZ ..o
SPASEINRL g UL file /
Contactor : 1
; : 220- £ 200- £ 220- - 440- : 550- vol. / sec.
120V D240V 208V i240V 48OV 60OV
AF Range, 3 pole contactors
AF09/Z-30.. 25 5 o E312527/7/1
AF1212:30 28 E312527/7/1
AF16/2:30 30 E312527/7/1
AF26/2:30 45 E312527/7/1
AFS0/Z:30 50 E312527/7/1
AF38/2:30 50 E312527/7/1
AF40-30 60 E312527/14/1
AF52:80 80 E312527/14/1
AFB5-30 9 E312527/14/1
(AT80-30 105 E312527/14/1
AF96-30 115 E312527/14/1
AFT16:50 160 E36588/9/101
AF140-50 200 E36588/9/101
AF146-50 200 'E36588/9/101
AF190-50 280 E36588/9/102
AF205-30 250 E36588/9/102
AF265-30 300 E36588/9/103
AF305-30 350 [E36588/9/103
(AF370-80 400 [E36588/9/103
AF400-80 550 'E36588/6/4
AF460-30 650 'E36588/6/4
(AT580-30 750 'E36588/6/5
AFT50-30 900 'E36588/6/5
AF1250:80,, 1210 E73397/2/11
AF1350:80., . 1380 'E36588/6/6
AF1650-80.. | 1650 E36588/6/6
(AF2050-30.. |2100 E73397/2/12
AF2650-80.. | 2700 E73397/2/15
A Line, 3 pole contactors
AVESS0 21 : E312527/1012
VEI2:30. 25 E312527/10/2
VEI6:30. 80 E312527/10/2
B30, 40 E312527110/3
A/E30-30, 50 E312527/10/4
AVEA0-50. 60 E312527/10/4
NEFS0-30.. |80 E312527/10/1
NEFES-30. %0 E312527/10/1
NEFTSS0., .18 E312527/10/1
AF95-80, 125 E36588/6/1
AFT10-50 150 E36588/6/1
AFT45-30 230 'E36588/6/2
AF185-30 250 E36588/6/2
AF210-30 300 E36588/6/3
AF260-30 80 E36588/6/3
A/F300-30.. 400 400 E36588/6/3

(1) When used with LX.. terminal extension.
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Electrical cross-reference
AF Range vs. A Line
IEC / NEMA

Controller

Utilization category AC-1,
40°C, le [A]

RERGA

Utilization Category AC-3, 55°C, 50/60 Hz

i Rated operational power 3 phase [kW]

£ 380V
£ 400V

AC-3 |
le[A] : 230v

415V l4dov 1500V

£690V 1000V

AC motor ratings, Class A controllers, break all lines

in. 1 phase [hp] i3 phase [hp]
NEMA Contin : z z

. iuous i H H
size i 115V 1280V 1200V 230V

AF Range, 3 pole
AF09/Z-30..

25

contactors
(25

9 2o i i iy

55

55

- 0 9 033 i .
AF12/2-30.. 28 28 - 12 i3 ‘55 i55 i55 i75 75 0 18 it 2 3 ‘3
AF16/2-30.. 30 30 - 18 4 75 9 ‘9 ‘9 ‘9 - i - i - i
AF26/Z-30.. 45 145 - 2 i85 11 i1 45 15 115 1 27 2 i3 75
AF30/Z-30.. 50  i50 - 32 g 15 i15  i185 {185 {185 - - - - -
AF38/Z-30.. 50  i50 - 88 11 1185 185 22 22 122 - - - - - -
AF40-30.. 70 70 - 40 11 185 122 22 2 i 2 45 3 75 10 15
AF52-30.. 100 100 - 53 15 i22  :30 30 30 30 - - - i -
AF65-30.. 105 1105 - 65 185 :30 i37 37 i3] 57 - - - - -
AF80-30.. 125 1125 - 80 22 137 145 45 45 45 3 £90 - - 130
AF96-30.. 130 i180 - 96 25 45 155 55 55 55 - - - - - i
AF116-30.. 160 1160 i — 116 30 i85 i85 75 75 55 S - - - -
AF140-30.. 200 1200 i 140 i37  i75  i75  i90 90 75 4 135 - - i50

AF146-30..

225

i225

146 45 75 75 Q0

90

90

AF190-30..

275

:975

190 55 90 90 110

4110

1132

AF205-30..

350

£350

205 155 110 110 (132

1132

£160

AF265-30.. 400 400 350 |265 75 182 132 160 160 200 5 a0 - 7100
AF305-30.. 500 i500 375 |305 190  i160 160 160 200 250 - Q- - - -
AF370-30.. 600 i600 400 870 110 1200 200 200 250 815 - i - - -
AF400-30.. 600 i600 600 400 110 1200 220 220 250 815 - i= - - -
AF460-30.. 700 700 700|460 182 i250 250 250 815 (855 6 £ 540 - - £200
AF580-30.. 800 i800 800 |580 160 315 i355 i385 £500 - i= - - -

AF750-30..

1050

£1050

1000

AF1250-30..

1260

£1260

- 1260

750 220 400 425 450

AF1350-30..

1350

£1350

1350

860 257 1475 1500 560

AF1650-30..

1650

£1650

1650

AF2050-30..

2050

£2050

1050 315 560 600 670

AF2650-30..

2650

£2650

£ 2650

A Line, 3
A/E9-30..

pole contactors

25

‘25

‘55

‘55

AE12-30.. o7y — |12 3 's5 55 55 715 15 P =
AE16-30.. 30 i30 - 17 4 75 09 ‘9 ‘9 ‘9 0 18 i1 2 i3 i3

AE26-30.. 45 145 - 26 65 11 41 15 if5 15 1 27 2 i3 75 i75
A/E30-30.. 55 55 - 32 9 15 i15 1185 {185 185 S [ -
AJE40-30.. 60 60 - 87 11 1185 1185 22 22 i - i- - = -
A/E/F50-30.. 100 i100 - 50 15 i22  i95 25 30 80 2 45 i3 75 15
AE/F63-30.. 15 115 - 65 185 i30 37  i37  i37 i3y - i - - - -
AE/F75-30.. 125 125 = |75 To0 gy 40 140 45 40 3 90 - - 130
A/F95-30.. 145 1145 - 9 i25 45  i55  i55  iB5  iB5 - Q- - -
A/F110-30.. 160 - - - - -

£160

110 30 85 59 59

159

‘75

A/F145-30..

250

£250

145 45 75 75 75

90

110

A/F185-30..

275

§275

185 55 90 90 90

1110

132

A/F210-30..

350

£350

210 i59  i110 110 (110

132

160

A/F260-30..

400

£400

260 80 140 140 140

£180

£200

A/F300-30..

500

£500

305 (90 160 160 (160

£200
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North American HVAC applications

General

AF Range contactors can be used for North American HVAC applications, controlling loads such as resistive heaters and refrigerant compressor
motors. The cycling endurance required for controllers in these applications is typically higher than those for squirrel cage motors.

This testing has been performed in accordance with UL 60947-4-1A and CSA C22.2 No. 60947-4-1A, 1st edition.

_UL/CSA ! Catalog Global cULus
Resistance Definite purpose ratings for use with hermetic refrigeration compressors, 3-phase, utiliza- i number (1) : reference i
air heating, tion category AC-8a i code (1)
3-phase Full load Amps  200- 220- 440- 550- :
_eoov 208V 240V 480v 600V
n A CFLA “LRA “LRA “LRA “LRA
3-pole non-reversing contactors
20 20 120 120 120 80 | AF09-30-10-13 | 1SBL137001R1310  E312527
2 95 150 1150 1150 £100 ] : 1SBL157001R1310 { E312527
30 30 180 1180 1180 1120 £ 1SBL177001R1310 { E312527
45 i35 1210 1210 1210 140  1SBL237001R1300 { E312527
50 40 240 240 £ 240 1160 £ 18BL277001R1300 { E312527
50 Y45 0 210 210 T80 £ 1SBL297001R1300 "E312507
: {1SBL347001R1311 | E312527
] ©1SBL367001R1311 { E312527
Planned testing. . AF65-30-11-13 . 15BL387001R1311 | E312507
. AF80-80-11- : 1BL397001R1311 : E812527
¢ AF96-30-11-13 - 1SBL407001R1311 { E312527
£ 800 £ 800 £ 800 £ 800 ] - 1SFL427001R1311 ¢ £36588
£ 875 £ 875 {875 {875 - 1SFL447001R1311 | £36588
: £1050 1050 1050 1050 - 1SFL467001R1311 | E36588
= £ 200 £1400 £1400 £1400 £1400 - 1SFL487002R1311 | E36588
- £ 250 1500 1500 £ 1500 £ 1500 . 1SFL527002R1311 | E36588
- £300 £ 2100 2100 2100 2100 . 1SFL547002R1311 | E36588
- £350 {2450 {0450 {0450 {0450 . 1SFL587002R1311 | E36588
- 520 3120 3120 3120 3120 . 1SFL607002R1311 | E36588
- 520 3120 3120 3120 3120 ] . 1SFL577001R7011 | E36588
- © 650 $ 3746 : 3746 : 3746 : 3746 © AF460-30-11-70 © 1SFL597001R7011 | E36588
4-pole non-reversing contactors
L 20 £ 120 £ 120 ) | AF09-40-00-13 . 1SBL137201R1300 | 319322
Planned 30 180 180 £120 ] £ 1SBL177201R1300 ¢ E319322
testing.  : — - Lo - Lo , . 1SBL237201R1300 E319322
= P P P - P - © AF38-40-00-13 © 1SBL297201R1300 | E319322
(1) Ratings representative of all auxiliary configurations and coil voltages, including low-consumption versions.
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CSA elevator applications

General

AF Range contactors can be used for CSA elevator applications, controlling motors utilized in equipment designed to transport personnel.
These devices have been tested under load to 500,000 electrical cycles at twice their rated nominal current.

This testing has been performed in accordance with CSA B44.1 / ASME 19.2.2

Ordering details

i Catalog number i Global i cULus
i : reference :
H code (1)
i 3-phase
§ 200-208V §220-240V ¢ 440-480V ¢ 550-600V
‘hp ‘hp ‘hp ‘hp
1 1 3 3 © AF09-30-10-13 . 1SBL137001R1310 | E312527
) ) ‘5 ‘5 ¢ AF12-30-10-13 ¢ 1SBL157001R1310 ¢ E312527
¢ AF16-30-10-13 ¢ 1SBL177001R1310 ¢ E312527
‘5 ‘5 {15 ‘15 ¢ AF26-30-00-13 ¢ 1SBL237001R1300 ¢ E312527
(75 ‘75 {20 £ 20 ¢ AF30-30-00-13 ¢ 1SBL277001R1300 ¢ E312527
(75 i10 £ 20 £ 20 ¢ AF38-30-00-13 ¢ 1SBL297001R1300 i E312527
¢ AF40-30-11-13 ¢ 1SBL347001R1311 § E312527
¢ AF52-30-11-13 ¢ 1SBL367001R1311 { E312527
Planned testing. ¢ AF65-30-11-13 ¢ 1SBL387001R1311 { E312527
¢ AF80-30-11-13 ¢ 1SBL397001R1311 { E312527
© AF96-30-11-13 © 1SBL407001R1311 | 312527

4-pole non-reversing contactors ) ) ) ) ) )
05 ‘15 i3 i3 175 £10 ¢ AF16-40-00-13 ¢ 1SBL177201R1300 | E319322
(1) Ratings representative of all auxiliary configurations and coil voltages, including low-consumption versions.
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North American lighting applications

General

AF Range contactors can be used for North American lighting applications, controlling the two basic types of lighting loads: Tungsten, or incan-
descent, and ballast, or fluorescent. These devices are rated for controlling single phase (one load per pole up to 347 V AC) and three phase

loads up to 600 V AC.

This testing has been performed in accordance with UL 60947-4-1A and CSA C22.2 No. 60947-4-1A, 1st edition.

Ordering details

UL/CSA ) ) Catalog number Global reference cULus
Tungsten lamps ) i Electrical discharge lamps (ballast) (1) code (1) ‘
1-phase, 3-phase, 1-phase, 3-phase, :
per pole break all lines per pole ) break all lines
n U7V 600V A ) 600V
A CA CA CA
3-pole non-reversing contactors
i 20 ¢ AF09-30-10-13 | 1SBL137001R1310 {E312527
125 ¢ AF12-30-10-13 : 18BL157001R1310 :
30 ¢ AF16-30-10-13 : 18BL177001R1310
45 ¢ AF26-30-00-13  18BL237001R1300
i 50 ¢ AF30-30-00-13 : 18BL277001R1300
Planned testing. i 50 ¢ AF38-30-00-13 : 1SBL297001R1300
65 ¢ AF40-30-11-13 : 1SBL347001R1311
80 ¢ AF52-30-11-13 : 1SBL367001R1311
90 ¢ AF65-30-11-13 : 1SBL387001R1311
105 . AF80-30-11-13 © 1SBL397001R1311
""" 115 . AF96-30-11-13 . 15BL407001R1311
- - | AF116-30-11-13 : 1SFL427001R1311
- - | AF140-30-11-18 : 1SFL447001R1311
- - | AF146-30-11-18 : 1SFL467001R1311
- - , ¢ AF190-30-11-13 ¢ 1SFL487002R1311
'''''' Planned testing. : : ;
- - i AF205-30-11-13  1SFL527002R1311
- - : AF265-30-11-13 . 1SFL547002R1311
- P - : AF305-30-11-13 : 1SFL587002R1311 :
- P ¢ AF370-30-11-13 ¢ 1SFL607002R1311 * E36588
4-pole non-reversing contactors
¢ AF09-40-00-13 . 1SBL137201R1300 { E319322
¢ AF09-22-00-13 : 1SBL137501R1300 :
¢ AF16-40-00-13 - 1SBL177201R1300
Planned testing. Planned testing. AT16:22:00°18 1SBU77501R1"300
¢ AF26-40-00-13 £ 1SBL237201R1300
 AF26-22-00-13 . 1SBL237501R1300
¢ AF38-40-00-13 - 18BL297201R1300 ‘
¢ AF38-22-00-13 £ 1SBL297501R1300 { E319322

(1) Ratings representative of all auxiliary configurations and coil voltages, including low-consumption versions.
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Pilot duty and overload trip classes

Pilot duty

Pilot duty is a rating assigned to a relay or switch that controls the coil of another relay or switch. This rating is applied to auxiliary devices
utlized in the control circuit. Devices are typically marked with contact rating designations, first an AC value, and second a DC value (ie. A600,
Q600). Charts like the ones below can be used to determine the maximum current and voltage that the device is suitable for.

Pilot duty ratings for AC control circuits acc. UL 508, Table 139.1

Continuous
Contact  thermal
rat|r_\g . i current
designation

i Continuous
Cohtact i thermal
rating ¢ current
designation  :..

‘A
10
10

Overload trip classes

In addition to their current setting, overloads are also marked with a trip class. This class indicates the period of time that an overload will delay
before normal tripping characteristics take effect. This delay is an important consideration based on the starting time of the motor.

Overload trip classes acc. UL 60947-4-1A
Trip class Tripping Time Tp (Seconds)

i2<Tp<10

f4<Tp<10

{6<Tp<20

{9<Tp<30
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AFQ9 ... AF96 contactors
DC circuit switching

General
The arc switching on DC is more difficult than on AC.
For selecting a contactor it is essential to determine the current, the voltage and the L/R time constant of the controlled load

For information, typical time constant values are quoted hereafter: non inductive loads such as resistance furnaces (L/R ~ 1 ms), inductive
loads such as shunt motors (L/R ~ 2 ms) or series motors (L/R = 7.5 ms)

The addition of a resistor in parallel with an inductive winding helps in the elimination of the arcs
All the poles required for breaking must be connected in series between the load and the source polarity not linked to earth (or chassis).
Technical data

The tables indicate for the standard contactors the le max. operating currents depending on: the utilization category (i.e. L/R) DC-1, DC-3,
DC-5 as defined in the IEC 60947-4-1 publication, the operating voltage Ue and the pole coupling details.

Ampere values quoted in these tables are valid for a -25...+70 °C temperature close to the contactors, as long as these values do not exceed
the AC-1 Ampere values for the corresponding ambient temperature

n Max. switching frequency: 300 cycles/h.

Selection table

Contactor types AFQ9. {AF12 i AF16 AF26 . AF30 AF38 . AF40 AF52 AF65 AF80 AF96
yp 3 or 4-pole 3-pole  i4-pole 3-pole 3-pole  i4-pole 3-pole 3-pole 3-pole 3-pole 3-pole

Utilization category DC-1, L/R <1 ms
25A i27TA  IB0A  i45A  i45A  i50A  B0A  i55A  i70A  i100A  i105A  i125A  i130A
B N T W . W :

25A 2T A 30A 45 A 45A 50A 50A 55 A 70A 100 A 105A 125A 130 A
25A 2T A 30A 45A 45A 50A 50A 55 A 70A 100 A 105A 125A 130 A
10A 15A 20 A - - - - - - - - - -
25A 27T A 30A 45 A 45 A 50A 50 A 95 A 70A 100 A 105A 125A 130 A
25 A 27T A 30A 45 A 45 A 50A 50 A 95 A 70A 100 A 105 A 125 A 130 A
25 A 27 A 30A 45 A 45 A 50A 50A 55 A 70A 100 A 105 A 125 A 130 A

25 A - 30A - 45 A - - 55 A -
25A  i- i30A - f4BA i iB5A  i-
25.A i30A i- (45 A i55A  i-
10 A . F90 A . [ [ [ [ i [

25 A (27T A i30A (45 A {50 A {50 A {70A (100A  i105A  i125A  i130A
6A 7A ‘8 A o . . o i . o . . o
25 A 27 A 30 A 45 A - 50 A 50 A - 70A 100 A 105 A 125A  i130A
25 A 27 A 30 A 45 A - 50 A 50 A - 70A 100 A 105A  i125A 130 A
6A 7A 8A - - - - - - - - - -
25.A 27.A 30 A 45 A - 50.A 50 A - 70.A 100A 105.A 125A.i130A
25 A 27 A 30 A 45 A - 50 A 50 A - 70A 100 A 105 A 125A i130A
25 A 27 A 30A 45 A - 50 A 50 A - 70A 100 A 105 A 125A  i130A
25 A - 30A - - - - - - - - - -
25A i i30A i-
25A - (30A. -
6A ‘BA
f12A (16 A (20 A i25A i25A (70A (100A  i105A  i125A  i130A
4A SAA o . . o i . o . . o
25 A 27 A 30 A 45 A - 50 A 50 A - 70A 100 A 105 A 125A  i130A
10A 15A 20 A 45 A - 50 A 50 A - 70A 100 A 105A  i125A 130 A
4A 4A 4A - - - - - - - - - -
25.A 27.A 30A 45 A - 50.A 50 A - 70A 100A 105.A 125A.i130A
25 A 27 A 30 A 45 A - 50 A 50 A - 70A 100 A 105 A 125A i130A
9A 12A 16 A 20A - 25 A 25 A - 70A 100 A 105 A 125A  i130A
25 A - 30A - - - - - - - - - -
25A - (30A , - ,
10A L20A. L L
4A (4A
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AF09-22-00-11 oo 2.26  AFOINOOZ-30-10-20 ......ccovneees 216 AF116R-30-22-11 ..o 212 AF12N0Z-30-10-22......ccenne. 2.16
AF09-22-00-12 .o, 2.26  AFO9NOOZ-30-10-21 ...ooovvves 216 AF116R-30-22-12 ..o 212 AF12NOZ-30-10-23 .......ccvvveee 2.16
AF09-22-00-13 ..o 2.26  AFO9INO0Z-30-10-22 ................ 216 AF116R-30-22-13 ...ccvvvivin, 212 AF12NOZM-3022-21.........c....... 2.22
AF09-22-00-14 ..o 2.26  AFO9NOOZ-30-10-23......cccevevee 216 AF116R-30-22-14 ..o, 212 AF12NOZM-3022-22................. 2.22
AF09-22-00-41 ..o 2.26  AFO9NOOZM-3022-21............... 222 AF12-30-01-11 i 2.2 AF12N0ZM-3022-23................. 2.22
AF09-30-01-11 i 2.2 AFO9NOOZM-3022-22............... 222 AF12-30-01-12 oo, 2.2 AF12N0ZR-3022-21 ...cccovvnee. 2.22
AF09-30-01-12 .ooiviiieie 2.2 AFO9NO0ZM-3022-23............... 222 AF12-30-01-13 .o, 2.2 AF12N0ZR-3022-22 ..........c....... 2.22
AF09-30-01-13 .o 2.2 AFO9NOOZR-3022-21 ............... 222 AF12-30-01-14 .o 2.2 AF12N0ZR-3022-23.......ccoeee.. 2.22
AF09-30-01-14 ..oviviiiiiie 2.2 AFO9NOOZR-3022-22................ 222 AF12-30-01-41 .o, 2.2 AF12R-30-22-11 ..o 2.9
AF09-30-01-41 ..oiiviiiii 2.2 AFO9NOOZR-3022-23................ 222 AF12-30-10-11 oo, 2.2 AF12R-30-22-12 ..., 2.9
AF09-30-10-11 oo 2.2 AFO9R-30-22-11 ..o, 2.9 AF12-30-10-12 .o, 2.2 AF12R-30-22-13 ..., 2.9
AF09-30-10-12 .ooviiiieeie 2.2 AFO9R-30-22-12 ..ocveiieiiinnn, 2.9 AF12-30-10-13 i, 2.2 AF12R-30-22-14 ..o 2.9
AF09-30-10-13 ..oiiiicie 2.2 AFO9R-30-22-13 ..o 2.9 AF12-30-10-14 .o, 2.2 AF12R-30-22-41 ..., 2.9
AF09-30-10-14 .o 2.2 AFO9R-30-22-14 ....cccooovvvvinn 2.9  AF12-30-10-41 .o, 2.2 AF12Z-30-01-20 .o, 2.3
AF09-30-10-41 .oiiiiiiie, 2.2 AFO9R-30-22-41 ...cccovvvvirrnnn 2.9  AF1250-30-11-68.....ccccvvvvevrnnn, 2.8 AF12Z-30-01-21 .o 2.3
AF09-40-00-11 .oiiiiiie 2.26  AF09Z-22-00-20 ....ccovovieinnnn. 2.27  AF1250-30-11-69....ccccveviiriinnn, 2.8 AF12Z-30-01-22 .o, 2.3
AF09-40-00-12 ..o, 226 AF09Z-22-00-21 ..vovviiiiin 2.27  AF1250-30-11-70. oo, 2.8 AF12Z-30-01-23 ..o, 2.3
AF09-40-00-13 ..o 226 AF09Z-22-00-22 .....ccccvvvinenn, 2.27  AF1250-30-11-71.iiiicen, 2.8 AF12Z-30-10-20 ..coooiiiiiie, 2.3
AF09-40-00-14 ..o 226  AF09Z-22-00-23 ....ccovviirne. 2.27  AF12M-30-22-11..oieiiiiine, 2.9  AF12Z-30-10-21 .o, 2.3
AF09-40-00-41 ..o 226 AF09Z-30-01-20 ..ocvoviviiiien, 2.3 AF12M-30-22-12..ciciiiiiin, 2.9  AF12Z-30-10-22 ..o, 2.3
AFOOM-30-22-11...ovciiiiienns 2.9  AF09Z-30-01-21 .o, 2.3 AF12M-30-22-13...cccciviiiiiinnn, 2.9  AF12Z-30-10-28 ..o, 2.3
AFOOM-30-22-12...cviiiiiie 2.9  AF09Z-30-01-22 ..o 2.3 AF12M-30-22-14...cccciiiiiin, 2.9  AF12ZM-30-22-21.....cccccivvnnn. 2.10
AFOOM-30-22-13.....ociiiiicens 2.9  AF09Z-30-01-23 ..o 2.3 AF12M-30-22-471 .., 2.9  AF12ZM-30-22-22.......cccccivinnn. 2.10
AFOOM-30-22-14.....ocvvviiiinns 2.9  AF09Z-30-10-20 ...coovovvvivirirnnn, 2.3 AF12NO-30-01-11 .o, 215 AF12ZM-30-22-23......c.cccennne. 2.10
AFOOM-30-22-41 ..o 2.9  AF09Z-30-10-21 oo 2.3 AF12NO-30-01-12..cviiivirnnnn, 215 AF12ZR-30-22-21 ..o 2.10
AFO9N0O-30-01-11 .o 215 AF09Z-30-10-22 ..oovoiiviiiin 2.3 AF12N0-30-01-13 ..o 215 AF12ZR-30-22-22 .....ccoovvinnnn. 2.10
AFO09N0O-30-01-12 ..o 215 AF09Z-30-10-23 ..o 2.3 AF12NO-30-01-14 ..o, 215 AF12ZR-30-22-23......cccoevne. 2.10
AFO9NO0-30-01-13 ..o 215 AF09Z-40-00-20 ...ccoovovieinne. 2.27  AF12NO-30-01-471 .ovivieiian, 215 AF1350-30-11-70. oo, 2.8
AFO09N0O-30-01-14 ..oovvne 215 AF09Z-40-00-21 ..oooviiiiiins 2.27  AF12N0-30-10-11 .coeiien 215 AF140-30-11-11.ie, 2.5
AFO09N0O-30-01-41 ..o 215 AF09Z-40-00-22 ..o, 227 AF12NO-30-10-12 .cveveveviae, 215 AF140-30-11-12. e, 2.5
AFOINOO-30-10-11 e 215 AF09Z-40-00-23 ....cccvovvirinne, 2.27  AF12NO-30-10-13..ivieiviann, 215 AF140-30-11-13..iiiie, 2.5
AFOINOO0-30-10-12 ..o 215 AF09ZM-30-22-21.....cccccvvnnes 210 AF12N0-30-10-14 ..o 215 AF140-30-11-14.iie, 2.5
AFO09N0O-30-10-13 ..o 215 AF09ZM-30-22-22..........ccoovue. 210 AF12NO-30-10-41 .ovovevevian, 215 AF140-30-11B-11 .o, 2.5
AFO9NOO0-30-10-14 ..oovvvienee 215 AF09ZM-30-22-23......ccccveee. 210 AF12NOM-3022-11...ccvieiverane, 2.21 AF140-30-11B-12 oo 2.5
AFOON00-30-10-41 ..ovoviiine 215 AF09ZR-30-22-21 ...ocvoviiens 210 AF12NOM-3022-12.......ccccvnnee. 2.21 AF140-30-11B-13 ..o 2.5
AFOINOOM-3022-11 ..o 221 AF09ZR-30-22-22.......ccccccvvnn. 210  AF12NOM-3022-13.......cccceveve. 2.21 AF140-30-11B-14 ..o 2.5
AFOINOOM-3022-12.......0cvevnenee 221 AF09ZR-30-22-23 ......cccceoveven. 210  AF12NOM-3022-14.......ccccene. 2.21 AF140M-30-22-11 v 2.12
AFOONOOM-3022-13......ccevvnie 221 AF116-30-11-11 i 2.5  AF12NOM-3022-41........coco.eee. 2.21 AF140M-30-22-12....cocvviine 212
AFO9INOOM-3022-14................. 221 AF116-30-11-12.iiiiiiii 2.5 AF12NOR-3022-11....cccoveiane 2.21 AF140M-30-22-13..0ceivieae 212
AFOINOOM-3022-41........coenee 221 AF116-30-11-13..iiiee 2.5 AF12NOR-3022-12......cccccevnee 2.21 AF140M-30-22-14....ccovviene 2.12
AFOONOOR-3022-11 ....cvvviinne 221 AF116-30-11-14..iiis 2.5 AF12NOR-3022-13 ... 2.21 AF140N4-30-11-11 e 2.18
AFO09NOOR-3022-12 .....cvvvvveee. 221 AF116-30-11B-11 . 2.5 AF12NOR-3022-14......ccccceveee 2.21 AF140N4-30-11-12 oo 2.18
AFO9NOOR-3022-13 .......ocvevenee 221 AF116-30-11B-12 .o 2.5 AF12NOR-3022-41 ..o 2.21 AF140N4-30-11-13 .o 2.18
AFO9NOOR-3022-14 ........covene 221 AF116-30-11B-13 i 2.5  AF12N0Z-30-01-20.......ccovvnee. 216 AF140N4-30-11-14 oo 2.18
AFO09NOOR-3022-41 .......ovvvee. 221 AF116-30-11B-14 .o 2.5 AF12NOZ-30-01-21 oo 216 AF140N4-30-11B-11....ccoeven. 2.18
AFO9NOOZ-30-01-20 ..o 216 AF116M-30-22-11 ..o, 212 AF12N0Z-30-01-22 ......ccvnneve. 216 AF140N4-30-11B-12................ 2.18
AFO9NOOZ-30-01-21 ..o 216 AF116M-30-22-12....cccivene. 212 AF12N0Z-30-01-23 .....cevvvenne 216 AF140N4-30-11B-13................ 2.18
AFO09IN00Z-30-01-22 ......covvvee. 216 AF116M-30-22-13.....cccvvnnnn, 212 AF12NOZ-30-10-20 ......ccvvnneeen. 216 AF140N4-30-11B-14................ 218
AFO9NO0Z-30-01-23 ......ocoevvee 216 AF116M-30-22-14....cccvvene. 212 AF12NOZ-30-10-21 ..o 216 AF140N4M-3022-11........c..... 2.24

Motor protection and control | 5.1

E)www.famcocorp.com ~
= " (P Tel:eti-FAcooe Fa (255 Uassaio 8312) (6 ,Suld oS, Pl ingliS . lygs
() E-mail: info@famcocorp.com
- ) Fax:oP) - FFAqESEPY P SU sl i o8Il 59509

(©) @famco_group



C)www.famcocorp.com

() E-mail: info@famcocorp.com

FAMCO
Creiudjslsd

Catalog number alphanumeric

Catalog number Page Catalog number Page Catalog number Page Catalog number Page
AF140N4M-3022-12.....cocenne 224 AF16R-30-22-14 ..o, 2.9  AF26-22-00-11 oo, 226 AF26M-30-22-41....cccvevivirrnn, 2.9
AF140N4M-3022-13......cocene 2.24  AF16R-30-22-41.....cccvevevenne. 2.9  AF26-22-00-12 oo 226 AF26N1-30-00-11 ..o 2.15
AF140N4M-3022-14........coco 224 AF16Z-22-00-20 ...coccovvveen. 2.27  AF26-22-00-13 .o 226 AF26N1-30-00-12..cccccvirivnnnan. 2.15
AF140N4R-3022-11 .oovvvnen 224 AF16Z-22-00-21 oo 227  AF26-22-00-14 ..o 226 AF26N1-30-00-13...ccccvvvivnnnnn. 2.15
AF140N4R-3022-12 ... 224 AF16Z-22-00-22 ...coovoveverr, 2.27  AF26-22-00-41 ..o, 226 AF26N1-30-00-14 ..o 2.15
AF140N4R-3022-13 ........cevevne 224 AF16Z-22-00-23 .....coovovev 2.27  AF26-30-00-11 .o, 2.2 AF26N1-30-00-41 ..o 2.15
AF140N4R-3022-14 ....covvvnve. 2.24  AF16Z-30-01-20 ...cooveveveverirne, 2.3 AF26-30-00-12 ...ccvovviiiennne 2.2 AF26N1M-3002-11.....ccovvnnne. 2.21
AF140R-30-22-11 .o 212 AF16Z-30-01-21 oo, 2.3 AF26-30-00-13 ..o 2.2 AF26N1M-3002-12.....ccccvvenee. 2.21
AF140R-30-22-12 ....coovvne 212 AF16Z-30-01-22 ..o 2.3 AF26-30-00-14 .....cocvvvviiiennn, 2.2 AF26N1M-3002-13......ccccvvvvnee. 2.21
AF140R-30-22-13 ..o 212 AF16Z-30-01-23 ..o, 2.3 AF26-30-00-471 ...ccovviiicnn, 2.2 AF26N1M-3002-14........cocvveee. 2.21
AF140R-30-22-14 ....coovviie 212 AF16Z-30-10-20 ..ovoveveveveve. 2.3 AF26-40-00-11 oo 226 AF26N1M-3002-41......ccccvevnee. 2.21
AF146-30-11-11 .o 25  AF16Z-30-10-21 oo 2.3 AF26-40-00-12 ..o 226 AF26N1M-3022-11....cciviinne. 2.21
AF146-30-11-12.0 2.5  AF16Z-30-10-22 ...cocvoveveveviie, 2.3 AF26-40-00-13 ..o 226 AF26N1M-3022-12......cccccvven.e. 2.21
AF146-30-11-13.iii 2.5  AF16Z-30-10-23 ...cocvovevereeie. 2.3 AF26-40-00-14 ..o 226 AF26N1M-3022-13.....ccccvvvnee. 2.21
AF146-30-11-14...oviis 25  AF16Z-40-00-20 ...cocvovveveee 2.27  AF26-40-00-41 ..o, 226 AF26N1M-3022-14......c.cocoee. 2.21
AF148-30-11B-11 ..o 2.5  AF16Z-40-00-21 oo, 2.27  AF2650-30-11-70..cccciiviriirnn 2.8  AF26N1M-3022-41........cccovee. 2.21
AF146-30-11B-12 oo 2.5  AF16Z-40-00-22 ...ccoovovevven, 2.27  AF265-30-11-11..iiiiiie 2.6  AF26N1R-3002-11 ..o 2.21
AF146-30-11B-13 ..o 25  AF16Z-40-00-23 .....cococvevee 2.27  AF265-30-11-12...cccoiiiiine 26  AF26N1R-3002-12 ...cccvvvvenen 2.21
AF146-30-11B-14 ..o 25  AF16ZM-30-22-21.......ccocvee. 210 AF265-30-11-13..iii 2.6 AF26N1R-3002-13......ccccccvnnine 2.21
AF16-22-00-11 .ooiiiiee 226 AF16ZM-30-22-22.......c.cccvu..... 210  AF265-30-11-14..iiiiiiiie 2.6  AF26N1R-3002-14 ........cocvonee. 2.21
AF16-22-00-12 ..o 226  AF16ZM-30-22-23.................... 210  AF265M-30-22-11....ccviiine, 213 AF26N1R-3002-41 .....ccoovvvvnee. 2.21
AF16-22-00-13 ..o 2.26  AF16ZR-30-22-21.......ccocvue... 210  AF265M-30-22-12.....ccccccvvinnn, 213 AF26N1R-3022-11.....ccccvrnnne 2.21
AF16-22-00-14 .o 226 AF16ZR-30-22-22.......cccve..... 210  AF265M-30-22-13.....ccccccvvinn 213 AF26N1R-3022-12 ..o 2.21
AF16-22-00-41 ..o 226  AF16ZR-30-22-23.................... 210  AF265M-30-22-14........ccccveeee. 213 AF26N1R-3022-13 ..o 2.21
AF16-30-01-11 oo 2.2 AF190-30-11-11.iiicccene, 2.6 AF265N5-30-11-11 ..o 218  AF26N1R-3022-14 .....coovvvnne. 2.21
AF16-30-01-12 ..o 2.2 AF190-30-11-12..0cviviicieceiene, 2.6 AF265N5-30-11-12 ..o 218  AF26N1R-3022-41 .....coovvvvnee. 2.21
AF16-30-01-13 ..o 2.2 AF190-30-11-13..iiicecee. 2.6 AF265N5-30-11-13 ... 218  AF26N1Z-30-00-20.................. 2.16
AF16-30-01-14 ..o 2.2 AF190-30-11-14..iiiircrcccine, 2.6 AF265N5-30-11-14 ..o 218  AF26N1Z-30-00-21 ....ccoovvvrnve. 2.16
AF16-30-01-41 ..o 2.2 AF190M-30-22-11...c.ccvevreen, 213 AF265NS5M-3022-11...ccvviine, 2.24  AF26N1Z-30-00-22..........c........ 2.16
AF16-30-10-11 oo 2.2 AF190M-30-22-12.......c.cccve... 213 AF265N5M-3022-12................. 224 AF26N1Z-30-00-23.......cccvvee. 2.16
AF16-30-10-12 ..o 2.2 AF190M-30-22-13......ccvveee. 213 AF265N5M-3022-13.....ccccvvnnne. 2.24  AF26N1ZM-3002-21................. 2.22
AF16-30-10-13 oo 2.2 AF190M-30-22-14....ccccvvirernnn, 2.13  AF265N5M-3022-14................. 2.24  AF26N1ZM-3002-22.........c0...e. 2.22
AF16-30-10-14 .o 2.2 AF190R-30-22-11 ....covevvee. 213 AF265N5R-3022-11 ...cocvvee, 2.24  AF26N1ZM-3002-23................. 2.22
AF16-30-10-41 ..o 2.2 AF190R-30-22-12......ccvvee.. 213 AF265N5R-3022-12 ...cceveennn, 2.24  AF26N1ZM-3022-21................. 2.22
AF16-40-00-11 .o 226 AF190R-30-22-13....cccovvviverann 2.13  AF265N5R-3022-13................. 2.24  AF26N1ZM-3022-22.......cccc0.e. 2.22
AF16-40-00-12 ..o 226 AF190R-30-22-14 .......cocove.. 213 AF265N5R-3022-14 .............. 2,24 AF26N1ZM-3022-23.......cc.c0..e. 2.22
AF16-40-00-13 ..o 226 AF2050-30-11-70....cccevevirnnne. 2.8 AF265R-30-22-11 ..o 213 AF26N1ZR-3002-21.....cccovvvnnes 2.22
AF16-40-00-14 ..o 226 AF205-30-11-11..iiiiicieinn, 2.6 AF265R-30-22-12 ... 213 AF26N1ZR-3002-22................. 2.22
AF16-40-00-41 ..o 226 AF205-30-11-12..ccvcvccicne. 2.6 AF265R-30-22-13......ccccovnnn 213 AF26N1ZR-3002-23.......cccc0..e. 2.22
AF1650-30-11-70.....cccviviiins 2.8  AF205-30-11-13..iiicicrcicciene, 2.6 AF265R-30-22-14........ccceee. 213 AF26N1ZR-3022-21.....ccccvevines 2.22
AF1650N83011-70...cccvvrrrnnn. 220 AF205-30-11-14..oiiiiiiiiine, 2.6 AF26M-30-02-11....ccciiiiiinn 2.9  AF26N1ZR-3022-22 ................. 2.22
AF16M-30-22-11 .o 2.9  AF205M-30-22-11...cccevveen, 213 AF26M-30-02-12.....cccccvviiiiiinn 2.9  AF26N1ZR-3022-23.......cccc0..e. 2.22
AF16M-30-22-12...cviiiiie 29  AF205M-30-22-12.........ccco....... 213  AF26M-30-02-13.......cccccoviiinan. 2.9  AF26R-30-02-11 .o 2.9
AF16M-30-22-13.....ocviiiiiien 2.9  AF205M-30-22-13.....ccceviirnans 213 AF26M-30-02-14......cccccoviiiian, 2.9 AF26R-30-02-12...cccvvviiiiarnnn, 2.9
AF16M-30-22-14 ... 2.9  AF205M-30-22-14.......ccccve... 213 AF26M-30-02-41....cccovviiiiinn 2.9 AF26R-30-02-13...cccoviviviirrnnns 2.9
AF16M-30-22-471 ..o 2.9  AF205R-30-22-11 ...ccoovvvvinann 213 AF26M-30-22-11....ccciiiin, 2.9 AF26R-30-02-14 ...ccovvviviinrnnns 2.9
AF16R-30-22-11 .o 2.9  AF205R-30-22-12 .....cceviinanns 213 AF26M-30-22-12......ccccciiine, 2.9 AF26R-30-02-41....cccovviiviiernnn 2.9
AF16R-30-22-12 ..cviiiiies 2.9  AF205R-30-22-13.......ccveveee. 213 AF26M-30-22-13....cccciviiiiiiian 2.9 AF26R-30-22-11 ..o 2.9
AF16R-30-22-13 ..o 29  AF205R-30-22-14 .......cco......... 213 AF26M-30-22-14......cccviiien, 2.9 AF26R-30-22-12..cccccvvviiiiininnns 2.9
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AF26R-30-22-13 ..o 2.9  AF30M-30-22-11...cccoiiiiiin 2.9  AF38-30-00-12 .covivviiiieinn 2.2 AF4ON2M-3022-12........ccvvenee. 2.23
AF26R-30-22-14 ..o 2.9  AFB0M-30-22-12...ccicviiiiiicins 2.9 AF38-30-00-13 ..o 2.2 AF40ON2M-3022-13.....ccccovnaes 2.23
AF26R-30-22-41 ... 2.9  AF30M-30-22-13.....cccviiiinnn 2.9  AF38-30-00-14 ..cocoovvvviiirnn 2.2 AFAON2M-3022-14........ccoovvee 2.23
AF26Z-22-00-20 ..coovoviviirin 2.27  AF30M-30-22-14.....cccvviiiinnns 2.9  AF38-30-00-41 ..o 2.2 AFAON2M-3022-41.......ccvvenee. 2.23
AF26Z-22-00-21 ..ocvviiiie, 2.27  AF30M-30-22-47 ..o 2.9 AF38-40-00-11 .oovivviviiiiirinan, 2.26  AF40N2R-3022-11 ...oocviire, 2.23
AF26Z-22-00-22 .......cvcvvin, 2.27  AF30R-30-02-11 ..o 2.9 AF38-40-00-12 .cooviveiiiiiinns 2.26  AF40N2R-3022-12......ccccovvvee. 2.23
AF26Z-22-00-23 ..o 2.27  AF30R-30-02-12 ..o 2.9  AF38-40-00-13 ..o 226 AFAON2R-3022-13....cccvvvinnn, 2.23
AF26Z-30-00-20 .....oovoviiriiine 2.3 AF30R-30-02-13.....cccvviiiinnns 2.9  AF38-40-00-14 ..o 226 AFAON2R-3022-14 ....cccocvvvvnnn, 2.23
AF26Z-30-00-21 ..o 2.3 AF30R-30-02-14 ..o 2.9  AF38-40-00-41 ..o 2.26  AF40N2R-3022-41 ......ccccovvee. 2.23
AF26Z-30-00-22 ... 2.3 AF30R-30-02-41 .....ccoovviriinn 2.9  AF38Z-22-00-20 ....ccoooviviennns 2.27  AF40R-30-22-11 .o 2.1
AF26Z-30-00-23 .....covoiiiieine 2.3 AFB0R-30-22-11 ..o 2.9  AF38Z-22-00-21 .ooovvvviiirinnn, 2.27  AF40R-30-22-12....ccovoiiine, 2.1
AF26Z-40-00-20 .....covovvirie, 2.27  AF30R-30-22-12 ..o 2.9  AF38Z-22-00-22 .....ccoovvvieinns 2.27  AF40R-30-22-13 ..o, 2.1
AF26Z-40-00-21 ..o 2.27  AF30R-30-22-13 ... 2.9  AF38Z-22-00-23 .....cccovvienne 2.27  AF40R-30-22-14 ..o, 2.1 S
AF26Z-40-00-22 .....cocovovviie 2.27  AF30R-30-22-14 ..ccoovviiieiinns 2.9 AF38Z-30-00-20 ...ooovvvviviririnns 2.3 AF40R-30-22-41 ..o 2.1
AF26Z-40-00-23 .......ocvovvie, 2.27  AF30R-30-22-41 ..o 2.9 AF38Z-30-00-21 ..o, 2.3 AF460-30-11-68......ccccovviirnnn. 2.7
AF26ZM-30-02-21 ... 210 AF30Z-30-00-20 ...cooovvvviiienns 2.3 AF38Z-30-00-22 ....ccooovvivinnn 2.3 AF460-30-11-69......ccccoivirirnn. 2.7
AF26ZM-30-02-22.......cccvveee. 210 AFB0Z-30-00-21 .cooviviiieieinns 2.3 AF38Z-30-00-23 ...ccovovrriririnns 2.3 AF460-30-11-70..cccccviiiiinn 2.7
AF26ZM-30-02-23........cccovvee. 210 AF30Z-30-00-22 ...ccoovvvreiiens 2.3 AF38Z-40-00-20 .....ccoovvrevnnns 2.27  AF460-30-11-71. i 2.7
AF26ZM-30-22-21 ..o 210  AF30Z-30-00-23 ..o 2.3 AF38Z-40-00-21 ..coovoiiiiis 2.27  AF460M-30-11-68.....ccccvvrrnn, 2.14
AF26ZM-30-22-22......cccvvine. 210 AFB0ZM-30-02-21....ccccvvveinnnnae 210 AF38Z-40-00-22 ......ccccvvvennan. 2.27  AF460M-30-11-69......cccvveene. 2.14
AF26ZM-30-22-23.......c.cccvie. 210  AF30ZM-30-02-22.......ccccennee 210 AFB8Z-40-00-23 .....ccoovvvvennns 2.27  AF460M-30-11-70...cccviiiinn, 2.14
AF267R-30-02-21 ..o 210  AF30ZM-30-02-23.......cccccvenne 210 AF400-30-11-68.....ccccvvivieinnn. 2.7 AF460M-30-11-71..ciiiiin 2.14
AF26ZR-30-02-22 ......ccceviee. 210 AF30ZM-30-22-21....cccccevrvvnnn. 210 AF400-30-11-69.....cccevvivieriannn. 2.7 AF460NG-3011-68.........ccvvvne 2.19
AF26ZR-30-02-23 ........cccoveee. 210  AF30ZM-30-22-22.......cccevnne 210 AF400-30-11-70..cciiiriieinnn, 2.7 AF4B60ONB-3011-69.......cccevvnne. 2.19
AF267R-30-22-21 ... 210  AF30ZM-30-22-23.......cccccvenee 210 AF400-30-11-71.iiiiiicne 2.7 AF4BONG-3011-70.....ccovvivrn 2.19
AF26ZR-30-22-22 ......cccvveee. 210  AFB0ZR-30-02-21 ....cccovvvevirennae 210 AF400M-30-11-68.....cccccvereee 214 AFABONG-3011-7T1..ciiiiiinn, 2.19
AF26ZR-30-22-23 .......cccoveee. 210  AF30ZR-30-02-22 .......cccevnnne 210 AF400M-30-11-69......ccccevenne. 214 AF460N6M-11-68.......ccvvne. 2.25
AF30-30-00-11 oo 2.2 AF30ZR-30-02-23........ccceovuenn. 210 AF400M-30-11-70..cccoiiiiens 214 AF460N6M-11-69.......cccvveee, 2.25
AF30-30-00-12 .o 2.2 AF30ZR-30-22-21....ccocviirenn. 210 AF400M-30-11-71 . i 214 AF460N6M-11-70....ccciiiene, 2.25
AF30-30-00-13 ..o 2.2 AF30ZR-30-22-22 .......ccccvenne 210  AF400R-30-11-68......cccvvinnnn. 214 AF460NGM-11-71..coviiiie, 2.25
AF30-30-00-14 .o 2.2 AF30ZR-30-22-23.......cccceeveen. 210 AF400R-30-11-69 ....ccoovvvveranns 214 AF460N6R-11-68 .......ccvvee, 2.25
AF30-30-00-41 .o 2.2 AF370-30-11-11 e, 2.6 AF400R-30-11-70 ..coevirienns 214 AF460N6R-11-69.......cccvvene. 2.25
AF305-30-11-11..iiiiice 2.6 AF370-30-11-12...cciiiiiiiiins 2.6 AF400R-30-11-71 ., 214 AF460N6R-11-70 ..o, 2.25
AF305-30-11-12.ccii 2.6 AF370-30-11-13.iiiiiii 2.6 AF40-30-11-11 i 2.4 AFABONBR-11-71..cciiiin 2.25
AF305-30-11-13..ciii 2.6 AF370-30-11-14. i, 2.6 AF40-30-11-12 i 2.4 AF460R-30-11-68 .....ccceevennne. 214
AF305-30-11-14..coiiiiie 2.6 AF370M-30-22-11..cciciiiiinae 213 AF40-30-11-13 i 2.4 AF460R-30-11-69 .....ccoeevnnne 2.14
AF305M-30-22-11...ccoiirinn, 213 AF370M-30-22-12....cccccvviienne 213 AF40-30-11-14 v 2.4 AF460R-30-11-70 ..o 2.14
AF305M-30-22-12......c.cvovevie 213 AF370M-30-22-13......ccccvviene 213 AF40-30-11-41 i, 2.4 AF460R-30-11-71 oo 2.14
AF305M-30-22-13......ccire. 213 AF370M-30-22-14.....cccoovvinnee 213 AF4OM-30-22-11..ciiiiiine 211 AFB2-30-11-11 i 2.4
AF305M-30-22-14......cccvvn, 213 AF370R-30-22-11 ..o 213 AF4OM-30-22-12....cccovivviirnn, 211 AFB2-30-11-12 e 2.4
AF305R-30-22-11 ..o 213 AF370R-30-22-12 .......ccovenne 213 AF40M-30-22-13....ccciiiiiinns 211 AF52-30-11-13 e 2.4
AF305R-30-22-12 ..., 213 AF370R-30-22-13 ....cccoovvenne 213 AF40M-30-22-14......cccovviinns 211 AFB2-30-11-14 i 2.4
AF305R-30-22-13 ..o, 213 AF370R-30-22-14 ....cccoovvvne 213 AF4OM-30-22-41.....cccovvvirrnn, 211 AFB2-30-11-41 i 2.4
AF305R-30-22-14 ... 213 AF38-22-00-11 ..o 2.26  AFAON2-30-11-11 .o 217 AF52M-30-22-11.iiiiiiiene, 2.1
AFZ0M-30-02-11..coiiiiiee 2.9  AF38-22-00-12 .o 226 AFAON2-30-11-12 .o 217 AF52M-30-22-12...ccciiiiiinn, 2.1
AF30M-30-02-12.....ccvvviiiiinns 2.9  AF38-22-00-13 ..o, 226 AF4ON2-30-11-13 .. 217 AFB2M-30-22-13...cccoviiiinn, 211
AF30M-30-02-13......cooviviviiins 2.9  AR38-22-00-14 ..o, 2.26  AF40N2-30-11-14 ..o 217 AF52M-30-22-14...cccoviiiinn, 2.11
AF30M-30-02-14.....covoiiiriine 2.9  AF38-22-00-41 ..o 226 AFAON2-30-11-41 .. 217 AF52M-30-22-41....cccviiiine, 2.1
AFB0M-30-02-41.....covoiiiine 2.9 AF38-30-00-11 oo 2.2 AF4ON2M-3022-11....covvrnn, 2.23  AFB2R-30-22-11 ..o, 211
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AF52R-30-22-12 .o, 211 AF750N7R-11-70 .o 2.25  AF96R-30-22-14 ..., 211 BES750-30 ...ccoviiiiiiiiian, 2.54
AF52R-30-22-13 ..o 211 AF750N7R-11-71 .o 2.25  AF96R-30-22-41 ..o, 211 BEY140-4 . 2.55
AF52R-30-22-14 ..ovoviiie 211 AF750R-30-11-68 ..o 214 ATKI350/4 ..., 251 BEY190-4 ..o 2.55
AF52R-30-22-41 ..o 211 AF750R-30-11-69 ..o 214 ATKI350/4 ..., 310 BEY205-4 ..o 2.55
AF580-30-11-68....cccvviiiiins 2.7 AF750R-30-11-70 ..o 214 ATK1650/4 ..o 2517 BEY265-4 ..o 2.55
AF580-30-11-69.....ccvviviiins 2.7 AF750R-30-11-71 .o 214 ATK1B50/6.....cccvvviviiiriiiainn, 251 BEY370-4 ..o 2.65
AF580-30-11-70.....ccvvviiiiienns 2.7 AFB0-30-11-11 i 2.4 ATK185..iiiii e 2517 BEYB5-4 ..o, 2.55
AFB80-30-11-71 .o 2.7 AFB0-30-11-12 oo 2.4 ATK300....ccoiiiiiiiiicis 251 BEY96-4 ..o 2.55
AF580M-30-11-68.......ccovvvvrnne 214 AF80-30-11-13 i, 2.4 ATK300/2...cciiiiieiiiiiiiaieiiinanns 251 BP38-4...coiiiiiiiii 2.50
AF580M-30-11-69....ccccvvvvrnnnn. 214 AF80-30-11-14 i, 2.4 ATKBB0/2...ccoiiiiiiiiiiiin 2517 BPB5-4 ... 2.50
AF580M-30-11-70....cvcivene 214 AF80-30-11-41 ., 2.4 ATKB8O/2HK ..o 310 BPI6-4 ... 2.50
AFS80M-30-11-7T1 . 214 AFBOM-30-22-11 .. 211 ATK750/3..cciiiiiciciii, 251 BX4 . 2.49
AF580R-30-11-68 .......ccovvvnnn 214 AFBOM-30-22-12....ccccoviiinns 211 ATK750/3HK ..o, 310 BX4-CA..oiiiiiii, 2.49
AF580R-30-11-69 .......ccovvvvnnn. 214 AFBOM-30-22-13.....cccvivivvinn, 211 BAd e, 249 CA4-071 . 2.41
AF580R-30-11-70 ..o 214 AFBOM-30-22-14......cccoviens 211 BAS-50.iiii 249  CA4-01-Toiiiiie, 2.41
AF580R-30-11-71 oo 214 AFBOM-30-22-41.....ccccovviinnns 211 BB4 ., 247 CAL-04E......coiiviiiiiiiiinnns 2.41
AFG5-30-11-11 L 2.4 AFBON3-30-11-11..iiian 2147 BDT4 i, 250 CA4-04M ... 2.41
AFB5-30-11-12 .o 2.4 AFBONB-30-11-12 ..o 217 BEAT40/XT2 oo, 256 CA4-04N......cccoovviviiiiiiiinnan, 2.41
AF65-30-11-13 ..o 2.4 AFBONB-30-11-13 ..o 217 BEAT40/XT4 oo, 256 CA4-10..iiiiiiiiic, 2.41
AFG5-30-11-14 .o 2.4 AFBON3-30-11-14 ..o, 2147 BEA16-4 .. 257 CA4-10-T.iiioiiiicieee 2.41
AFB5-30-11-41 .o 2.4 AFBONB-30-11-41 ..o 217 BEA205/T4 ..o, 256  CA4-13M .., 2.41
AF65M-30-22-11 ..o 211 AFBON3M-3022-11....cccoverns 2.23  BEA205/XT4 .o, 256 CA4-13N...coiiiiiiiii, 2.41
AF65M-30-22-12....cccviiien 211 AFBON3M-3022-12.........c0cvuee. 223  BEA2B-4...ccoiii 257  CA4-22E.....cccoiiiiiiiie 2.41
AFB5M-30-22-13...c.oviiiiie 211 AFBON3M-3022-13......ccceeee 2.23  BEA370/T5 .o, 256  CA4-22M ..., 2.41
AF65M-30-22-14....cocviiiran, 211 AFBON3M-3022-14.........ccceveee 223  BEA38-4....cccoiiiiiii, 2.57  CA4-22N.....cccocvvviiiiiiiiiina, 2.41
AF65M-30-22-41....ccviin 211 AFBON3M-3022-41........ccocvev. 2.23  BEAABOH/TA ..o, 256 CA4-22U...cccoiiiiiiiiiiiee 2.41
AFB5R-30-22-11 ..o 211 AFBONBR-3022-11.....ccoeees 2.23  BEAT50/S6 ..o, 256  CA4-31E...cccoiiiiiiia, 2.41
AFB5R-30-22-12 ... 211 AFBONBR-3022-12......ccccevaee 2.23  BEAT50/T5 ..o, 256  CA4-31IM .., 2.41
AF65R-30-22-13 ..o 211 AFBON3R-3022-13........cccceovnee 2.23  BEA750D/SB......ccovvviinnnn 256 CA4-3TN..iiiiiiiiiiee 2.41
AFB5R-30-22-14 ... 211 AFBONBR-3022-14......cccccevees 2.23  BEATS50D/T5 .o, 256  CA4-31U..coiiiiiiiii, 2.41
AFB5R-30-22-41 ... 211 AFBONSR-3022-41......cccceveee 2.23  BED4B0OU......ccovvviiiiiiine, 2.55  CA4-40E......ccccoviiiriiiniiinan, 2.41
AF750-30-11-68......cccoovviirinn 2.7 AFBOR-30-22-11 ....ccccoovviinnns 211 BED580OU....covciiiiiiiie, 2.55  CA4-40N......ccccoovvviiriiiiiiinn, 2.41
AF750-30-11-69....ccoviiiiiies 2.7 AFB0R-30-22-12....ccccevviiinnns 211 BED750U....cccoovviviiiiiiiininn, 2.55  CA4-40U......cccooovvivviinininan, 2.41
AF750-30-11-70..cviviiiiii 2.7 AFB0R-30-22-13.....ccccovvivnnns 211 BEF460/0OESA400.........cccvee.. 256 CAL18-11 i 2.42
AF750-30-11-71. e 2.7 AFB0R-30-22-14 .......cccovvrnne 211 BEF460H/OESA400........c.ccc..... 256  CAL18-11B.iiiiiiiiii, 2.42
AF750M-30-11-68......cccovvernnee 214 AFB0R-30-22-41 ....ccccoovvienns 211 BEF750/0ESA800........cccovvnnn. 256 CAL19-1T e 2.42
AF750M-30-11-69.....ccccvvviinne 214 AF96-30-11-11 i 2.4 BEM460-30......coovviiiririinnnns 2.54  CAL19-11B.iiiiiii, 2.42
AF750M-30-11-70....ccivienee 214 AF9B-30-11-12 oo 2.4 BEMT750-30.....cccccoiiiiiiinnn. 254 CALA-T1 e 2.41
AF750M-30-11-7T1 oo 214 AF96-30-11-13 o, 2.4 BEP140-30 .....ccccoviiiiiiiinn 254  CALA-T1-Toi 2.41
AF750N7-3011-68......cccovvennee 219 AF96-30-11-14 i 2.4 BEP205-30 ... 2.54  CATA-T1E i 2.41
AF750N7-3011-69.....c.cccvienae 219 AF96-30-11-471 .o 2.4 BEP370-30 ..o 254 CATA-1IM..iiiic 2.41
AF750N7-3011-70....ccceivienne 219 AF96M-30-22-11 .. 211 BER140-4 ..o 254  CATA-11U .o 2.41
AF750N7-3011-71.0ooiiiie 219 AF96M-30-22-12....ccciiiiens 211 BER16-4 .. 2.54  CB5-01..oociiiiiiici 2.45
AF750N7M-11-68.....ccvviinne 2.25  AF9BM-30-22-13......cccvevivinnn, 211 BER205-4 ..o 254 CB5-10..iiiiiiiiiiiieeae 2.45
AF750N7M-11-69.....ccviiee 2.25  AF96M-30-22-14.....cccovviiiens 211 BER370-4 ..o 254 CCA-01. i 2.41
AFT50NTM-11-70..cviiiie 2.25  AF96M-30-22-41 ... 211 BER38-4..coiiiiiiiii 254 CCA-10..iiiiiiiiiciias 2.41
AFTE0NTM-11-7T1 .o 2.25  AF9BR-30-22-11 ..o, 211 BERBS-4 ... 2.54  CE5-01D0.1 .o, 2.43
AF750N7R-11-68 ... 2.25  AF96R-30-22-12....cvcvviiienns 211 BER96G-4.....ooiiiiiiii 254 CES-01D2....cccoiiiiiiiiiiiee 2.43
AF750N7R-11-69 ..o 2.25  AF96R-30-22-13....cccoiiiiens 211 BES460-30 .....ccovviiiirinn 2.54  CE5-01WO.1 oo 2.43
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CEB-01W2 .. 243 LT200A185. e, 3.6 NFAAE-T1 oo 230 NFZ7TAE-20 .o, 2.31
CE5-10D0.1...oveviveceec, 243 LT200E oiovovoeeeeieeeeeeeeeean 3.9 NFAAE-12 oo, 230 NFZT1E-21 i 2.31
CE5-10D2....cvvviviccei, 243 LT205-30C.....ccccecvirviiirinnan, 251 NFAAE-13 oo, 230 NFZ7T1E-22 ... 2.31
CES-10WO0.1 oo 243 LT205-30L oo 251 NFA4E-14 oo 230 NFZ7TAE-23 ..., 2.31
CEB-T0W2 .. 243  LT205-30Y .vovovevevvceieieeean, 251 NFAAE-AT oo, 230 NFZ80E-20 ......ccoovovvviiiinn 2.31
CEL18-01 v 244 LT320E ..o, 3.9 NFB3E-T1 oo 230  NFZBOE-21 ..o, 2.31
CEL18-10 .o, 244 LT370-30C......ccomicriiiivirnernnnn, 251 NFS3E-12 oo, 230  NFZBOE-22 ........ccccovviiiiiin, 2.31
DBTOEF ..o 3.7 LT370-30D ..o, 251 NF53E-13 oo, 230 NFZBOE-23.......cccocovviiiiinn, 2.31
DB200 ... 3.6 LT370-30L oo, 251 NFS3E-14 oo 230  PN460-T1 ..o, 2.58
DBA42 ..ot 3.2 LT370-30Y oo, 251 NFB3E-41 v, 230  PN460-21 ..o, 2.58
DT500/AF460L.........c.cvvevveee. 310 LT4B0-AC...c.coeeececiieeeeinerenan, 251 NFB2E-11 oo, 230 PN4B0-41 ..o 2.58
DT500/AF460S........cccovvrirnnn. 310 LT4B0-AL .o 251 NFB2E-12 oo, 230  PN750-11 . 2.58
DTBOO/AF750L ... 3.0 LT500E ...iioeoeeiieeeceees 310 NFB2E-13 oo, 230  PN750-21 ., 2.58
DT800/AF750S........vvvevvieas 310 LT750-AC...cccioiiiciiieeian, 251 NFB2E-14 oo, 230  PN750-41 ..o 2.58
E1250DU1250. 00, 310 LT750-Al..ccvcecccciiicieiee, 251 NFB2E-41 oo, 230 PR146-1T . 2.59
E500DUB00 ..o 310 LT800-E..cocovivvvivcriieiieii, 310 NFTTE-T1 oo, 230 PRI185-2 . 2.59
EB0ODUBO0 ... 310 LWI250 i, 252 NFTAE-12 oo, 230 PR210-1 . 2.59
EF146-150 cciiiiiiiiiiicrieenee 3.8 IWI40 . 252 NFTAE-13 oo 230 PR300-1..oiiiiiiii, 2.59
EF19-0.32. i 37 LW205 i, 252  NFTTE-14 oo, 230 PR300-2 ..o 2.59
EF19-1.0 e 3.7 LW370 i, 252 NFTAE-41 oo, 230 PR4A00-2 ..o 2.59
EF19-18.9 i 3.7 LWABO oo 252 NFSOE-11 oo, 230 PR460-T ..o 2.59
EF19-2.7 i 37 LWT750 i, 252 NFSOE-12 cvovooooeeoee, 230 PR460-2 ..o 2.59
EF19-6.3 i 3.7 LX140 e, 252 NFSOE-13 oo, 230 PR580-2 ..o 2.59
EF205-210 cciiiiiieriicrieenee 3.9 X205 e 252 NFSOE-14 ovovoooooeo, 230 PR750-1T . 2.59
EF370-380.....ccciiiiiiiiiiiin, 3.9 X370 e, 252 NFSOE-41 vviieeeeeeeeieeees 230 PR750-2...cciiiiiiii, 2.59
EF4A5-30. i 3.7 LXAB0 oo, 252 NFZ22E-20 wooooi, 299 TA200DUT10...cciiiiiirien 3.6
EFA5-45. i 37 LXT50 e, 252 NFZ22E-21 oo, 299  TA200DU135......ccccviiiiiriien 3.6
EFB5-70...cciiiiiiiiiiiec, 3.8 Y140 i 253 NFZ22E-22 oo, 229  TA200DU150......cccovvviviviiniiian, 3.6
EF96-100.. i 3.8 Y164 i, 253 NFZ22E-23 oo, 299 TA200DUT75....cciiiiiciia, 3.6
EHTK210 i, 3.6 LY185 oo, 253 NFZ3TE-20 oo, 299  TA200DU200.......cccocvivrivvririinan 3.6
HTP500-BA4......cocvvviviri, 249 LYB00 .. i 253 NFZ31E-21 oo 299  TA200DU90.......cccocvviiiiiiiinian, 3.6
KPR-TOTL e 3.2 LY38-4iieeeeeee, 253 NFZB1E-22 oo, 209  TEF4-OFF ..o, 2.46
LD146-30.. .00, 252 LYAB0 .o 253 NFZB1E-23 oo 299  TEF4-ON..ooooviiviiiiiiiic, 2.46
LDC4 oo, 249 LY750 oo 253 NFZAOE-20 .iiioooeerieeeens 299  TF140DU-110 ..o, 3.5
LET85 .o 251 NF22E-11 i 228  NFZAOE-21 oo, 299  TF140DU-135 ..., 35
LE300 e 251 NF22E-12 .o, 228  NFZAOE-22 ovovveeoererivcseenns 229  TF140DU-142 ..., 35
LE4BO ..o 251 NF22E-13 .o 228  NFZAOE-23 .ooovoooeoereeren, 229  TF140DU-90 ..., 35
LE750 i 2.51 NF22E-14 .o, 228  NFZA4AE-20 ...cooiooiiiiiiiii, 231  TF42-013 .., 3.2
LR8B4 i 253 NF22E-41 ..o, 228  NFZAAE-21 oo, 231  TF42-017 ., 3.2
LF38-4 v 253 NF3IE-11 e, 228  NFZAAE-22 oo, 231  TF42-0.23...ciiiiiiii, 3.2
LG16-4 oo 253 NF3IE-12 .o, 228  NFZAAE-23 ..ooooooooeeevsen, 231  TF42-0.31 ., 3.2
LH38-4 .o 253 NF3IE-13 i, 228  NFZ53E-20 ...vooieiieeriieinn, 231  TF42-0.41 ., 32
LP1250..c.ciiiiiiciic, 253 NF31E-14 oo, 228  NFZ53E-21 coovieeieeeeeea, 231  TF42-055..ii, 3.2
LP2050 ..., 253 NFB1E-41 ., 228  NFZB3E-22 ..ooooveoiiiiiiiee, 231  TF42-0.74 .., 3.2
LP4B0 ... 253 NFA0E-11 oo, 228  NFZB3E-23 .covovoieoeeiveinn, 231  TF42-1.0.c, 32
LP4B0 ... 253 NFA0E-12 ..o, 228  NFZB2E-20 ..voooieoereerenn, 231  TF42-13.., 3.2
LP750 .. it 253  NF40E-13 .., 228  NFZB2E-21 oo, 231  TFA2-1.7 i, 3.2
LP750 i 253 NFA0E-14 oo, 228  NFZB2E-22 .oovoovooivieeivein, 231  TF42-10. i, 3.2
LT140-30L ..o 251 NFA0E-41 oo 228  NFZB2E-23 .ooovoooieoereereinn, 231  TFA2-13. ., 3.2
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Catalog number alphanumeric
Catalog number Page Catalog number Page Catalog number Page Catalog number Page
TFA2-16 i 3.2 ZAFABO-T1 .o, 2.60
TFA2-2.3. i 3.2 ZAF750-68....ccccccviiiiiiiiiiiinnan, 2.60
TFA2-20 i 3.2 ZAF750-69....cccciiiiiiiiiii, 2.60
TRA2-24 ..o 3.2 ZAFTB50-70.0cciiiiiiiiiiiiiie, 2.60
TFA2-29 i 3.2 ZAFTB0-T1 ., 2.60
TRA2-3.1 i 3.2 ZL1250 i, 2.60
TFA2-35..iiiiiiiieice s 3.2 ZL1350 i 2.60
TFA2-38..iiiicec 3.2 ZL16B50 i, 2.60
TRA2-4.2 i 3.2 ZL2050 .. 2.60
TRA2-5.7 oo 3.2 ZL2650 ..., 2.60
TRA2-T.6.ceciiiiiiierec 3.2 ZLA00 ..., 2.60
TFB5-28 ..o 33 ZLAB0 ..., 2.60
TFB5-33 i 3.3 ZLB80 .., 2.60
TFB5-40 ... 33 ZL750. i 2.60
TFB5-47 oo 3.3 ZP1650..iiiiiie 2.60
TFB5-53 ..t 3.3 ZP2650....cciiiiiiiiie 2.60
TFB5-60 ... 3.3 ZWIB50.ciiiiieiee 2.60
TFB5-B7 oot 3.3 ZW2650.....ccciiiiiiriiiiiiiia, 2.60
TFOB-5T i 34 ZWAB0......ccceveeiiieie 2.60
TFOB-60....cvceeiieiieeeeece 34 ZWT750 i 2.60
TFI6-B8...ovviviiiiiieiiice 3.4

TFIB-78 i 3.4

TF6-87 oo 3.4

TFI6-96 ... 3.4

VEMA ..o 2.47

VM140/190 .viviiirceccveis 2.47

VMIB50H. ... 2.47

VMI9 . 2.47

VM205/265 ..o, 2.47

VMB00/460H.........cciireririnan 2.47

VM300/460V .....voovivieiiiiiianns 2.47

VM4 2.47

VM750H. ... 2.47

VMT7B0V i 2.47

VMOB-4...covciiiiiiicccceia 2.47

WBT75A-01 oo 2.48

WBT75A-02 ....cvviiiiiiiiiiiii 2.48

WBT75A-03 ..o 2.48

WBT75A-04 ..o 2.48

WBT75A-05 ..o 2.48

WBT75A-06 ......covviviiieiiiiiinns 2.48

WBT75A-07 oo 2.48

WBT75A-08 ....cooovviviiiiiiiiiins 2.48

XUSP02633 ... 2.49

ZAF1650-70. i 2.60

ZAF2650-70 . 0o 2.60

ZAFAB0-B8.....cvveiiiviiiaias 2.60

ZAFAB0-69......ccvviviriiiiieis 2.60

ZAFAB0-70..cciiiiiciiiiee 2.60
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