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Advantages compared to conventional technology
DC operated contactors

New generation of first-class specialized
contactors and contactor relays with real

benefits for rolling stock applications

Compact and modular, decreasing the space required in
installations

Light weight, resulting in less energy by axle

Specifically designed to meet the latest rolling stock ap-
plication requirements

Low coil consumption for energy saving

Less codes for optimized stocks

Flexible, with high ratings and service capability.

The AF..ZB contactors can be installed in any environment including passenger or driver cabins, for main or urban line
trains, underground trains or trams circulating frequently in tunnels or underground passages. Contactors and contac-
tor relays are used in a wide variety of rolling stock applications including lighting, heating, breaking, air conditioning,
ventilation and door control.

Flexible and easy-to-use

Same contactor or contactor relay dimension regardless of

the connection type with standard (AF..ZB) or ring tongue
(AF..ZB..RT) ferrules.
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Non-detachable screw connections on all main and aux-
iliary terminals for standard or ring tongue ferrules for an
easy assembly

Coil connection at the top, bottom or front

1-pole auxiliary contact block meeting any contact configu-
ration with only two part numbers (N.O. or N.C. contacts)
Fixing up to 6 auxiliary contacts regardless of the mounting
positions.
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Improve the compactness of the installations

— Weight reduced by up to 45 %

— Depth reduced by up to 20 %

— Standard 45 mm width modules for both 3-pole and 4-pole contactors

— Side-by-side mounted devices require 15 % less width (without spac-
ing) from -40 °C up to +70 °C.

— There is no need for additional spacing inbetween contactors when
electrically or mechanically interlocking.

Turn to the environment with low coil holding
consumption reduced up to 68 %

Compliant with RoHS directives

Meet all main rolling stock standards

— Designed in accordance with IEC 60947-4-1, IEC 60947-5-1, IEC 60077
standards and applicable parts of EN 50155 standard

— Withstands shocks and vibrations in compliance with IEC 61373 cat-
egory 1, class B:
- functional random vibration tests: 5...150 Hz 1 ms= eff axe / 20 min
- accelerated random vibration tests: 5...150 Hz 5.70 ms~ eff axe / 5 hours
- shock tests: 5 g 30 ms all axes OX, QY, OZ / 3 shocks per sens.

Reach the highest levels in fire and smoke behavior according to
national or european requirements without mounting restriction
French standard: NF F 16-101 / NF F 16-102 category A1 (1)

— weight part > 100 g: severity level 3

— parts close to electrical arc: severity level 4.

Italian standard: UNI CEl 11170, LR4 severity level (1)

— Reaction to fire, ignitability according to EN ISO 11925-2: 30 s

— Smoke class to NF F 16-101: F2 max.

German standard: DIN5510-2

European standard project: CEN/TS 45545 hazard level HL2.

(1) 4-pole AF26/38ZB with standard ferrules, please consult us.

Optimize the number of needed codes
— Electronic coil interface accepting a wide DC control voltage range
(0.85 Uc min. ... 1.1 Uc max. acc. to IEC 60947-4-1)
including several Uc control voltages used for battery supply
(0.7 ... 1.25 Uc according to IEC 60077)
— Only 3 low consumption coil codes to cover all main Uc control voltages
20...60 V DC coil suitable for e.g. 24,33 and 48 V DC
48...130 V DC coil suitable for e.g. 72,96 and 110V DC
100...250 V DC caoil suitable for e.g. 220V DC
— Built-in surge protection: surges and surge suppressors are eliminated.

Conventional DC operated contactors
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AF..ZB contactors

IRISD

Certification

ABB has IRIS certification since 2009 (Interna-
tional Railway Industry Standard certification
created by the European Union of railways
industry).

ABB manages the manufacturing company and
always focuses on optimizing all processes as
required by IRIS certification.
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AF..ZB 3 & 4-pole contactors and NFZB contactor relays
Main accessories

Main accessories for AF..ZB 3 & 4-pole contactors

AF..ZB contactor
(without top mounted
coil terminal block)

AF..ZB contactor

&
Fixing c\i@ / b\

AF..ZB contactor
CAT4-11

2-pole auxiliary contact

and A1/A2 coil terminal block

BX4-CA
Protective cover A2

CA4
4-pole auxiliary
contact block

BX4-CA
CA4 Protective cover

1-pole auxiliary
contact block

CAL4-11
2-pole auxiliary
contact block

Protective cover

Main accessories for NFZB contactor relays

NFZB 4-pole contactor relay

O Bxa-ca

CA4 Protective cover
4-pole auxiliary

contact block

CAL4-11
2-pole auxiliary
contact block

CA4
1-pole auxiliary

BX4 contact block

Protective cover
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CA4
1-pole auxiliary
contact block

CAL4-11
2-pole auxiliary CA4
contact block 1-pole auxiliary
contact block

NFZB 8-pole contactor relay

BX4-CA
Protective cover

CAL4-11
2-pole auxiliary
contact block



AF..ZB 3 & 4-pole contactors and NFZB contactor relays
Connection with standard ferrules

AF..ZB 3-pole contactors

IEC AC-3 Rated operational power 6 <60°C, 400V kW 4 5.5 7.5 11 15 18.5

UL/CSA 3-phase motor rating 480V hp — — — — — —
DC Control supply I%EI Type AF09ZB AF12ZB AF16ZB AF26ZB AF30ZB AF38ZB

IEC AC-3 Rated operational current 6<60°C, 400V A 9 12 18 26 32 38

A6-1 Rated operational current 0<40°C A 25 28 30 45 50 50

Ue max. <690, 50/60 Hz 6<60°C A 25 28 30 40 42 42

8<70°C A 22 24 26 32 37 37

With conductor cross sectional area mmz2 . 4 6 6 10 10 10

UL/CSA General use rating 600V A — — — — — —

NEMA  NEMA Size — — — — — —

AF..ZB 4-pole contactors

DC Control supply I%EI Type AF09ZB AF16ZB AF26ZB AF38ZB
IEC AC-1 Rated operational current 0<40°C A 25 30 45 55
Ue max. < 690V, 50/60 Hz 9<60°C A 25 30 40 45
8<70°C A 22 26 32 37
With conductor cross sectional area mm?2 . 4 6 10 16
UL/CSA General use rating 600V A — — — —

NFZB contactor relays

| | | | | |

Number of contacts ? \ ? \ ? \ ? ? \ ?

22 31 40 44 62 80

DC Control supply I%EI Type NFZB22E NFZB31E NFZB40E |NFZB44E NFZB62E NFZBS80OE

IEC AC-15 Rated operational current 240V A 4 4 4 4 4 4
400V A 3 3 3 3 3 3
690V A 2 2 2 2 2 2
DC-13 Rated operational current 24V A 6 6 6 6 6 6

250V A 0.27 0.27 0.27 0.27 0.27 0.27
UL/CSA Pilot Duty — — — — — —
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AF09/B ... AF38/B 3-pole contactors

410 18.5 kW

DC operated - connection with standard ferrules

AF09ZB-30-10

AF26ZB-30-00

1SBC101090F0014

18BC101091F0014

Description

AF09ZB ... AF38ZB 3-pole contactors comply with the latest railway rolling stock standards and allow instal-
lation in passengers or driver cabins for trains frequently operating tunnels or undergrounds. They 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.
— designed in accordance to IEC 60077 and applicable parts of EN 50155 standard
— shocks and vibration withstand conforming to IEC 61373 (category 1, class B)

— fire and smoke safety compliance to NF F 16-101 / 16-102 (Category A1, severity levels 3 & 4),

UNI CEI 11170 (LR4 severity level), DIN 5510-2

— electronic coil interface accepting a wide DC control voltage range (0.85 Uc min. ... 1.1 Uc max. according
to IEC 60947-4-1) including several Uc control voltages (0.7 ... 1.25 Uc according to IEC 60077) used for

battery supply

— low coil consumption
— built-in surge suppression
— side by side mounting without restriction from -40 °C up to +70 °C

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

Ordering details

IEC {UL/CSA : Supply  Rated  Auxiliary : Type : Order code | Weight
Rated operational ; 3-phase | General . control £ control circuit : contacts } :
power | current : motor : use ivoltage : voltage : fitted i Pkg
0<40°C irating :irating iy Ue i, .. U max. (1 pce)
400V 480V i 600VAC : (EC60077) (IEC 60047-4-1)
AC-3 | ACH ) ) ' ?
kw A hp A vVDC VDC kg
4 25 - - 24,33,48 :20..60 1 0 :AF09ZB-30-10-21 : 1SBL136061R2110 0.310
AF097B-30-01-21 : 1SBL136061R2101 0.310
AF097B-30-10-22 : 1SBL136061R2210 0.310
...................... AF097B-30-01-22 ¢ 1SBL136061R2201 0.310
220 AF097B-30-10-23 : 1SBL136061R2310 0.310
AF097B-30-01-23 : 1SBL136061R2301 0.310
55 28 - - 24,33, 48 AF127B-30-10-21 : 1SBL156061R2110 0.310
,,,,,,,,,,,,,,,,,,,,,, AF127B-30-01-21  1SBL156061R2101 0,310
72,96, 110 AF127B-30-10-22 : 1SBL156061R2210 0.310
,,,,,,,,,,,,,,,,,,,,,, AF127B-30-01-22 : 1SBL156061R2201 0.310
220 AF127B-30-10-23 : 1SBL156061R2310 0.310
AF127B-30-01-23 : 1SBL156061R2301 0.310
7.5 30 - - 24,33, 48 AF16ZB-30-10-21 : 1SBL176061R2110 0.310
,,,,,,,,,,,,,,,,,,,,,, AF167B-30-01-21 : 1SBL176061R2101 0.310
72,96, 110 AF16ZB-30-10-22 : 1SBL176061R2210 0.310
...................... AF167B-30-01-22 : 1SBL176061R2201 0.310
220 100...250 AF167B-30-10-23 : 1SBL176061R2310 0.310
AF167B-30-01-23 : 1SBL176061R2301 0.310
11 45 - - AF267B-30-00-21 : 1SBL236061R2100 0.370
AF267B-30-00-22 : 1SBL236061R2200 0.370
100...250 AF267B-30-00-23 : 1SBL236061R2300 0.370
15 50 - - 20...60 AF307B-30-00-21 : 1SBL276061R2100 0.370
AF30ZB-30-00-22 : 1SBL276061R2200 0.370
AF307B-30-00-23 : 1SBL276061R2300 0.370
18.5 50 - - AF38ZB-30-00-21 : 1SBL296061R2100 0.370
AF387B-30-00-22 : 1SBL296061R2200 0.370
AF387B-30-00-23 : 1SBL296061R2300 0.370
(1) Other control voltages, see voltage code table.
Main dimensions mm, inches
77 8.03° 86 3.39"
80 3.15"

r 35 mm EN/IEC 60715

AF09ZB, AF12ZB, AF16ZB

10 039"
| 1100359

80 3.15"

r 35 mm EN/IEC 60715

AF26ZB, AF30ZB, AF38ZB
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AF09/B ... AF38/B 3-pole contactors
Main accessories

Contactor and main accessories (other accessories available)

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

AF..ZB contactor
(without top mounted
coil terminal block)

Fixing clips @

AF..ZB contactor
CAT4-11

2-pole auxiliary contact

and A1/A2 coil terminal block

BX4-CA
Protective cover A2

CA4
4-pole auxiliary
contact block

BX4-CA

CA4 Protective cover
1-pole auxiliary

contact block

CAL4-11
2-pole auxiliary
contact block
CA4
1-pole auxiliary
contact block

Protective cover

CAL4-11
2-pole auxiliary CA4
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  :auxiliary | Auxiliary contact blocks Electrical and Auxiliary contact blocks
contacts mechanical interlock set
| | (between 2 contactors) Left side Right side
\ % \ % 1-pole CA4 2-pole CAT4-11 4-pole CA4 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 position 5
AFQ09ZB ... AF16ZB 3 0:0 1 |4max. or 1 or 1 - + 1 -
AFQ09ZB ... AF16ZB 3 0:1 0 |2max. or 1 - - + 1 +
AF26ZB ... AF38ZB 3 0:0 0 |3max. - - + 1 + |1 or 1

8 | ABB
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AF09/B ... AF38/B 3-pole contactors
Main accessories
Connection with standard ferrules

18BC101108F0014

CA4-10-T

CA4-22M

18BC101112F0014

CAL4-11-T

CAT4-11E

1SBC101229F0014

-
=)
S
T
S
5
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Q
@
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BER16-4 3
LDC4
i 8
BX4 BX4-CA
i
BP38-4

18BC101121F0014

1SBC101114F0014

Ordering details (1)

For contactors ¢ Auxiliary contacts : Type : Order code iPkg : Weight
o ? I ? : : qty (1 pce)
3 \ . kg
Front-mounted instantaneous auxiliary contact blocks
AF09ZB ... AF38ZB 10 - - iCA4-10-T 1SBN010110T1010 10 0.014
01 - - iCA4-01-T 1SBN010110T1001 10 0.014
AF09ZB ... AF16ZB-30-10 CA4-22M 1SBN010140R1122 1 0.055
i CA4-31M 1SBN010140R1131 1 0.055
CA4-13M 1SBN010140R1113 1 0.055
CA4-04M 1SBN010140R1104 1 0.055
AF26ZB ... AF38ZB-30-00 : CA4-22E 1SBN010140R1022 1 0.055
 iCA4-31E 1SBN010140R1031 1 0.055
_ CA4-40E 1SBN010140R1040 1 0.055
CA4-04E 1SBN010140R1004 1 0.055
AF09ZB ... AF167B-30-01 CA4-22U 1SBN010140R1322 1 0.055
CA4-31U 1SBN010140R1331 1 0.055
CA4-40U 1SBN010140R1340 1 0.055
Side-mounted instantaneous auxiliary contact blocks
AF09ZB ... AF38ZB 1 - - iCAL4-11-T : 1SBN010120T1011 : :10  :0.040
Front-mounted instantaneous auxiliary contact and A1/A2 coil terminal blocks
AF09ZB ... AF16ZB-30-10 11 - - CAT4-11M 1SBNO10151R1111 1 0.040
AF26ZB ... AF38ZB-30-00 11 - - :CAT4-11E 1SBN010151R1011 1 0.040
AF09ZB ... AF16ZB-30-01 11 - - CAT4-11U 1SBN010151R1311 1 0.040
Mechanical interlock unit
AF09ZB ... AF38ZB i VM4 : 1SBN030105T1000 : :10  :0.005
Note: VM4 includes 2 fixing clips (BB4) to maintain together both contactors.
Mechanical and electrical interlock set
AF09ZB ... AF16ZB 02 - - VEM4 1SBN030111R1000 1 0.035
AF2678B ... AF38ZB
Note: VEM4 includes a VM4 mechanical interlock unit with 2 fixing clips (BB4), a VE4 electrical interlock block.
VE4 block must be used with A2-A2 connection to respect the electrical connection diagram.
Connection sets for reversing contactors
AF09ZB ... AF16ZB BER16-4 1SBN081311R1000 1 0.045
AF26ZB ... AF38ZB BER38-4 1SBN082311R1000 1 0.100
Additional coil terminal block
AF09ZB ... AF38ZB : LDC4 : 1SBN070156T1000 : £10 10.010
Protective covers
All 1-stack contactors BX4 1SBN110108T1000 10 0.006
For 4-pole CA4 and 2-pole CAT4 auxiliary contact blocks BX4-CA 1SBN110109W1000 50 0.001
Mounting piece
AF09ZB ... AF38ZB : BP38-4 : 1SBN112303T1000 : :10  :0.003

(1) For more information, refer to "Accessories" section.
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AF09/B ... AF38/B 3-pole contactors

Technical data

Main pole - Utilization characteristics according to IEC

Contactor types DC operated | AF09ZB TAF12ZB TAF16ZB TAF26ZB TAF30ZB "AF38ZB
|IEC 60947-1/60947-4-1 and EN 60947-1 / 60947-4-1
IEC 60077-1, IEC 60077-2, EN 50155 (applicable parts)
NF F 16-101 / NF F 16-102 according to category A1
690 V
50 /60 Hz
Conventional free-air thermal current Ith
acc. to IEC 60947-4-1, open contactors, 6 < 40 °C 135 A i35 A {50 A {50 A ‘50 A
With conductor cross-sectional area {6 mm2 {6 mm2 £10 mm2 £10 mm2 £10 mm2
AC-1 Utilization category
For air temperature close to contactor
le / Rated operational current AC-1 8<40°C |25 A (28 A {30 A (45 A {50 A {50 A
Ue max. < 690 V, 50/60 Hz 0<60°C |25 A 28 A 30A 40 A 42 A 42 A
0<70°C |22 A 24 A 26 A 32 A 37A 37 A
ductor cross-sectional area 4 mm? 6 mm? 6 mm? 10 mm? 10 mm2 10 mm?2
For air temperature close to contactor 6 < 60 °C
le / Max. rated operational current AC-3 (1)
220-230-240V |9 A 2A “18 A 126 A {33A 140 A
380-400V |9 A 12A 18 A 26 A 32A 38 A
415V (9 A 12A 18 A 26 A 32A 38 A
8-phase motors 440V 9A 2R i8A 26 A 30 A 38 A
500V (9.5 A 125 A 15A 23 A 28 A 33A
60V (7 A 9A 10.5 A 17 A 21A 24 A
ﬁé't'éduéperational power AC-3(1) T
220-230-240V | 2.2 KW {3 KW C4KW 6.5 kw C9KW ST kW
""""""" 380-400V |4 kW BB KW 7.5 KW 11 kW 15 kW 18.5 kW
1500 rp.m. 50 Hz TN akw T 5.5 KW 9 kw 11 kW 15 kW 18.5 kW
1800 rp.m. 60 Hz 440V | 4 W 5.5 K 9k 5 kW 8.5 kw 20 kW
3-phase motors
500V | 5.5 kW 7.5 kKW 9 kW 15 kW 18.5 kW 22 kW
690V | 5.5 kW 7.5 kW 9 kW 15 kW 18.5 kW 22 kW
Rat g capacity AC-3 10 x le AC-3 acc. to IEC 60947-4-1
R ng capacity AC-3 8 x le AC-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 25 A 132 i32A {50 A (B3 A {63 A
Rated short-time withstand current lcw 1s|300 A 300 A 300 A 700 A 700 A 700 A
at 40 °C ambient temperature, 10s | 150 A 150 A 150 A 350 A 350 A 350 A
in free air from a cold state 30s |80 A 80 A 80 A 225 A 225 A 225 A
1min | 60 A 60 A 60 A 150 A 150 A 150 A
15min | 35 A 35A 35A 50 A 50 A 50 A
"Méi'('i‘ﬁij'r‘nmﬁr'ééking capacity
cos ¢ = 0.45 at440V | 250 A 250 A 1250 A 500 A £500 A 500 A
at690V | 106 A 106 A 106 A 200 A 200 A 200 A
Power dissipation per pole le/AC1|0.8W 1w 1.2°W 1.8W 24 W 24W
.......................... le/AC-3 | 0.1 W 02W 0.35W 0.6W 0.9W 1.3W
Max. electrical switching frequency AC-1 | 600 cycles/h
AC-3 | 1200 cycles/h
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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AF09/B ... AF38/B 3-pole contactors

Technical data

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

Contactor types

DC operated

AF09ZB

TAF12ZB

TAF16ZB

TAF26ZB

TAF30ZB

TAF38ZB

Thermal current

NEMA maximum horse power ratings
1-phase, 60 Hz

115V AC
230 VAC
ﬁbwer ratings
200 VAC
230V AC
460 V AC
575V AC
UL / CSA general use rating
600 V AC
With conductor cross-sectional area
UL/ CSA maximum 1-phase motor rating
Full load current 120V AC
240V AC
Horse power rating 120V AC
240V AC
UL / CSA maximum 3-phase motor rating
Full load current 200-208 V AC
220-240V AC
440-480 V AC
550-600 V AC
Horse power rating 200-208 V AC
220-240V AC
440-480 V AC
550-600 V AC

Short-circuit protection device for contactors

without thermal overload relay - Motor protection excluded

Fuse rating

Maximum electrical switching frequency
For general use

For motor use

ABB | 11
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AF09/B ... AF38/B 3-pole contactors

Technical data

General technical data

Contactor types DC operated | AF09ZB i AF12ZB : AF16ZB : AF26ZB : AF30ZB : AF38ZB
Riatad insulation veltage Ui~
acc. to IEC 60947-4-1 690 V
6 kV
Devices complying with [EC 60947-1 / EN 60947-1 - Environment A
EN 50121-3-2
Ambient air temperature close to contactor
Operation Fitted with thermal overload relay -20...+60 °C
“40..+70°C
-60...+80 °C
Category B according to IEC 60947-1 Annex Q
3000 m
Mechanical durability
N i 10 millions operating cycles
3600 cycles/h
Shock and vibration withstand T
acc. to IEC 61373 Category 1, class B
Magnet system characteristics
C _iAF12ZB : AF16ZB : AF26ZB : AF30ZB : AF38ZB
acc. to IEC 60947-4-1 At 6 <70 °C 0.85 x Uc min...1.1 x Uc max.
DG somtral voltage.
Rated control circuit voltage Uc 20 ... 250 V DC
(AF.Z)12 ... 16 W
(AF.Z) 1.7 W
(AF.Z2)> 500 mA 24 V DC
<60 % of Uc min.
Operating time
Between coil energization and: N.O. contact closing | 40...95 ms
38...90 ms
Between coil de-energization and: N.O. contact opening | 11...95 ms
""N.C. contact closing | 13...98 ms
Mounting characteristics and conditions for use
Contactor types DC operated | AF09ZB : AF12ZB : AF16ZB : AF26ZB : AF30ZB : AF38ZB
Wiouiing positins e o
‘/'/4/__;\\
Pos.4 | \

~ Pos. 1 Pos. 5

Max. N.C. built-in add add-on N.C. auxiliary contacts :
see accessory fitting details for a 3-pole contactor AF09ZB ... AF38ZB

The contactors can be assembled side by side

Fixing
On rail according to IEC 60715, EN 60715

35x7.5mmor35x 15 mm

By screws (not supplied)

2 x M4 screws placed diagonally

12 | ABB
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AF09/B ... AF38/B 3-pole contactors

Technical data

Connecting characteristics

Contactor types DC operated | AF09ZB : AF12ZB :AF16ZB : AF26ZB : AF30ZB : AF38ZB
D R
Screw terminals with cable clamp
Gormaction samaity iy
Main conductors (poles)
O Rigid Solid (< 4 mm2) 1x |1..6 mm? i2.5...10 mm?
O Stranded (> 6 mm?) } 2x |1..6 mm?2 2.5...10 mm?
T3 Flexible with non insulated ferrule 1x |0.75...6 mm2 1.5...10 mm2
[ 2x |0.75...6 mm2 1.5...10 mm?
:[D: Flexible with insulated ferruie 1x {0.75...4 mm?2 1.5...10 mm?
0= 2x |0.75...2.5 mm? 1.5...4 mm?
]L A R e 2.8 mim
EG |
é{ripping length 10 mm 14 mm
'T“i'ghtening torque 1.5Nm 2.5 Nm
Auxiliary conductors
(built-in auxiliary terminals + coil terminals)
O Rigid solid 1x |1..2.5 mm?
o 2x |1..2.5 mm?
T3 Flexible with non insulated ferrule” 1% |0.75...2.5 mm2
[ - 2x |0.75...2.5 mm?
T Flexible with insulated ferrue 1x | 0.75...2.5 mm?
0= 2x |0.75...1.5 mm2
]L iy R
6.]

Connection capacity acc. to U

Siripping length
Tightening torque
Coil terminals

1.2 Nm

1.2 Nm

Degree of protection

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

Main terminals

P20

Coil terminals

P20

Built-in auxiliary terminals

P20

Screw terminals
Main terminals
Screwdriver type

Delivered in open position, screws of unused terminals must be tightened

M4

Flat 06,5 / Pozidriv 2

Coil terminals

Built-in auxiliary terminals

Screwdriver type

ABB | 13
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AF09/B ... AF38/B 3-pole contactors

Technical data

Built-in auxiliary contacts according to IEC

Contactor types DC operated

:AF12ZB

AF09ZB

Rated operational voltage Ue max.

: AF16ZB

Rated frequency (without derating)

Conventional free air thermal current Ith - 6 < 40 °C ...................
le / Rated operational current AC-15
acc. to IEC 60947-5-1

24-127 V 50/60 Hz

90V 50/60 Hz

Making capacity AC-15

10 x Ie AC-15 acc. o IEC 60947-5-1

Breaking capacity AC-15

le / Rated operational current DC-13

acc. to IEC 60947-5-1 24V DC

125V DC

250V DC

500V DC
600V DC

0.13A765W

6A/144 W

0.55A/69W

0.27 A/ 68 W

Short-circuit protection device gG type fuse

for1.0s

Rated short-time withstand current lcw

Minimum switching capacity
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

Maximum electrical switching frequency

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

aux. contact blocks) are mechanically linked contacts.

Mirror contacts
acc. to annex F of [EC 60947-4-1

Built-in N.O. or N.C. auxiliary contacts and additional N.O. or N.C. auxﬂléfy contacts (CA4;‘ CAL4, CAT

Built-in N.C. auxiliary contacts or additional N.C. auxiliary contacts (CA4, CAL4, CAT4 aux. contact

blocks) are mirror contacts.

Built-in auxiliary contacts according to UL / CSA

Contactor types DC operated

AF09ZB

i AF12ZB

M
Pilot duty

{AF16ZB
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AF09/B ... AF38/B 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

— Max. switching frequency: 300 cycles/h.

Selection table
Contactor types AF09 {AF12 : AF16 AF26 AF30 AF38

3'or 4-pole 3-pole i 4-pole 3-pole 3-pole i 4-pole

Utilization category DC-1, L/R <1 ms

ABB | 15
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AF09/B ... AF38/B 3-pole contactors
Electrical durability and utilization categories

General

Utilization categories determine the current making and breaking conditions relating to the characteristics of the loads to be
controlled by the contactors. International standard IEC 60947-4-1 and European standard EN 60947-4-1 are the standards to
be referred to.

If Ic is the current to be broken by the contactor and le the rated operational current normally drawn by the load, then:

— Categories AC-1 and AC-3:Ic = le

— Category AC-2:Ic =2.5x le

— Category AC-4:Ilc =6 x le

Generally speaking Ic = m x le where m is a multiple of the load operational current.

On next pages, the curves corresponding to categories AC-1, AC-3 and AC-4 represent the electrical durability variation of
standard contactors in relation to the breaking current Ic.

Electrical durability is expressed in millions of operating cycles.

Curve utilization mode
Electrical durability forecast and contactor selection for categories AC-1, AC-2, AC-3 or AC-4
¢ Note the characteristics of the load to be controlled:

— Operational VOltage ........ccoovviiviiiiiiiiiiiiiiiieiies Ue

— Current normally drawn ........coociviiiiiiiiiiiiieiins le (Ue / le / KW relation for motors, see "Motor rated operational powers and currents").

— Ultilization category ......ocoviviiiiiin, AC-1, AC-2, AC-3 or AC-4

— Breaking current ... Ic = le for AC-1 and for AC-3 ; Ic = 2.5 x le for AC-2 ; Ic = 6 x le for AC-4

e Define the number of operating cycles N required.
e On the diagram corresponding to the operational category, select the contactor with the curve immediately above the inter-
section point (Ic ; N).

Electrical durability forecast and contactor selection for mixed duty motor control: AC-3 (Ic = le) type switching off while
"motor running" and, occasionally, AC-4 (Ic = 6 x le) type switching off while "motor accelerating"
e Note the characteristics of the motor to be controlled:

— Operational VORage .........cccooveiiiiiiiiii Ue

— Current normally drawn while "motor running" ............... le (Ue / le / KW relation for motors, see "Motor rated operational powers and currents")
— Breaking current for AC-3 ......coiiiiiiiii lc=1le

— Breaking current for AC-4 while "motor accelerating” ..... lc=6xle

— Percentage of AC-4 operating cycCles .......cocevviiiiiinnennn. K (on the basis of the total number of operating cycles)

¢ Define the total number of operating cycles N required.

¢ Note the smallest contactor rating compatible for AC-3 (Ue / le) on Main pole utilization characteristic table (see “Technical data”).

e For the selected contactor make a note of the following in relation to the voltage using diagram AC-3 in next pages:
— The number of operating cycles A for Ic = le (AC-3)
— The number of operating cycles B for Ic = 6 x le (AC-4)

Calculate the estimated number of cycles N’ (N’ is always below A)
_ A
1 +0.01 K(A/B - 1)

Z °®

If N' is too low in relation to the target N, calculate the estimated number of cycles for a higher contactor rating.

Case of uninterrupted duty

For uninterrupted duty, some verifications of preventing maintenance are necessary to check the functionality of the concerned
product (consult us).

The combinated effect of environmental conditions and the proper temperature of the product may require some disposals. As
a matter of fact, for this duty, the use duration prevails over the number of operating cycles.

16 | ABB
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AF09/B ... AF38/B 3-pole contactors
Electrical durability

Electrical durability for AC-1 utilization category - Ue < 690 V

Ambient temperature < 60 °C

Switching non-inductive or slightly inductive loads. The breaking current Ic for AC-1 is equal to the rated operational current of
the load.

Maximum electrical switching frequency: see "Technical data".

Millions of
operating
cycles

10 ——‘!_i‘; T R
NN\ N\
5 JFTL# o
j ‘
3 . «Hp Q
LN
i |
1E O
9
7 | 7
5
3
L A\ \ N\
0.5 "\
0.3 = N
7 E
5 =
3 -
0.2 e
Lol
‘1 3579
1 3 5 7 9
0.1 } |
2 3 5 10 20 30 50 100 200 300 500 1000
Breaking current Ic (A)
Example:
Ic / AC-1 = 26.5 A — Electrical durability required = 2 millions operating cycles.
Using the AC-1 curves above select the AF26ZB contactor at intersection "O" (26.5 A / 2 millions operating cycles).
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AF09/B ... AF38/B 3-pole contactors
Electrical durability

Electrical durability for AC-3 utilization category - Ue < 440 V. Ambient temperature < 60 °C
Switching cage motors: starting and switching off running motors. The breaking current Ic for AC-3 is equal to the rated opera-
tional current le (le = motor full load current). Maximum electrical switching frequency: see "Technical data".

Millions of

operating
cycles

10

- © o~ o

0.5

13579 ‘13579 ‘13579

0.3 \ \

] | | |
02 T T
2 3 5 10 20 30 50 100 200 300 500 1000
Breaking current Ic (A)

Electrical durability for AC-3 utilization category - 440 V < Ue < 690 V. Ambient temperature < 60 °C
Millions of

operating

cycles
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—wo~N©

- » o ~®©
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0.5

13679 185679

0.3 ‘

0.2 | |

2 3 5 10 20 30 50 100 200 300 500 1000
Breaking current Ic (A)
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AF09/B ... AF38/B 3-pole contactors
Electrical durability

Electrical durability for AC-2 or AC-4 utilization category - Ue < 440 V

Ambient temperature < 60 °C

Switching cage motors: starting, reverse operation and step-by-step operation. The breaking current Ic is equal to 2.5 x le for
AC-2 and 6 x le for AC-4, keeping in mind that le is the motor rated operational current (le = motor full-load current).
Maximum electrical switching frequency: see "Technical data".

Millions of
operating
cycles
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AF09/B ... AF38/B 3-pole contactors
Electrical durability

Electrical durability for AC-2 or AC-4 utilization category - 440V < Ue < 690 V

Ambient temperature < 60 °C

Switching cage motors: starting, reverse operation and step-by-step operation. The breaking current Ic is equal to 2.5 x le for
AC-2 and 6 x le for AC-4, keaping in mind tha le is the motor rated operational current (le = motor full load current). Maximum
electrical switching frequency: see "Technical data".

Millions of
operating
cycles
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AF09/B ... AF38/B 3-pole contactors
Terminal marking and positioning

AF09ZB ... AF38ZB contactors - pc operated
Standard devices without addition of auxiliary contacts

,<|.A1 A2.|-,

[El
[ ]

32 53 13
o000

[
21t

G o U
N OA1 A20

NO

[ N ]
4T2 6T3 14

AF09ZB ... AF16ZB-30-10

,<|.A1 Azol.,

i 82 513 21
00

NC

o000
2T1_4T2 6T3 22
N OA1 A20) F

AF09ZB ... AF16ZB-30-01

4./\1 A2.|-,

14 82 58
o 0 o

A1 1L1| 3L2| 5L3 13
4l

2T1__4T2 613

ST

AF26ZB ... AF38ZB-30-00 AF09ZB ... AF16ZB-30-10

Other possible contact combinations with auxiliary contacts added by the user

Adoa mely |Jear el
L1 3L2 5L3 13 1L1 3L2 5L3 13
0 00 o0 00
NO NO
21 >
[ ]
NC = +
[ ]
22 2-
NO
o0 00
2T1_4T2 6T3 14

N OA1 A20 U
=

Combination 11

= AF09ZB ... AF16ZB-30-10 + CA4-01

L1 82 58 13 L1 82 53 13
[ N} o000
NO NO
A1 21 33
o060
NG NO =
[ NN ]
22 34 A2
NO NO
[ ] @ [N X}
2T1 4T2 673 14 2T1 4T2 673 14

Combination 21

,-I.A1 Az.L

= AF09ZB ... AF16ZB-30-10 + CAT4-11M

13X

i1 32 53 13
o000

Combination 21

,-I.A1 A2.|-,

L1 32 53 13
o000

CAL4-11 + AF09ZB ... AF16ZB-30-10

At 1LwJ 3L2J SLSJ

Ty R -
NO|
______ I A2 2T1l 4T2] 6T3 14 A2 211l 412l 6T3

don ol |Jon wol

Lt 3L2  5L3 L1 3L2  5L3

e 0 o e 0 o

1327 P

[ 1)

NO [ NC = +
o0

14122 1- 2-

o 0 O e 0 o

2T 4T2 €T3 2T1 412 6T3

ST e
L

Combination 11|= AF26ZB ... AF38ZB-30-00 + CA4-10 + CA4-01

Joa ol Joa mol
L1 3L2 5L3 13 1L1 3L2 5L3 13
[ ] [ X ] o0 00

NO
21 31 43 53
C N I J

NC NC NO NO| = +

(KN N ]
22 32 44 54

NO NO
o000 o000
2T1 472 6T3 14 271 _4T2 6T3 14
~OA1 A2|:)I: ~ A1 A2|:)I:

Combination 32|= AF09ZB ... AF16ZB-30-10 + CA4-22M

21 A1 1L1| 3L2| 5L3]
NC|

%3 ‘\ ‘\ ‘\
22 A2 2T1l 4T12] 6T3

AF09ZB ... AF16ZB-30-01

AF26ZB ... AF38ZB-30-00

A1 1L1| 3L2| 5L3 13| 21
NO| NC|

‘\ \ \ N§ b
A2 2T1l 472] 6T3 141 22

Combination 11

A1 1L1] 3L2| 5L3| 13| 21| 33
NO|

\ \ \ NAOW 3 N§
A2 21| 472| 6T3 12l 23| 34

Combination 21

A1 1L1| 3L2| 5L3 13| 21| 31 43| 53
NO| NC| NC| NO| NO

‘\ \ N? NC| NC Ni\ N(\)\
A2 2Tl 4T12] 6T3 141 221 321 44l 54

Combination 32

A1 1L1| 3L2| 5L3] 13| 13X]| 21X
NO[ NO| NC|

\ \ \ N§ Ni\ 55
A2 211l 4T72| 6T3 141 14XI 22X

Combination 21
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AF09/B, AF12/B, AF16/ZB 3-pole contactors

Main dimensions mm, inches

=
=15
a=]
o=

L. 35 mm EN/IEC 60715
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+ CA4 1-pole auxiliary contact block

‘ 43 1.69"

110.5 4.35"
45 1.77" 71 2.80" 10 0.39"
5.5 0.22" ‘
- :!@ [:1@!3 Il |
N o ]E
(a] = —
© 8
5 |eeee g - .
- z ©
s B ¢ | =
SOSSD g ¥
OO0 7 ]E -
A et B B A
AF09ZB, AF12ZB, AF16ZB
+ CA4 4-pole auxiliary contact block
., 102.5 4.04"
‘ 90 5.54 ‘ 71 2.80" 10 0.39"
T 5.5 0.22" ‘
Q@ =] @%@ == @Q ! E
5 [CACAS) [CACAS) L
e —r—
e OO @ Nl —l —
>

=

ERE e

C000[E00e

|
il LT A, el B LT A

L 35 mm EN/IEC 60715

AF09ZB, AF12ZB, AF16ZB
+ VEM4 mechanical and electrical interlock set

Note: contactor lateral distance to grounded component 2 mm 0.08" min.
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2x
M4 8-32 UNC

042 0.17"

60 2.36"

AF09ZB, AF12ZB, AF16ZB

43 1.69"

f
o
2
S
Ny
N

de —~ el T;J |
©06e s o

@ Ll —
M

2 LLQL‘D_E{

EIEEEE

il BB A

—1]

6 0.24"

80 3.15"

S

~Lr 35 mm EN/IEC 60715

o=

AF09ZB, AF12ZB, AF16ZB
+ CAL4-11 2-pole auxiliary contact block
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+ CAT4 2-pole auxiliary contact and coil terminal block
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AF267B, AF30ZB, AF38/B 3-pole contactors

Main dimensions mm, in
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6 0.24
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AF26ZB, AF30ZB, AF38ZB
+ VEM4 mechanical and electrical interlock set

Note: contactor lateral distance to grounded component 2 mm 0.08" min.
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+ CAT4 2-pole auxiliary contact and coil terminal block
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AF09/B ... AF38/ZB 4-pole contactors

25 to 55 A AC-1

DC operated - connection with standard ferrules

AF09ZB-40-00

AF26ZB-40-00

1SBC101095F0014

1SBC101097F0014

Description

AF09ZB ... AF38ZB 4-pole contactors comply with the latest railway rolling stock standards and allow instal-
lation in passengers or driver cabins for trains frequently operating tunnels or undergrounds. They are mainly
used for controlling non-inductive or slightly inductive loads 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.
designed in accordance to IEC 60077 and applicable parts of EN 50155 standard
shocks and vibration withstand conforming to IEC 61373 (category 1, class B)

fire and smoke safety compliance to NF F 16-101 / 16-102 (Category A1), UNI CEI 11170 (LR4 severity

Ordering details

level), DIN 5510-2

electronic coil interface accepting a wide DC control voltage range (0.85 Uc min. ... 1.1 Uc max. according
to IEC 60947-4-1) including several Uc control voltages (0.7 ... 1.25 Uc according to IEC 60077) used for

battery supply

low coil consumption
built-in surge suppression
side by side mounting without restriction from -40 °C up to +70 °C

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

IEC {UL/CSA i Supply control  Rated control circuit : Auxiliary : Type { Order code | Weight
Rated i1 General voltage voltage contacts
operational : use rating fitted Pkg
current Uc Uc min. ... Uc max. (1 pee)
9<40°C  i600VAC | (EC60077) | (IEC 60947-4-1)
AC-1 i () | ?
A A VDG VDG ; 3 kg
4 N.O. main poles
25 . 24.33.48 20,60 1 0_0_IAF097B-40-00-21 _ 1SBL136261R2100 0.310
72.96,110 48,130 i 00T AF097B-40-00-22 - 1SBL136261R2200 0.310
220 100...250 0 0 :AF097B-40-00-23 : 1SBL136261R2300 0.310
30 - 24, 33, 48 20...60 0 0 :AF16ZB-40-00-21 i 1SBL176261R2100 0.310
72,96, 110 48...130 AF16ZB-40-00-22 : 1SBL176261R2200 0.310
220 100...250 0 0 :AF167B-40-00-23 : 1SBL176261R2300 0.310
45 . 24,3348 20.60 0 0 AF267B-40-00-21  15BL236261R2100 0.410
72,96, 110 T4g. 130 070 T AFS67B 40-00-52 * 1SBL236261R2200 0.410
220 100...250 0 0 :AF267B-40-00-23 : 1SBL236261R2300 0.410
55 . 24.33.48 20,60 . 0_0_ AF387B-4000-21 . 15BL296261R2100 0.410
72,96, 110 48130 070" AF382B-40-00-22 | 1SBL296261R2200 0.410
220 100...250 0 0 :AF387B-40-00-23 : 1SBL296261R2300 0.410
2 N.O. + 2 N.C. main poles
2 . 24,3348 20.60 1 0 0 IAF097B-22-00-21  1SBL136561R2100 0.310
72.96,110 48,130 i 00T AF09ZB-29-00-22 - 1SBL136561R2200 0.310
220 100...250 0 0 :AF09ZB-22-00-23 : 1SBL136561R2300 0.310
30 - 24,33, 48 20...60 0 0 :AF16ZB-22-00-21 : 1SBL176561R2100 0.310
72,96, 110 48...130 AF16ZB-22-00-22 : 1SBL176561R2200 0.310
220 100...250 0 0 :AF16ZB-22-00-23 : 1SBL176561R2300 0.310
45 - 24,33,48 120,60 0 0 AF262B-22-00-21 : 15BL236561R2100 0.410
72,96, 110 Tdg.. 130 070 AF267B 250052 1SBL236561R2200 0.410
220 100...250 0 0 :AF267B-22-00-23 : 1SBL236561R2300 0.410
55 . 24,33,48 20,60 i 0 0 AF382B-22-00-21 : 1SBL296561R2100 0.410
72,96, 110 T4g. 130 070 T AF387B.35:00-52 * 1SBL296561R2200 0410
220 100...250 0 0 :AF387B-22-00-23 : 1SBL296561R2300 0.410
(1) Other control voltages, see voltage code table.
Main dimensions mm, inches
77 3.03" 101 3.98"
45 1.77" 45 1.77" 95 3.74"
v ‘ ‘ 5.5 0.22"
T e ek e ek i |
Jleeee 2 Jleeee : = 1
1" B=== Bl e R
2 oo g o === s 5.5 0.22"
- |BEEG - |BEEE - = 3
o] oo (g 1
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AF26ZB, AF38ZB

10 0.39"
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AF09/B ... AF38/B 4-pole contactors
Main accessories

Contactor and main accessories (other accessories available)

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

AF..ZB contactor
(without top mounted
coil terminal block)

Fixing clips @

AF..ZB contactor
CAT4-11

2-pole auxiliary contact

and A1/A2 coil terminal block

BX4-CA
Protective cover A2

CA4
4-pole auxiliary
contact block

BX4-CA

CA4 Protective cover
1-pole auxiliary

contact block

CAL4-11
2-pole auxiliary
contact block

Protective cover

CA4
1-pole auxiliary
contact block

CAL4-11
2-pole auxiliary CA4
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 - auxiiary | Auxiliary contact blocks Electrical and Auxiliary contact blocks
contacts mechanical interlock set
| | (between 2 contactors) Left side Right side
\ ? \ ? 1-pole CA4 2-pole CAT4-11 4-pole CA4 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 position 5
AF09ZB, AF16ZB 4 0 :0 O |4max. or 1 or 1 - + |1 -

2 max. or 1 - - YA + 1

3 max. - - + 1 Nk 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 position 5
AF26ZB, AF38ZB 4 0 :0 0 |[4max. or 1 or 1 - + 1 -

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

3 max. - - + + |1 or 1
AF09ZB, AF16ZB 2 2:0 0 |4max. or 1 or 1 - + |1 -
AF267B, AF387B 2 2:0 0 |2max or 1 = = + |1 +

26 | ABB

18BC101758S0201



AF09/B ... AF38/ZB 4-pole contactors
Main accessories
Connection with standard ferrules

Ordering details (1)

For contactors ¢ Auxiliary contacts : Type : Order code Pkg i Weight

iqty (1 pce)
vEoSE A

18BC101108F0014

Front-mounted instantaneous auxiliary contact blocks

CA4-10-T .
£ AF097B .. AF387B 10 - - _CAM10T 1SBN010110T1010 100014
5 01 S0 T 1SBN010110T1001 107" 0014
8 AFO3ZB .. AF387B-40-00 CA4-22E 1SBN010140R1022 1008
" AF09ZB ... AF38ZB-22-00 CA4-31E 1SBNO10140R1031 17770085
CA4-22E CA4-40E 1SBN010140R1040 170085
AF09ZB ... AF162B-40-00 04 — -~ CA4D4E 1SBN010140R1004 T 0085

Side-mounted instantaneous auxiliary contact blocks

AF09ZB ... AF387B i 11 - - CAL4-11-T : 1SBN010120T1011 ¢ :10 :0.040

18BC101112F0014

Front-mounted instantaneous auxiliary contact and A1/A2 coil terminal blocks

CAL4-11-T AF09ZB ... AF38ZB-40-00 11 - - :CAT4-11E 1SBN010151R1011 1 0.040

AF09ZB ... AF387B-22-00

1SBC101114F0014

CAT4-11E Mechanical interlock unit

AF09ZB ... AF387B-40-00 (VM4 : 1SBN030105T1000 : £10 :10.005

Note: VM4 and VM96-4 include 2 fixing clips (BB4) to maintain together both contactors.

Mechanical and electrical interlock set

AF09ZB ... AF16ZB-40-00 02 - - {VEM4 1SBN030111R1000 1 0.035
AF26ZB ... AF387B-40-00

Note: VEM4 includes a VM4 mechanical interlock unit with 2 fixing clips (BB4), a VE4 electrical interlock block.
VE4 block must be used with A2-A2 connection to respect the electrical connection diagram.

Additional coil terminal block

1SBC101229F0014

AF09ZB ... AF38ZB : LDC4 : 1SBN070156T1000 : :10 :0.010
Protective covers

All 1-stack contactors BX4 1SBN110108T1000 10 :0.006
For 4-pole CA4 and 2-pole CAT4 auxiliary contact blocks BX4-CA 1SBN110109W1000 50 0.001

Mounting piece
AF09ZB ... AF38ZB : BP38-4 : 1SBN112303T1000 : :10  :0.003

(1) For more information, refer to "Accessories" section.

18BC101133F0014
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18BC101138F0014

BX4
BX4-CA

1SBC101383F0014

BP38-4
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AF09/B ... AF38ZB 4-pole contactors
Technical data

Main pole - Utilization characteristics according to IEC

Contactor types DC operated | AF09ZB : AF16ZB : AF26ZB _iAF38ZB
50/ 60 Hz
Conventional free-air thermal current Ith T
acc. to IEC 60947-4-1, open contactors, 6 < 40 °C 35A
With conductor cross-sectional area 6 mm?
AC-1 Utilization category
For air temperature close to contactor
le / Rated operational current AC-1 0<40°C |25 A
Uemax. <690V,50/60Hz 0<60°C |25 A
"""""" 0<70°C |22 A’
" With conductor cross-sectionalarea i mm2
S protection device for contactors
without thermal overload relay - Motor protection excluded
Ue < 500 V AC - gG type fuse 25 A
Rated short-time withstand current lcw 1s'|300 A
at 40 °C ambient temperature, 10s | 150 A
in free air roma cold state 30s |80 A
"""""" 1min |60 A
"""""" 15min |35 A°
ie/AC-1 0.8 W
Max. electrical switching frequency AC-1 GOO‘éycIes/h

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

Contactor types ) DC operated | AF09ZB . §AF1 6ZB

UL / CSA general use rating
600 V AC
With conductor cross-sectional area

Maximum electrical switching frequency
For general use

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

1 R3 RS 7
J These contactors are suitable for controlling 2 separate circuits, i.e. 2 loads with 2 separate supplies, or 1 circuit comprising
\ ”””””””””””” \ 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
-« Supply v g [ shlflpa}ionly i >
I 1 I
| | P | 1 Back-lup 1
I | supply | I
i IS 4
d d
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AF09/B ... AF38/ZB 4-pole contactors

Technical data

General technical data

Contactor types

DC operated

AF09ZB AF16ZB "AF26ZB TAF38ZB

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

690V

acc. to UL/ CSA

BkV

EN 50121-3-2

Ambient air temperature
Operation in free air

-40...470 °C

Storage

-60..+80°C

000 m

Mechanical durability
Number of operating cycles

10 millions operating cycles

Maximum switching frequency

3600 cyclesn T

Shock and vibration withstand
acc. to IEC 61373

Category 1, class B

Magnet system characteristics

DC operated

AF09ZB [AF16ZB

DC supply

DC control voltage
Rated control circuit voltage Uc

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

Average holding value

Operating time

Between coil energization and: ~N.O. contact closing

C. contact opening
N.O. contact opening

N.C. contact closing

13...98 ms

Mounting characteristics and conditions for

use

Contactor types DC operated

Mounting positions

AF09ZB : AF26ZB : AF38ZB

~—=Pos. 1 Pos. 5

Max. add-on N.C. auxiliary contacts :

rig distances::

Fixing
On rail according to IEC 60715, EN 60715

By screws (not supplied)

2 x M4 screws placed diagonally
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AF09/B ... AF38/B 4-pole contactors

Technical data

Connecting characteristics

Contactor types DC operated

AF09ZB TAF16ZB

Main terminals

Screw terminals with cable clamp

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

Rigid Solid (< 4 mm?)
Stranded (> 6 mm?)

(coil terminals)
Rigid solid

e
e
s |
=
o
Hio

miL Lugs
6.

gtripping length

Tightening torque
bégree of protection
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529

Main terminals

TAF26ZB TAF38ZB

Screw terminals with double connector
2 x (5.5 width x 6.8 depth)

Coil terminals

Screw terminals
Main terminals

M3.5

iM4s

Flat @ 5.5 / Pozidriv 2

river type

Coil terminals
Screwdriver type

Flat @ 5.5 / Pozidriv 2
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AF09/B ... AF38/B 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

— Max. switching frequency: 300 cycles/h.

Selection table
Contactor types AF09 {AF12 : AF16 AF26 AF30 AF38

3'or 4-pole 3-pole i 4-pole 3-pole 3-pole i 4-pole

Utilization category DC-1, L/R <1 ms
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AF09/B ... AF38ZB 4-pole contactors
Electrical durability and utilization categories

General

Utilization categories determine the current making and breaking conditions relating to the characteristics of the loads to be
controlled by the contactors. International standard IEC 60947-4-1 and European standard EN 60947-4-1 are the standards
to be referred to. If Ic is the current to be broken by the contactor and le the rated operational current normally drawn by the
load, then Ic = le for category AC-1. The curve corresponding to category AC-1 represents the electrical durability variation of
standard contactors in relation to the breaking current Ic.

Electrical durability is expressed in millions of operating cycles.

Curve utilization mode
Electrical durability forecast and contactor selection for category AC-1
¢ Note the characteristics of the load to be controlled:

— Operational VOIAGE ......viiiiiii e Ue

— Current normally drawn ... le

— UtiliZation CategOry i AC-1

— BreaKing CUIMENT ... Ic = le for AC-1

e Define the number of operating cycles N required.
e On the diagram corresponding to the operational category, select the contactor with the curve immediately above the inter-
section point (Ic ; N).

Case of uninterrupted duty

For uninterrupted duty, some verifications of preventing maintenance are necessary to check the functionality of the concerned
product (consult us). The combinated effect of environmental conditions and the proper temperature of the product may require
some disposals. As a matter of fact, for this duty, the use duration prevails over the number of operating cycles.
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AF09/B ... AF38ZB 4-pole contactors
Electrical durability

Electrical durability for AC-1 utilization category - Ue < 690 V
Ambient temperature < 60 °C

Switching non-inductive or slightly inductive loads. The breaking current Ic for AC-1 is equal to the rated operational current of

the load.
Maximum electrical switching frequency: see "Technical data".

Breaking current Ic (A)

Millions of
operating
cycles
10 —
| N
AAN
AN
5 [\
3 9 ~ 1 | N
7
5
i
¢
ofF - N\
7
5
3
1 4+ — Q
0.5
0.3 9E
7=
5 =
3= 13579
0.2 'E
Lo bl
1 3.6 7 9
0.1 !
2 3 5 10 20 30 50 100 200 300 500 1000
Example:
I,/ AC-1 = 13.5 A - Electrical durability required = 2 millions operating cycles.
Using the AC-1 curves above select the AF16 contactor at intersection "O" (13.5 A / 2 millions operating cycles).
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AF09/B ... AF38/ZB 4-pole contactors
Terminal marking and positioning

AF09ZB ... AF38ZB contactors - bpc operated
Standard devices without addition of auxiliary contacts

_|.A1 AzoL 4.A1 Az.l-,

1L1 3L2 5L3 7L4 1 R3 R5 7
o000 o000

Al 1L1J 3LZJ 5LGJ 7L4J Al 1J R3] RS5 7J
XXX TR K] I::}\--\--\--\ I:::IJ\--- -~ \
2T1_4T2 6T3 8T4 2 R4 _R6 Sb
Hoa w0 HOA w0 a2 2mil at2l 63l s7dl a2 2l mel Rrel 8
AF09ZB ... AF38ZB-40-00 AF09ZB ... AF38ZB-22-00 AF09ZB ... AF38ZB-40-00 AF09ZB ... AF38ZB-22-00

Other possible contact combinations with auxiliary contacts added by the user

A1 1L1 3L2 5L3 7L4 13
Joa moly | Joar me] Adoa mel | Joar no] NO
LT 82 53 7L4 11 32 58 7L4 LT 82 53 7L4 11 a2 58 7L4 NN
o000 o000 o000 o0 00

— NO

g 1 g 2.1 o2 - - a2 omil a7zl etal eTal 14
NO = + NO | Ne = + Combination 10
[ ] o0
14 - 14|22 2 A1 1L1 3L2 5L3 L4 "}Sl 21
o000 o000

2T1_4T2 6T3 8T4

- N c
o000
2T1_4T2 6T3 BT4 ——
=
SO ROF No| Ng
a2 2mil 42l 6l 874 14l 23

Combination 10|= AF09ZB ... AF38ZB-40-00 + CA4-10 Combination 11|= AF09ZB ... AF38ZB-40-00 + CA4-10 + CA4-01 Combination 11
oA 20 OA1 20 A1 1L1| 3L2| 5L3| 7L4| 13| 21
:Iu 32 58 7Ll: T:'Lw 32 5L 7L|; tl tl tl tl Nol NG|
11 3l2 513 714 11 32 53 714 o000 L ) VRS WA W WP WD
o000 o000
13 21 31 43 no| el
1322.1 gg% ':JN.CN.CN.O_ . o600 A22T'14T26T33T4 141 22|
NO N.C . _ + ,f N.C . . 2.2 3.2 z = Combination 11
14 22 A2 14 22 A2 1L1 3L2 5L3 7L4 13| 21 31 43|
NO| NC| NC| = NO
[ [ 3 ] o000
2T1_4T2 6T3 8T4 2T1 412 6T3 8T4

\ ‘\ \ \ Ns "3 NC N§
A2 2T1l 4T12l 6T3l 8T4l 141 22 44

Combination 11|= AF09ZB ... AF38ZB-40-00 + CAT4-11E Combination 22|= AF09ZB ... AF38ZB-40-00 + CA4-22E Combination 22

,<|.A1 A2.|., 4.A1 Az.L

NO [1L1 3L2 5L3 7L4 1L1 3L2 5L3 7L4
00 o000

13X
21X
[ ]
NC
20X A1 1L1 3L2 5L3 7L4 13)( 21)(
14X
AL ) —— =}
NO |2T1 4T2 6T3 8T4

N OAT A20 o

______ A2 2T1l 412l €T3l 8T4 14X 22)(
Combination 11 = | CAL4-11 + AF09ZB ... AF38ZB-40-00 Combination 11
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AF09/B, AF16ZB 4-pole contactors

Main dimensions mm, inches
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AF09ZB-40-00, AF16ZB-40-00
+ VEM4 mechanical and electrical interlock set
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Note: contactor lateral distance to grounded component 2 mm 0.08" min.
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71 2.80" 10 0.39'

<>4'<7

L 35 mm EN/IEC 60715

5.5 0.22"

I

43 1.69"

=

L

o—r
A SN

+ CAT4 2-pole auxiliary contact and coil terminal block
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AF09ZB-40-00, AF16ZB-40-00
+ VEM4 mechanical and electrical interlock set
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AF26/B, AF38ZB 4-pole contactors

Main dimensions mm, inches
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+ VEM4 mechanical and electrical interlock set

Note: contactor lateral distance to grounded component 2 mm 0.08" min.
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NFZB 4 and 8-pole contactor relays
DC operated - connection with standard ferrules

NFZB22E

NFZB44E

1SBC101104F0014

1SBC101105F0014

Description

NFZB contactor relays comply with the latest railway rolling stock standards and allow installation in pas-
sengers or driver cabins for trains frequently operating tunnels or undergrounds. They are used for switching
auxiliary and control circuits.

These contactor relays are of the block type design with 4 or 8 main poles.

— designed in accordance to IEC 60077 and applicable parts of EN 50155 standard

— shocks and vibration withstand conforming to IEC 61373 (category 1, class B)

— fire and smoke safety compliance to NF F 16-101 / 16-102 (Category A1, severity levels 3 & 4),
UNI CEI 11170 (LR4 severity level), DIN 5510-2

— electronic coil interface accepting a wide DC control voltage range (0.85 Uc min. ... 1.1 Uc max. according
to IEC 60947-4-1) including several Uc control voltages (0.7 ... 1.25 Uc according to IEC 60077) used for

battery supply

— low coil consumption
— built-in surge suppression
— side by side mounting without restriction from -40 °C up to +70 °C
— add-on auxiliary contact blocks for front or side mounting and a wide range of accessories.

Ordering details
Number of contacts Supply control : Rated control circuit : Type Order code Weight
voltage voltage
Uc Uc min. ... Uc max. Pkg
(IEC 60077)  : (IEC 60947-4-1) (1 pce)
() (1)
VDC VDC kg
al e 24,33, 48 20...60 NFZB22E-21 1SBH136061R2122 0.310
E::I— ——?——?—\ 72,96, 110 48...130 NFZB22E-22 1SBH136061R2222 0.310
e "1l gl 220 100...250 NFZB22E-23 1SBH136061R2322 0.310
N 24,33, 48 20...60 NFZB31E-21 1SBH136061R2131 0.310
E:}\——%—\——\ 72,96, 110 48...130 NFZB31E-22 1SBH136061R2231 0.310
PR IS+ 220 100...250 NFZB31E-23 1SBH136061R2331 0.310
N I 24,33, 48 20...60 NFZB40E-21 1SBH136061R2140 0.310
[:3-\--\1-)\--\ 72,96,110  ©48..130 NFZB40E-22 1SBH136061R2240 0.310
U I 220 100...250 NFZB40E-23 1SBH136061R2340 0.310
LR s I S8y Y & 24, 33,48 20...60 NFZB44E-21 1SBH136061R2144 0.370
|:"}\- --\-ﬁ----%--?-?-% 72,96,110  ©48..130 NFZB44E-22 1SBH136061R2244 0.370
Ll el el e el 220 100...250 NFZB44E-23 1SBH136061R2344 0370 .
A | 8| 8| 8| | N 8| 24,33, 48 20...60 NFZB62E-21 1SBH136061R2162 0.370
[t} - —\-AT-——\——?—%L\ 72,96, 110 148..130 NFZB62E-22 1SBH136061R2262 0370
ae "Rl e ol ngl gl el 220 100...250 NFZB62E-23 1SBH136061R2362 0370
AL S| | S S| 8| S| i 24, 33, 48 20...60 NFZB8OE-21 1SBH136061R2180 0.370
[t}ﬁ— _JT_ﬁ___AT_ -ﬁ—\ 72,96,110 148,130 NFZB80E-22 1SBH136061R2280 0370
a el el el el el Rl 220 100...250 NFZB8OE-23 1SBH136061R2380 0.370
(1) Other control voltages, see voltage code table.
Main dimensions mm, inches
77 3.03" 110.5 4.35"
71 2.80" 45 1.77' 71 2.80" 10 0.39"
5.5 0.22" 5.5 0.22" ‘
T R :!© Fl@b B E
s 2 = S
: : B ¢ & :
H eeoe0| ¢
’ Too®| I -
= E

NFZB22E, NFZB31E, NFZB40E

10 0.39"
| 1100359

NFZBA44E, NFZB62E, NFZB8OE
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NFZB 4 and 8-pole contactor relays
Main accessories

Contactor relays and main accessories (other accessories available)

NFZB 4-pole contactor relay

O Bxa-ca

CA4 Protective cover
4-pole auxiliary

contact block

CAL4-11
2-pole auxiliary
contact block

CA4
1-pole auxiliary
contact block

BX4
Protective cover

NFZB 8-pole contactor relay

CAL4-11
2-pole auxiliary
contact block

BX4-CA
Protective cover

Main accessory fitting details

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

Contactor relay Main Front-mounted accessories Side-mounted accessories
types poles Auxiliary contact blocks Auxiliary contact blocks
| Left side Right side
: \ ? 1-pole CA4 4-pole CA4 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 position 5
NFZB 2 2 E |4max. or 1 + |1 =
3 1 E |2max. = + |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 position 5

NFZB 4 0 E |4 max. or 1 + |1 -
2 max. - + |1 + 1
NFzB 4 4 E |- - + |1 -
6 2 E
8 0 E
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NFZB 4 and 8-pole contactor relays
Main accessories
Connection with standard ferrules

18BC101108F0014

CA4-10-T

1SBC101123F0014

CA4-22N

18BC101112F0014

18BC101133F0014

CAL4-11-T “

LDC4

1SBC101136F0014

BX4

1SBC101138F0014

BX4-

o

A

Ordering details (1)

For contactors ¢ Auxiliary contacts : Type : Order code iPkg : Weight
N ? | ? ' f iaty i (1pce)
3 \ . kg
Front-mounted instantaneous auxiliary contact blocks
4-pole NFZB i CA4-10-T 1SBN010110T1010 10 0.014
CA4-01-T 1SBN010110T1001 10 0.014
4-pole NFZB CA4-40N 1SBN010140R1240 1 0.055
i CA4-31N 1SBN010140R1231 1 0.055
CA4-22N 1SBN010140R1222 1 0.055
CA4-13N 1SBN010140R1213 1 0.055
NFZB40E CA4-04N 1SBN010140R1204 1 0.055
Side-mounted instantaneous auxiliary contact blocks
NFZB 1 - - iCAL4-11-T : 1SBN010120T1011 : (10 :0.040
Additional coil terminal block
NFZB :LDC4 : 1SBN070156T1000 : 10 :0.010
Protective covers
All 1-stack contactor relays BX4 1SBN110108T1000 10 0.006
For 4-pole CA4 auxiliary contact blocks BX4-CA 1SBN110109W1000 50 0.001

(1) For more information, refer to "Accessories" section.
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NFZB 4 and 8-pole contactor relays
Technical data

Contact utilization characteristics according to IEC

Contactor relay types DC operated

Standards

Fire and smoke

Rated operational voltage Ue max.

Rated frequency (without derating)

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

220-240 V 50/60 Hz

400-440 V 50/60 Hz

500 V 50/60 Hz

690 V 50/60 Hz

Making capacity AC-15

Breaking capacity AC-15

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

48V DC

72VDC

110V DC

125V DC

220V DC

250V DC

400V DC

500V DC

600V DC

Rated short-time withstand current lcw for1.0s

at 40 °C ambient temperature, in free air from a cold state  for 0.1's

Minimum switching capacity

with failure rate acc. to [EC 60947-5-4

Non-overlapping time between N.O. a .C.contacts ~ |>2ms
Power dissipation per poleat6 A I0AW
Maximum electrical switching frequency AC-15
DC-13 | 900 cycles/h
Mechanically linked contacts Built-in N.O. or N.C. auxiliary contacts and additional N.O. or N.C. auxi'l‘ié{‘ry”éb'htacts (CA4, CAL4 aux.
acc. to annex L of IEC 60947-5-1 contact blocks) are mechanically linked contacts

Contact utilization characteristics according to UL / CSA

Contactor relay types DC operated | NFZB
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NFZB 4 and 8-pole contactor relays

Technical data

General technical data

Contactor relay types . DC operated | NFZB
Rated insulation voltage Ui
acc. to IEC 60947-5-1 690 V
6 kV

Devices complying with [EC 60947-1 / EN 60947-1 - Environment A
EN 50121-3-2

-40...470 °C

-60...+80 °C
Climatic withstand Category B according to I[EC 60947-1 Annex Q
Maximum operatin:g altitude (without derating) 3000 m

Mechanical durability
Number of operating cycles

20 millions operating cycles

6000 cycles/n

acc. to IEC 61373

Category 1, class B

Magnet system characteristics

Contactor types DC operated

NFZB

Coil operating limits DC supply
acc. to IEC 60947-5-1

DC control voltage

Rated control circuit voltage Uc 20 ...250V DC
Coil consumption T Average pull-invalue | (NF2)12 16w~
""" Average holding value | (NF2) 1.7 W
P ................................... NEZ) S 500 i sa v e
D <60 % of
Operating time
Between coil energization and: N.O. contact closing | 40...95 ms
""" N.C. contact opening | 38...90 ms
Between coil de-energization and:  N.O.contactopening | 11..95ms T
""" N.C. contact closing | 13...98 ms
Mounting characteristics
Contactor types DC operated | NFZB
Mountihg positionsﬂ ) Pos2 T
P .
) Y s \\
Pos. 4 | \
k EBEE| Pos. 3
\
N
- Pos. 1 Pos. 5

Max. add-on N.C. auxiliary contacts :
see accessory fitting details for a NFZB contactor relay

Mountiﬁg distance§

Fixing
On rail according to IEC 60715, EN 60715

By screws (not supplied)

2 x M4 screws placed diagonally
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NFZB 4 and 8-pole contactor relays

Technical data

Connecting characteristics

Contactor types DC operated

NFZB

Main terminals

Screw terminals with cable clamp

Connection capacity (min. ... max.)
Pole and coil terminals

Tmm  Rigid 1x [1..2.5 mm?
O 2x [1..2.5 mm?
e Flexible with non insulated ferrule 1x [0.75...2.5 mm?
[ - 2x [0.75...2.5 mm?2
T Flexible with insulated ferruie 1x |0.75..2.5 mm?
0= 2x [0.75...1.5 mm?2
............ ‘}L s R s
6,
. Yeax
""" 10 mm
Tightening torque
Coil terminals 1.2 Nm
Built-in auxiiiary terminals 7 1.2 Nm
Degree of pf&tection """"""""
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529
All terminals P20
Screwdriver type T Delivered in open position, screws of unused terminals must be tightened
Main terminals M3.5

Screwdriver type

Flat @ 5.5 / Pozidriv 2
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NFZB contactor relays

Terminal marking and positioning

NFZB contactors - pc operated
Standard devices without addition of auxiliary contacts

NO NC NC NO
o000
14 22 32 44

~ L/A1 A2

NFZB22E

S

©IE0x
0z50
Z,
[e)
@=10W

o0
52 62 72 82
NO NO NO NO
o000
1424 34 44

NFZB44E

o
33 4

oA
3 21

NO NC NO NO

NO NC NO NO

14 22 34 44
‘|~/A1

NFZB31E

P4
[©)
z.
[®)
08506

z
o
4
o
o3

qre3|®

NFZB62E

_|A1A2|.

13 23 33 43
(] @

(]
NO NO NO NO

NO NO NO NO
14 24 34 44

S oAt AZO:"

NFZB40E

e
& o33
3 oz3e
éewo'w

0
B
4
N
N
20

®
~ @
A'OA

S DAt Azﬁ;:-‘

NFZB8OE

%-m\

NFZB22E

13| 23
Ol NO

2
NC NCN

{s15}

NG NC NO

33| 43
o| o|

NO NO NO

141 24

NFZB40E

Al 1
N

N

3|
o)

Ow
Z,

1N

33| 3|
NO| [

z
2
2
=

NO[ NO| NO[ NO NC| NC| NC

A2 1al 22
NFZB44E

A1 13| 23
NO| NO|

NO| NO| NO NO

A2 14l 24

NFZB8OE

34l 44 521 621 72

33| 43

53| 63| 73
NO| NO NO| NO| NO

34 3

Other possible contact combinations with auxiliary contacts added by the user

doa mol,  |Joa ro] loar x0 Joar ro
13 21 33 43 13 21 33 43 3 23 33 4 3 23 33 4
(N ] D © 0 @ o © 06O
NO NG NO NO NO NG NO NO NO NO NO NO NO NO NO NO
53 5- 5161 5- 6-
[ ] [ 2K J
NO _ . NC|Ne - N
o [ JK J
54 5 52 | 62 5 6
NO NG NO NO NO NC NO NO %o o o oo o 0
14 22 34 a4 14 22 34 44 14 24 34 a4 14 24 34 44
Car pors U = U N 2y, .
‘lt;A1 Jvie] N OA A2 ~ OAt A2')| ﬂ~,A1 A0
Combination 41 =[NFZB31E + CA4-10 Combination 42 =[NFZB40E + CA4-01+CA4-01
1 Aoa ol Joa o
X[ 13 23 33 43 13 23 33 43 3 23 33 4
ole e o 0 @ 5 0 0 @6
0 [NO No NO NO NO NO NO NO NO NO NO NO
21X 53 61 71 83 53 61 71 83
l% 000 o0 00
o - R NO NC NC NO| - . |no ne ne No
) o000 o000
22X |54 62 72 84 54 62 72 84
NO [NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO
[ ] o0 00
1ax|14 24 34 a4 14 24 34 a4 14 24 34 44 14 24 34 a4
SR Soa ol SOm RO SOM RO
Combination 51 = CAL4-11 + NFZB40E Combination 62 =NFZB40E + CA4-22N

NO NO NO

Al 13 21 33| 43|
NO| NC|_NO| NO
No| NS N: N§
44
NFZB31E

A1 13| 23| 33| 43

53
NO| NO| NO| NO NO|

NO| NO| NO| NO
A2 14| 24| 3al 44

NFZB62E

13| 21| 33| 4
NO| NC| ,NO| NO
N;\ NC NO NO

Combination 41 E

13 23 33| 43

Al
NO NO NO| NO
Nf)i NO 0
A2

Combination 42 E

NO| NO Ni\ NO
A2 1al 2a] 33l 4
Combination 51 E

A1 13| 23] 33| 43
NO| NO| NOf NO

NO[ NO[ NO| NO|
A2 14l 241 341 44

Combination 62 E

71 83
NC NC| NO

NO| NC| NC| NO
541 621 721 84

ﬂ

53|
NO
NO
54
51| 61
NC|_NC|
NC[ NC
521 62

13X] 21X
NO| NC|

NO| NC
14X1 22X

53 83
NO NC NC NO

NO|NC| NC NO
541 621 72 84
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NFZB contactor relays

Main dimensions mm, inches

80 3.15"

6 0.24"

45 1.77"

EC =

SRR

L 35 mm EN/IEC 60715

NFZB22E, NFZB31E, NFZB40E

80 3.15"

6 0.24",

110.5 4.35"

71 2.80"

5.5 0.22"

L 35 mm EN/IEC 60715

‘ |

=

NFZB22E, NFZB31E, NFZB40E
+ CA4 1-pole auxiliary contact block

80 3.15"

6 0.24",

45 1.77"

110.5 4.35"

43 1.69"

71 2.80"

10 0.39"

| 55 022"
!

d® oL

(GACE K]

SOO D
0 ]
CRCRCEE)
R

CI L 5 75

L 35 mm EN/IEC 60715

|

B

]

43 1.69"

—r

NFZB22E, NFZB31E, NFZB40E
+ CA4 4-pole auxiliary contact block

|

F
>
\E_[

Note: Contactor relay lateral distance to grounded component 2 mm 0.08" min.
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60 2.36"

35 1.38"

242 0.17"

2x
M4 8-32 UNC

12 0.47"

@ L —

©
®

80 3.15"

O L L =

L 35 mm EN/IEC 60715

NFZB22E, NFZB31E, NFZB40E
+ CAL4-11 2-pole auxiliary contact block

80 3.15"

6 0.24",

77 3.03"
71 2.80"

. 55022

\:’Iis.s 0.22" 1
d]
D

O
& :I

110.5 4.35"

45 1.77" 71 2.80" 10 0.39"
J@ [:]@!:‘ 5.5 0.22" I ‘
eoee : ]E
eeee| = B
o | ¢ =
e8|
oo I‘—J
=1 I T 7 E

NFZB44E, NFZB62E, NFZB8OE

10 0.39"

43 1.69"
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Auxiliary contact blocks
Connection with standard ferrules

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-T — 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.

1SBC101108F0014

18BC101121F0014

CA4-22M o ) )
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
z against accidental direct contact and bear the corresponding function marking.
g Ordering details (1)
For contactors  Auxiliary contacts  : Type : Order code iPkg i Weight
CAL4-11-T C | iqty i (1pce)
g NN | e
§ Front-mounted instantaneous auxiliary contact blocks
®  AF09ZB ... AF38ZB CA4-10-T 1SBN010110T1010 10 0.014
CAT4-11E 4-pole NFZB CA4-01-T 1SBN010110T1001 10710014
AF09ZB ... AF16ZB-30-10 CA4-22M 1SBN010140R1122 1 0.055
CA4-31M 1SBNO10140R1131 177770055
CA4-13M 1SBN010140R1113 1 0,055
CA4-04M 1SBNO10140R1104 1 0.085
AF26ZB ... AF387B-30-00 CA4-22E 1SBN010140R1022 1 0.055
AF09ZB ... AF387B-40-00 CA4-31E 1SBN010140R1031 177710055
AF09ZB ... AF387B-22-00 CA4-40E 1SBN010140R1040 177770055
AF26Z/B ... AF38ZB-30-00 CA4-04E 1SBN010140R1004 1 0.055
AF09ZB ... AF16ZB-40-00
AF09ZB ... AF16ZB-30-01 CA4-22U 1SBN010140R1322 1 0.055
CA4-31U 1SBN010140R1331 1 0,055
CA4-40U 1SBN010140R1340 1 0,055
4-pole NFZB CA4-40N 1SBN010140R1240 1 0.055
CA4-31N 1SBN0O10140R1231 1 0,085
CA4-22N 1SBN010140R1222 1 0,085
CA4-13N 1SBN010140R1213 1 0,055
NFZB40E CA4-04N 1SBN010140R1204 1 0.055
Side-mounted instantaneous auxiliary contact blocks
AF09ZB ... AF38ZB R - - CAL-1IT { 1SBN010120T1011 110 10.040
NFZB f z z z :
Front-mounted instantaneous auxiliary contact and A1/A2 coil terminal blocks
AF09ZB ... AF16ZB-30-10 [ - - i CAT4-11M : 1SBNO10151R1111 : i1 :0.040
AF09ZB ... AF387B-40-00 11 - - CAT4-11E 1SBN010151R1011 1 0.040
AF09ZB ... AF38ZB-22-00
AF26ZB ... AF387B-30-00
AF09ZB ... AF16ZB-30-01 11 - - CAT4-11U 1SBN010151R1311 1 0.040

(1) For each contactor or contactor relay type, refer to "Accessory fitting details" table.
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Auxiliary contact blocks
Connection with standard ferrules
Technical data

Contact utilization characteristics according to IEC
Types 1-pole CA4, 4-pole CA4, 2-pole CAT4, 2-pole CAL4

Standards IEC 60947-5-1 and EN 60947-5-4
Rated insulation voltage U

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
400-440 V 50/60 Hz | 3 A
2A
2A
10 x le AC-15 acc. to IEC 60947-5-1

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

0.15A/60W

0.13A/65W

600VDC [0.1AjeowW
Short-circuit protection device gG type fuse 10A . .
Rated short-time withstand currentlcew 001008 | 100 A
0<40°C L I
Minimum switching capacity 12V/3mA
with failure rate acc. to IEC 60947-5-4 0
Power dissipation per pole 0.1 W

Mechanical durability Nur 10 millions operating cycles
Max. switching frequency 3600 CYCIBS/N | e
Max. electrical switching frequency AC-15 | 1200 cycles/h

900 cycles/h

Standards ) i UL 508, CSA C22.2 N°14

Max. operational voltage . 600V AC,600VDGC

Pilot duty . . AB00,Q600
AC thermal rated current . 10 A
AC maximum volt-ampere making . T200 VA
AC maximum volt-ampere breaking . P20 A
DC thermal rated current . 2D A
DC maximum volt-ampere making-breaking 69 VA

Connecting characteristics

TYPES st |1 POIE CA4, 4-pOle CA4, 2-pole CAT4, 2-pole CAL4
Connection capacity (min. ... max.)
T Rigid solid 1x
] 2x |1 25 mme T
o ) Flexible with non insulated ferrule 1076, 25 mmz T
I 2X [0.75..05 mmz T
T Flexible with insulated ferrule X (0,75, 0.5 mme T mm——m
] 2X (075, 5 mmz T
I Lugs L<
6.]

-apacity acc. to UL/CSA Tor2x |AWG 18,14

th fomgm
12Nm/11loin
Degree of protection
acc. to IEC 60947-1 / EN 60947-1 and IEC 60529 / EN 60529 | P20 e
Screw terminals Delivered in open position, screws of unused terminals must be tightened
..All terminals e,
Screwdriver type Flat @ 5.5 / Pozidriv 2
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Auxiliary contact blocks for AFO9/B
NFZB contactor relays
Electrical durability

Electrical durability for AC-15 utilization category

AC-15 utilization category according to IEC 60947-5-1 / EN 60947-5-1:

— making current: 10 x le with cos ¢ = 0.7 and Ue
— breaking current: le with cos ¢ = 0.4 and Ue.

... AF38/B contactors and

These curves represent the electrical durability of the built-in or add-on auxiliary contacts in relation to the breaking current.
The curves have been drawn for resistive and inductive loads up to 690 V, 40...60 Hz.

gg — AF09ZB ... AF38ZB contactor built-in auxiliary contacts
T 0 — CA4, CAT4 and CAL4 add-on auxiliary contacts.
e
8 2 S
2 S I S ) S I Example:
g 1 S N Breaking current = 1 A
§ 05 —= On the opposite curve at intersection "O" 1 A the
g 0.3 : corresponding value for the electrical durability is approxi-
g 02 ] mately 2 millions operating cycles.
%% 005 o1 0208 05 2 3456 10

Breaking current (A) —— g

Million operating cycles — g
o o o

/

V4

X’

0.02 0.05 0.1 02 03 05 1 2 3 45[6 10
Breaking current (A) ————— =

Electrical durability for DC-13 utilization category

DC-138 utilization category according to IEC 60947-5-1 / EN 60947-5-1:

NFZB contactor relays.
(For add on auxiliary contacts see curve above).

making and breaking current le and Ue.

| | — AF09ZB ... AF38ZB contactor built-in auxiliary contacts
100 — CA4, CAT4 and CAL4 add-on auxiliary contacts
‘ """"" —— ] —— ?__ e ‘-:OECYT'ES - NF contactor relays.
g : —— S.ioecyti:les
= 20 — — ] Example:
% 10 S Control of DC electro-magnet:
__g Ue voltage = 72 V DC and breaking power = 70 W.
§ ° : On the opposite curve at intersection "O" 72 V/ 70 W the
5 corresponding value for the electrical durability is approxi-
) mately 2 millions operating cycles.

10 20 24 50 100 200 250 500
Voltage (V) — g
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Add-on auxiliary contacts

Terminal marking and positioning

Connection with standard ferrules

1-pole auxiliary contacts

1 »3|
NG Neﬁ_
2| -4
CA4-01 CA4-10

2-pole auxiliary contacts

13X/ XVVl 21X/ Xzg| 31X/ Xee 43X/ Xy l|
NO,\ ,,,,,, Ne NG _ ,,,,JQN

14X / XEY| 22X/ Xiegl 32X /Xlel 44X/ XEL

CAL4-11 CAL4-11

(Left-side mounted)

(Right-side mounted)

4-pole auxiliary contacts

13 23 33 43

NQX). .NQJ)_ _N_o_w .uq\
14l 24l 34l 4

CA4-40E

13| 21 33 | 43 |
NQ\..NQ _N_o_\_ 1«9\
14 22 34 44

CA4-31E

13| 21 31 43 |
NQ\)..NQ _NC .N.O.\
14 22 32 44

CA4-22E

CA4-04E

21 31 41 53|
Nl _nel Ne _N_o_w
2| 32| 4 54

CA4-13M

21 33 | 43 | 53|
Ne .NQN_ _N_o_w.uq\)
221 34l a4l 54

CA4-31M

21 31 43 | 53 |
ne] NG _N_o_w_u@\)
22 32| 44 54

CA4-22M

21| 31 41| 51
NG/ _NCJ NCJ NC
22l a2l a2l s

CA4-04M

CAT4-11M

CA4-31U

3| 1
-

NO

CA4-22U

o

CAT4-11E CAT4-11U

53| 61 Al 81
NQ\..NQ _Nc]_ NG
54 62 72 82

CA4-13N

53 63 73 83

NQ\). y.cj)_ _N_o_w .uq\)
54 64 74 84

CA4-40N

53 | 61 73 | 83 |
NQJ)...N.C _N_qw_ucz\)
54 62 74 84

CA4-31N

53| 61 ral 83 |
NQ\..NQ _NC _N_o_\
54 62 72 84

CA4-22N

51 61| 71| 81
NG/ _NCJ_ NCJ NC,
s2l 62l 721 82

CA4-04N
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Interlocks and connection sets
Connection with standard ferrules

- U

VM4

1SBC101128F0014

<
)
S
T
i
S
S
O
0
@

BER16-4
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18BC101142F0014

1SBC101229F0014

Mechanical interlock units

Description

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
from closing as long as the other contactor is closed.

The mechanical interlock unit includes 2 fixing clips (BB4).

Ordering details

For contactors i Type : Order code iPkg :Weight
: : : gty (1 pce)
kg
AF09ZB ... AF38ZB..-30-.. VM4 1SBN030105T1000 10 0.005
AF09ZB ... AF38ZB..-40-00

Mechanical and electrical interlock sets

Description

VEM4 mechanical and electrical interlock set for the interlocking of two AF contactors.

VEM4 set includes a mechanical interlock unit VM4 with 2 fixing clips (BB4) and a VE4 electrical interlock
block with A2-A2 connection.

Fixing the electrical interlock block to the contactor front face connects the 2 built-in N.C. interlocking con-
tacts with the two coils. VE4 block must be used with A2-A2 connection to respect the electrical connection
diagram.

Ordering details

For contactors : Auxiliary | Type : Order code iPkg :Weight
i contacts : igty (1 pce)
([
\ kg

Mechanical and electrical interlock set

AF09ZB ... AF16ZB..-30-.. 0 2 :VEM4 1SBN030111R1000 1 0.035
AF267B ... AF387B..-30-00
AF09ZB, AF16ZB..-40-00
AF267B, AF38ZB..-40-00

Fixing clips

AF09ZB ... AF38ZB : BB4 : 1SBN110120W1000 : ;50 :0.002

Connection sets for reversing contactors

Description

The BER16-4 and BER38-4 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: insulated, solid cop-
per bars.

Ordering details

For contactors Type Order code Pkg : Weight
qty i (1pce)
kg
AF09ZB ... AF16ZB..-30-.. BER16-4 1SBN081311R1000 1 0.045
AF26ZB ... AF38ZB..-30-.. BER38-4 1SBN082311R1000 1 0.100
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Interlocks
Connection with standard ferrules
Technical data

Mechanical interlock unit

Contact utilization characteristics according to IEC

Types VM4

Mechanical durability Number of operating cycles 5 millions operating cycles

Max. mechanical switching frequency | 1800 cycles/h

Mechanical and electrical interlock set

Contact utilization characteristics according to IEC

Types VEM4
Standards | IEC 60947-5-1 and EN 60947-5-1
Rated insulation voltage Ui acc. to IEC 60947-5-1 1690V
Rated impulse withstand voltage Uimp 6kV
Rated control voltage Uc .
120...500 VDC
16 A

5 millions operating cycles
1800 cycles/h
Electrical durability Max. electrical switching frequency 1200 cycles/h

Contact utilization characteristics according to UL / CSA

....... VEM2
n . UL 508, CSA C22.2 N°14
Max. operational voltage 500 V AC, 500 V DC
Connecting characteristics
Types VEM4
Connection capacity (min. ... max.)
T Rigid solid 1x |1..2.5 mm?
O 2x 1...2.5:mm2
- Flexible with non insulated ferrule 1x]0.75...2.5 mm?
o | 2x |0.75...2.5 mm?
o= Flexible with insulated ferrule 1x]0.75...2.5 mm?
=] 2x10.75...1.5 mm?
@E} Lugs L< |8mm
6.|
:(:j:c}:ﬁhection dépacity acc. to UL/CSA 1or2x | AWG 1::8...14
Stripping length 10 mm
Tightening torque 1.2Nm /11 lb.in
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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Other accessories
Connection with standard ferrules

LDC4

SBC101138F0014

[

BX4-CA

BA4
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1SBC101133F0014

BX4

BP38-4

1SNC160101F0014

1SBC101136F0014

1SBC101383F0014

Ordering details

For contactors i Type ; Order code iPkg | Weight
: : : qty (1 pce)
f kg

Additional coil terminal blocks
Additional coil terminal blocks for a bottom access to the coil terminals of contactors or contactor relays.

AF09ZB ... AF38ZB TLDC4 T1SBN070156T1000 : 710 10.010
NFZB ; z : z z

Protective covers

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

All 1-stack contactors and contactor relays BX4 1SBN110108T1000 10 0.006

For 4-pole CA4 and 2-pole CAT4 auxiliary contact blocks BX4-CA 1SBN110109W1000 50 0.001

Mounting piece

Mounting piece for replacing TAL26 ... TAL40 contactors fixed by screws by AF..ZB contactors in 45 mm
width.

AF09ZB ... AF382B : BP38-4 : 1SBN11230371000 : £10 £0.003

Function markers

Box of 16 blank cards (16 markers by card) printable on HTP500 thermal transfer printer and AMS 500
marking table to identify your contactors, overload relays or manual motor starters.

Marker dimensions: 7 x 20 mm (.276" x .787").

Box of 16 black cards . i BA4 { 1SNA235156R2700
AMS 500 support plate for 8 BA4 ) : SPRC 1 : 1SNA360010R1500 :
HTP500 support plate {HTP500-BA4  : 1SNA235712R2400 :

Main dimensions mm, inches

44.8 1.76"

mmmeTem - a 6

I '~ i [ 0.24"

1 ! 1 : :

1 ! 1 J EIRIRS

| ! ] | | o

o 1 5 8| 8 R 5
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Voltage code table

The below tables indicate the available voltage ranges Uc min. ... Uc max. usually used in rolling stock application according to
IEC 60077 standard. When placing an order, please check the required control supply and select the corresponding

AF..ZB / NFZB control voltage range. Select a standard contactor from ordering detail pages. Change the coil voltage code in
the order code according to the table below. Example: for contactor AF09ZB-30-10RT and coil 48...130 V DC, type is

AF09ZB-30-10RT-22 and order code is 1SBL136060R2210.

Control supply Coil code
Uc min. ... Uc max.

acc. to IEC 60077

Rated control circuit voltage
Uc min. ... Uc max.

acc. to IEC 60947-4-1

0.85 Uc min. ... 1.1 Uc max.
VDC VDC

17..32
23..42.5
23...44.5
25...45
33...60
36...65

20...60 21

42..78
50...90
55...96
63...113
67...120
77..143

48...130 22

87.5...162.5
90...150
106...183
120...167
162...264
187...253

100...250 23

AF..ZB 3 & 4-pole contactors

Auxiliary contacts
N.O. N.C.

Order code

- 22 [1SBL136060R| 22

Type

AF09| Z | B |-|30|-

N.O. N.C.
Main contacts

Rated control circuit voltage coil code

Designed for
rolling stock

Terminal connection
Blank: for standard ferrules
RT: for ring tongue ferrules

—— Low consumption

Contactor type
AF..| DC operated

NFZB contactor relays

Type Order code
NF|z |B E RT|- 22 1SBH136060R | 22

N.O. N.C.

Auxiliary contacts Rated control circuit voltage coil code

Designed for
rolling stock

Terminal connection
Blank: for standard ferrules
RT: for ring tongue ferrules

—— Low consumption

Contactor type
NF | DC operated

Rated control circuit voltage
Uc min. ... Uc max.

acc. to IEC 60947-4-1

0.85 Uc min. ... 1.1 Uc max.

DC coil code
21| 20..60V

22| 48..130V

23] 100...250 V

Supply control voltage
Uc
acc. to IEC 60077

DC coil code

24V
33V
48 V
72V
96V
110V
220V

Note: For AC 50/60 Hz sinusoidal control suply in rolling

stock application, please consult us.

Rated control circuit voltage
Uc min. ... Uc max.

acc. to IEC 60947-4-1

0.85 Uc min. ... 1.1 Uc max.

DC coil code
21| 20..60V

22| 48..130V

23] 100...250 V

Supply control voltage
Uc

acc. to IEC 60077

DC coil code

24V
33V
48V
72V
96 V
110V
220V

Note: For AC 50/60 Hz sinusoidal control suply in rolling

stock application, please consult us.
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Contact us

ABB France

Low Voltage Products Division
3, rue Jean Perrin

F-69687 Chassieu cedex / France

(=]

www.abb.com/railway

EF;

-'.u

www.abb.com/lowvoltage

Note

We reserve the right to make technical changes or

modify the contents of this document without prior

notice.

ABB does not accept any responsibility whatsoever
for potential errors or possible lack of information in
this document.

We reserve all rights in this document and in the
subject matter and illustrations contained therein.
Any reproduction, disclosure to third parties or
utilization of its contents — in whole or in parts - is
forbidden without prior written consent of ABB.

Copyright© 2013 ABB - Al rights reserved
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