COMBITRON PROGRAM SCHEDULE

COMBITRON are supply and actuator modules for the electromagnet clutches and brakes. As power supply for DC- or AGside switching different sin-
gle-wave and bridge rectifiers as well as rapid switchgear of the series COMBITRON are available.

The rectifiers correspond to the low voltage regulation 73/231/EWG of the European Union.

COMBITRON  RECTIFIERS AND SWITCHES

Half-wave and bridge rectifiers from 0..720 VAC page 44 COMBITRON 91
Electronic rapid switch up to 50w page 46 COMBITRON 94
Rapid-switching rectifier (for COMBISTOP) page 47 COMBITRON 98
TECHNICAL DATA

Switching mode (AC- / DGside switching) Seite 48

COMBITRON 91 are rectifiers for power supply of brakes and clutches. AC voltage supply max 720 V AC for AC or DC side switching conform to the low
voltage requlation 72/231 EWG of the European Union.

Harmful electromagnetic interferences arise at the switching of electromagnetic clutches and brakes and other inductive DC consumers.
The half-wave rectifier 0291010-CEMV limits these interferences to class A according to EN 55011.

All other rectifiers are not equipped with measurements to suppress radio interference. This has to be taken into consideration for the planning of the
interference suppression of the plant or the machine. The user is responsible for meeting the EU machine directive.
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U, 275V AC+0% 500VAC+0% 600V AC+0% 720V AC+0%
Switching AC/DC AC/DC AC AC
450V 900V 1000V 1600V
Half wave # 0291010-CE07 ? 0491010-CE07 ¥ 0591010-CE09 2 0691010-CE09 ?
U =045*U (O O) © [O)
n d@ ceb =3 ce9
1, 45°0 =1,0A ———
|N(80°C)=0,5A [SESESESENEN) NSECESENSEORN
FU”WaVe 4 0491020-CE07 3 U maximum input Voltage
U,=09"U %HJ—CGE U, maximum cut-off voltage
L (450 = 2,00 o o Om Output DC voltage
N o AC AC switching
1, (80°C)=1,0A 086806 DC DGsside switching

l, (45°C) Rated output current at the temperature

Half wave with 0291010-CEMV ¥
EMC protection "
— * 01 @)
=085, 8J =3 ce Lg CHARACTERISTICS
1, (45°0)=1,0A - UL- certification (No.: £.308765)
I, (80°C)=0,5A S666886 « compact design in a plastic housing
possible installation into the motor terminal box
) with internal interference suppression according to EN 55011/ class A - protection against voltage peaks of the switching
Ipicture 1 ¥ picture 2 contacts
4 different values (U, A) when used under UL conditions - maximal ambient temperature 80 °C
Nominal voltage magnet Coil voltage tolerance ACvoltage supply Type of rectifier
u,U_) u )
24V DC
105V DC 93-118 230V AC half wave rectifier (0291010-CE07)
205V DC 182-230 230V AC full wave rectifier (0291020-CE07)
180V DC 162 - 198 400V AC half wave rectifier (0491010-CE07)
picture 1 picture 2
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46
Terminal cross section 1,5 mm? Terminal cross section 2,5 mn?
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COMBITRON 94

COMBITRON 94 for the power supply / actuator of two consumers. The output current control ensures a constant magnetic flux and permits short-time
overexcitations for shorter switching processes, i.e. improved repeat accuracy.

The main field of application is the interconnection of clutch-brake-combinations COMBIBOX and is used whenever high switching frequencies and posi-
tioning accuracy are demanded. The primary feature is the current requlation of 24 V DC supply of electromagnets.

FEATURES
circuit board is supplied inclusive holder and slide-in device
connection according to DIN 41612
Vadjustment of the deceleration time by potentiometer from 0 ... 1second
power supply of the circuit board via separate transformer
input voltage: 230/400/460 V AC
powerrange 15 ... 50 W
digital inputs
relay output

Transformer ~ 0094006-0100 Switcher  0094006-0004
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COMBITRON 98 rapid-switching rectifiers with overexcitation for optimal
turn-on and turn-off times of spring-applied brakes and electromagnets.
Two Powerbox versions with similiar rigit housing to fit on DIN rail or bolt

on version.

COMBITRON 9098200-CE09 UL - certification (No.: E.308765)

9098210-CE04

9098200-CE09 "

____comBRONSE . |KEB|

Input voltage

24V DC+20%

180-300 VAC£0%

Overexcitation time

800 ms +15 %

350 ms 10 %

Cable length

max. 10 m to brake coil

max. 100 m to brake coil

Current | 45°C 1,2 A continous 1,2 A continous
N 7 Afor 800 ms 2,4 Afor 350 ms

o 0,6 A continous 0,7 A continous
Currentl 75°C 3,5 Afor 800 ms 1,4 A for 350 ms
Temperature (Cv-40°...75° (Cv-40°...75°

Switching rate

max. 6 per minute at max current

max 1 per minute at max current

Side altitude above sea level

> 1.000 m - 1% current reduction/100 m

> 1.000 m - 1% current reduction/100 m

Wiring diagrams
L1—f
[KEB [ L2
L3
POWERBOX <@
9098 210-CE04 o, 0, O
Un = 24VDC _—— E c (
Imax. = 12A @ T=45:C POWERBOX
Imax. = 05A @ T=85°C 0098 360,509
Oflupglzv j_rake_ Set_ Iumax = 310;)X 'SrO/i(;Hé
Imax. = P at = K
— L) D @) o = O7A at T-75°C
24V
CICI®)
noconnection - output 6V,
jumper - output 18V
resistor - output 12V
V- different values (U, A) when used under conditions of UL
V 49 16
) 3.5
@ C€ Cooection 232,
for mounting rail = ;
POWERBOX 35/1.5 L ‘ KESINdY
90 98 210—CE04 90 98 200-CE09 0
Umax.= 24V B S e A B -
Imax. =1,2A at T=45°C |- 07A at T= 75°C
Imax. =0,5A at T=85°C P~ =% == -
D P s & | —
1
57,5 18
9098200-CE09

m | v =

9098210-CE04
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COMBITRON SWITCHING ARRANGEMENTS

AC-SIDE SWITCHING

When switching before the rectifier on the ACG-side the magnetic field decays slowly. At this mode of switching the tripping delay is quite long. The AC-side
switching requires no protective measurements for the coil and the switching contacts. On disconnection the rectifier diodes act as free-wheeling diodes.

The switching times t, for AG-side switching increase when the rectifier is connected directly in the motor terminal box (2). When the motor slows down
a generatoric voltage is applied to the motor terminals. The wiring (2 and 3) is not permitted for frequency inverter operation.

For line lenghts of more than 10 m between rectifier and brake at ACside switching the regulations prescribe the use of a separate switch (1). In this
case the supply voltage may not be tapped behind the motor contactor (2). If it is not possible to install an additional switch the use of special rectifiers

becomes necessary.
CURRENT-TIME-/VOLTAGE-TIME-/ WIRING DIAGRAM
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DC-SIDE SWITCHING

The switching is done between the rectifier and the magnet. At his mode of switching the tripping delay is short, since the energy of the magnetic field
is absorbed by the rectifier. The voltage peaks that occur at switching are limited to a harmless level for the rectifier.

The maximal permissible switching frequency for the DC-side switching of rectifiers depends on the energy content of the magnet for COMBISTOP. Higher
switching frequencies are achieved by the external connection of a varistor in parallel to the brake or to the terminals + and - DC of the rectifier.

Rectifier KEB-article varistor
0291 0090045-2753 S20K275
0491 0090045-6251 $20K625
0591 0090045-6251 $20K625
CURRENT-TIME-/VOLTAGE-TIME-/ WIRING DIAGRAM
TORQUE-TIME- DIAGRAM
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The simultaneous AC and DC-side switching, shown in example 4 guarantees short disconnecting times and reduces the contact erosion.
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DIMENSIONING / CALCULATIONS

Decisive for the dimensioning of the clutches and brakes are the required torque, thermal load, braking time and service life.

RATED TORQUET,,

To ensure that brakes and clutches work safely even under extreme conditions, the required torque must be multiplied by a safety factor. The selection of
the safety factor depends essentially on the application.

The dynamic torque of a single-disc brake may be substantially lower than the rated torque.

T.=T -K K>2 T .= required torque [Nm]

2N erf

REQUIRED TORQUET_
The required torque very often is a mixture of dynamic and static load. When choosing the sign take into account whether the load torque supports or
counteracts the deceleration.

ROUGH DEFINITION OF THE REQUIRED BRAKING TORQUE
If the mass moment of inertia is unknown and the driving power is fixed then the required braking torque is calculated as follows:

P
T = 9550 - —

erf
n

THERMAL LOAD

The dimensioning solely on the basis of the required braking torque is permissible only in very few cases. When decelerating the load and the mass
moment of inertia is reduced to the brake shaft, the kinetic energy is converted into heat (friction work of the brake). The permissible friction work in
dependence on the switching frequency may not be exceeded.

Please note that the maximal permissible friction work is valid only up to the corresponding speed. In case of emergency stop from maximum speed the
maximal permissible friction work lies considerably below the values specified in the graphic.

J.n? T,
W = . WR<WR
182,5 T,xT,
SLIP TIME t, [MS]
The time from the beginning of the torque rise until attaining the moment of synchronization.
J-An
t= 1046 - ———— +t
3 ’ 1
T,xT,
SERVICE LIFE
The service life depends to a large extent on the peak temperature at braking, which is dependent on the speed, the deceleration time and the current
brake torque.

For that reason it is not possible to make universally valid statements with regard to the service life that apply to all operating conditions. Statements to
the individual case can be made only when all operating conditions are known. At no time should the friction lining thickness (COMBISTOP) be less than g

min®

(Xn-X) ) WR0,1
" 01-W,

ACCELARATION-/ DECELERATION TIME

Joo
t= ——  +t,
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LEGEND DEVIATIONS COMBIBOX
J = moment of inertia " [kgm? " Sum of the moment of inertia reduced to the speed of the COMBIBOX
K =safety factor (K >2) [-] plus the moment of inertia of the COMBIBOX parts to be accelerated
L, =servicelife untill readjustment 2 [] or decelerated.
T =dynamicbraking torque (Nm]  ?  Number of switchings until readjustment. For type 06 and 10 the fric-
T, =required torque [Nm] tion T_ of the clutch as well as the friction T, of the brake are to be
T, =loadtorque? [Nm] considered.
T, =static rated torque ¥ [Nm] 3 Forthe selection of the sign take notice of whether the load torque
P = friction work [J/s] supports or counteracts the acceleration or deceleration.

P, =powerinputat20°C [W] 9 The rated torques listed in the tables are safely attained after a run-
t = acceleration / deceleration time in phase at 100 rpm. In new condition and for substantially higher
t,  =switchontime [ms] speeds the torques are possibly lower.
W, =friction [l
W,, = friction work up to 0,1 mm wear 0
S = cycles per second [s]

®  =angular frequency [s]
X =ratedairgap [mm]
X = clearance at which an adjustment is recommended [mm]
ROTOR ARMATURE
with bearin
SIZE 12 11]10] 09] 08] 07| 06 05] 03| 02| 01 01‘02‘03‘05‘06‘07‘08?09‘10‘11‘12 12 11]10[09]08] 070605 |03 02] 01
Minimum bore Minimum bore Minimum bore
4 ol b (without keyway) without keyway without keyway
a C
29124116 1411|9716 -|-|-1-1-1-[-1[7[9[M[14]16]24129]29|24|16 |14 |T|9 |7 |7 |-|-]|-

5] ®
16| l ®|®|® ®
| 7]H8| 2 | 8
18 9

9 31104
110] 14 10
1] |4 [128
12] 13,8 @@ @|® @@
14| 16,3 15,2
115 | 5 [173]16,2 ®|®|® ®|®|® ®
17] 193] 18,2 @ | @|@® )
18] 20,8/ 196
19| | 6 [21,8/206
20| 2,8/216 20/@0|@ || 20/2|20
122 24,8123,6
24 2731260
125) | 8 [283]27,0 BB OB ®|®
28] 31,3[30,0
130 333320 30|60|60 (30/30|G0 3030|30

132 353 (344

135/H7{ 10 [383]374] [3|G3)|3D (3565|689 DIED)

138] 41,3404

(20 |12 (83422 @] |

142 | 4531442 ars d  Bore

145 488|471 @5 N ™ Keyway with DIN 6885

148 14 {51,850, ol b Depthoverstandard keyway DIN 6885/1

|50 53,8] 52,1 /60| 50| GO “ 3| ¢ Depthoverreduced keywayDIN6885/3  |50)|50) 50|60

155] [16]593]574] (GO , 65|65|6

60| [ 18644623

165 69,4673 available bore ,d" with standard keyway DIN 6885/1

170] [20]7a9]727[70 0 | 70

|75 7991777 Bl available bore ,d” with reduced keyway DIN 6885/3

80| |22 (854831

185 90,4 88,1 (OO Preferred bore sizes / standard

90 2519541929

All dimensions in mm
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KEB SERVICE

PERFORMANCE AND COMPETENCE

AFTER-SALES CUSTOMER SUPPORT

start-up support

EMCservice

mains analysis

Insulation, heat or vibration measurements

conversion of old product series
MAINTENANCE AND REPAIRS

rush or standard service
COMPONENT AND SPACE PART SUPPLY

used and new parts for the exchange
PREVENTIVE MAINTENANCE

forming and cleaning, inspection, functional analysis

CUSTOMER SPECIFIC SERVICE

individual service support
system optimisation

52



KEB WORLDWIDE

Austria | KEB Antriebstechnik Austria GmbH P.R. China | KEB Power Transmission Technology (Shanghai) Co. Ltd.
RitzstraBe 8 4614 Marchtrenk  Austria No. 435 QianPuRoad  ChedunTown  Songjiang District

Tel: +43 7243 53586-0  Fax: +43 7243 53586-21 201611 Shanghai  P.R. China

E-Mail: info@keb.at  Internet: www.keb.at Tel: +86 2137746688  Fax: +86 2137746600

E-Mail: info@keb.cn  Internet: www.keb.cn
Belgium | KEB Automation KG

Herenveld 2 9500 Geraardsbergen  Belgium Republic of Korea | KEB Automation KG
Tel: +32 54437860  Fax: +32 544 37898 Room 1709, 415 Missy 2000 725 Su Seo Dong
E-Mail: vb.belgien@keb.de  Internet: www.keb.de Gangnam Gu 135- 757 Seoul  Republic of Korea
Tel: +8226253 6771  Fax: +8226253 6770
Brazil | KEB South America — Regional Manager E-Mail: vb.korea@keb.de  Internet: www.keb.de
Rua Dr. Omar Pacheco Souza Riberio, 70
BR-CEP 13569-430 Portal do Sol, Sdo Carlos  Brazil Russian Federation | KEB RUS Ltd.
Tel: 45516 31161294 E-Mail: roberto.arias@keb.de Lesnaya str, house 30 Dzerzhinsky MO
140091 Moscow region ~ Russian Federation
France | Société Frangaise KEB SASU Tel: +7 4956320217 Fax: +7 495 6320217
Z.1. de la Croix St. Nicolas 14, rue Gustave Eiffel E-Mail: info@keb.ru  Internet: www.keb.ru
94510 La Queue en Brie  France
Tel: +33 149620101  Fax: 433 145767495 Spain | KEB Automation KG
E-Mail: info@keb.fr  Internet: www.keb.fr ¢/ Mitjer, Nave 8 - Pol. Ind. LA MASIA
08798 Sant Cugat Sesgarrigues (Barcelona) ~ Spain
Germany | Headquarters Tel: +34 938970268  Fax: +34 93 8992035
KEB Automation KG E-Mail: vb.espana@keb.de  Internet: www.keb.de
Suedstrale 38 32683 Barntrup  Germany
Telefon +49 5263 401-0  Fax +49 5263 401-116 Switzerland | KEB Automation AG
E-Mail: info@keb.de  Internet: www.keb.de Witzbergstralle 24 8330 Pfaeffikon/ZH  Switzerland
Tel: +4143 2886060  Fax: +4143 2886088
Germany | Geared Motors E-Mail:info@keb.ch  Internet: www.keb.ch
KEB Antriebstechnik GmbH
Wildbacher StraBe 5 08289 Schneeberg  Germany United Kingdom | KEB (UK) Ltd.
Telefon +493772 67-0  Fax +49 3772 67-281 5Morris Close ~ Park Farm Industrial Estate
E-Mail: info@keb-drive.de  Internet: www.keb-drive.de Wellingborough, Northants, NN8 6 XF  United Kingdom
Tel: +44 1933402220  Fax: +44 1933 400724
Italy | KEB Italia S.r.|. Unipersonale E-Mail: info@keb.co.uk  Internet: www.keb.co.uk
ViaNewton,2 20019 Settimo Milanese (Milano)  ltalia
Tel: +3902 3353531 Fax: +39 02 33500790 United States | KEB America, Inc.
E-Mail: info@keb.it  Internet: www.keb.it 5100 Valley Industrial Blvd. South
Shakopee, MN 55379  United States
Japan | KEB Japan Ltd. Tel: +1952 2241400  Fax: +1952 2241499
15-16, 2 - Chome, Takanawa Minato-ku E-Mail: info@kebamerica.com  Internet: www.kebamerica.com

Tokyo 108-0074  Japan
Tel: +8133445-8515  Fax: +8133 445-8215
E-Mail:info@keb.jp  Internet: www.keb.jp

m KEB PARTNERS WORLDWIDE

... www.keb.de/contact/contact-worldwide

53



Automation with Drive www.keb.de

KEB Automation K& Suedstrasse 38 32683 Barntrup ~ Germany  Tel. +-49 5263 401-0  E-Mail: info@keb.de




