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Condition upon delivery 
All gearboxes and worm gear units are put through a final inspection before shipment and checked 
according to the specification in the order. 
The units are delivered coated with a two-component epoxy resin base primer in RAL 9010 (white) and 
filled with oil, if no other instructions are given. 
The operating and maintenance instructions, the vent filter and the coupling (only on types M and DM 
without motor) are delivered loose in an accompanying package. The gearsets are given a corrosion 
protective coating before packaging. 
During the warranty period, units may only be opened with our express permission, otherwise all 
terms of the warranty become invalid. 
 
 
Storage 
If the gear unit or gear motor is initially to be placed in temporary storage, the storage area should be 
dry and without extreme fluctuations in temperature, in order to inhibit condensation and consequential 
corrosion.  
 
 
Assembly 
When assembling the gear units, always be certain that the provided oil fittings, such as vent, gauges 
and drain are readily accessible. Also be certain that there is enough fresh air for cooling. 
The unit must be assembled in the order mounting position, for only then can proper lubrication and 
ventilation be guaranteed during operation. 
 
 
Installation 
Drives with shaft end 
The gear unit should be placed together with the machine to be driven on a solid base. Flanged units 
can be mounted directly on the machine to be driven. In the interest of safety and low-noise operation, 
the shafts must be carefully aligned. Housing and shaft must be torsion-free. To account for small 
installation tolerances, we recommend the use of flexible couplings. 
 
Drives with hollow shaft 
Hollow shaft units can be placed directly on the shaft of the machine to be driven. Axial fastening 
proceeds correctly by using an end washer and a screw. Be certain that the mounting surface lies 
square to the axis of the machine to be driven. Otherwise the unit bearing will be overloaded and could 
break down prematurely. The corresponding reactive force to the output torque can be compensated for 
by a torque bracket. In order to avoid additional bending stress, always attach the torque bracket to the 
machine side of the gear unit. 
 
Caution: Direct mounting of the gear unit to the base plate while mounting the machine shaft 
near the gear unit should be absolutely avoided. For shrink-on disks, never tighten the 
tensioning screws before the shaft has been installed, otherwise deformation of the hollow shaft 
is possible. 
 
 
Fitting of couplings, etc 
When fitting couplings, sprockets, gear wheels or pulleys, etc. this should be done when warm or with the 
help of the thread centering device and a screw. Ensure that there is axial support. 

Apply rolling bearing grease to the toothing of the motor coupling before mounting. 
 
Caution: Never hammer supplementary parts onto the shafts in order to avoid damaging tooth 
profiles, rolling bearing and locking rings. 
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Safety precautions 
Rotating parts must be protected by the user from unintentional contact according to the 
requirements of the law. 
 
 
Electrical connection 
Electrical connection and maintenance work on electric drives may only be performed by 
electrical technicians with attention to rules for accident prevention and installation. 
Unintentional switching on the circuit while working on operational live parts should be 
avoided by means of appropriate measures. 
 
Available supply voltage and frequency must agree with the information given on the maker’s plate of 
the gear motors. Circuit diagrams, for connection of a motor as well as for the brake, can be found in 
the terminal box. 
 

Lubrication 
All worm gear units and variants as well as gear motors are filled with synthetic lubricant at the 
factory, unless otherwise indicated in the confirmation of order. If a gear unit is requested to be 
delivered dry, it should be filled with an oil quality according to the maker’s plate. When using mineral 
oils, reduced performance should be taken into account. Please ask for advice about this. 
The recommended level of oil is reached when oil drips out of the oil level screw (size100 to 315). 
For lubrication amounts refer to lubrication table. 
 
 

Putting into operation 
Before putting the drive into operation, make certain all the above-mentioned points have been 
considered. On all gear units that have been filled with lubricant at the factory, first replace the seal 
plug with the accompanying vent filter, which should be free of foreign matter. A stopped-up vent 
causes internal pressure to increase and can possibly lead to leaks. On gear units that have been 
delivered dry, the vent filter is already installed. 
Unit size 040 is delivered for all mounting positions in an enclosed design without a vent filter. 
Ever unit and every worm gearset should at first be run at no load for some time and than for several 
hours at approx. 50% of load. If it is impossible to run at part-load. the unit should be repeatedly 
turned off every time the oil temperature reaches 85-90 °C. 
A good warm-up is decisive for output capability and the long life of the unit. The expected 
performance can only be achieved by units or worm gear sets that have been allowed to warm up 
well. 
 

Maintenance 
Since the efficiency and lifetime, especially of worm gear units, is greatly affected by he quality of oil 
used, we recommend only using the oil qualities listed on the makers plate or in the lubricant tables. 
 
Our units designed for synthetic lubricant must never be filled with mineral oil in an oil change. This 
also applies vice versa. 
 
Synthetic and mineral lubricants must not be mixed. Not all synthetic lubricants can be mixed with 
one another. When filling be very aware of cleanliness – consider using a filter fine sieve. 
 
The correct level of oil is reached when oil drips from the oil level screw (size 100 to 315). For the 
immersion depth of worm gear sets (oil levels), see catalogue page 10. 
 
For lubricant amounts see lubricant table. 
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Synthetic oil 
Gear units which are filled with synthetic oil are maintenance-free under normal operation conditions. 
After longer periods of time, the unit should be inspected of time, the unit should be inspected for 
leakage. Should it be necessary to refill, a synthetic lubricants as suggested on the maker’s plate 
should be used. Different oil viscosity`s are needed according to rotation speed.  
Change the oil according to the maker’s plate after approx. 15,000 service hours, or after 5 years at 
the latest. 
The synthetic oils listed in the lubricant table afford high output, reduced friction, have a very good 
viscosity-temperature ratio and offer excellent protection against wear. They are also extremely 
resistant to ageing. 
Synthetic gear unit oils can be used in a temperature range from –30°C to +140°C. At higher 
temperatures, special seals may be needed. The choice of oil quality is relative to worm shaft speed. 
 
 

Speed of worm shaft  (min-1) 

above to oil quality 
1500 3000 PG 220 
300 1500 PG 460 

 300 PG 680 
 
 

Mineral oil 
Gear units with mineral lubrication should have their first oil change after approx. 150 hours. After 
draining the used oil while still warm, rinse with a clean thin oil of the same label. Further oil changes 
after refilling should be done after 3,000 to 4,000 service hours, or after a maximum of 18 months. 

 
The mineral oils listed in the lubrication table contain additives to increase the aging resistance, 
corrosion protection as well as improvement of performance in the mixed friction area, following the 
minimum requirements of DIN51517/3. The following grades fulfil the CLPF designation according to 
DIN 51502: 

ARAL BMB 
KLÜBER Unimoly 
TRIBOL Molub-Alloy 

 
Mineral oils are usable in a temperature range of –10°C to +90°C. The choice of oil qualities is 
relative to worm shaft speed. 
 

Speed of the worm shaft (min-1) 

above to oil quality 

2000 3000 CLP 220 

1000 2000 CLP 320 
300 1000 CLP 460 

 300 CLP 680 
 
Higher ambient temperature are taken into account by using the operation temperature factor ft. 
Gear unit types D and DM have separate lubrication chambers; different oil viscosity’s can be used 
above until size 100. 

For lubricating toothed couplings and rolling bearings, lithium-soap grease is recommended. 

Mixing different soaps is not permissible. 
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Lubricant amounts 
 
in liters (dm3) 
 
Typ ZM/I and ZMD/I: 
 

 

Size 

Mounting position 
 1                               2                              3+4                          5+6 

40 0,2 0,25 0,2 0,2 
50 0,3 0,6 0,6 0,45 
63 0,6 1,1 1,1 0,8 
80 1,0 2,1 1,6 1,6 
100 1,5 4,8 3,35 3,0 
125 2,5 6,5 4,5 4,5 
160 4,25 9,8 8,4 9,5 

 
 

Typ SZM/I: 
 

 

Size 

Mounting position 
 1                              2+3                            4                              5+6 

50 0,5 1,0 1,0 0,8 
63 0,8 1,5 1,8 1,2 
80 1,3 2,5 3,2 2,0 
100 2,5 5,5 6,9 3,75 
125 4,3 8,2 8,9 5,5 

 
 
The listed lubricant levels are given only for reasons of planning. The correct oil level must be 
verified by observation 
 
 
Worm gearset oil level 
 
The following table shows the recommended oil levels for immersion lubrication. Be certain that the 
bearings above the oil level has sufficient lubrication. 
Oil level in the unit during immersion lubrication 
 
Mounting position 
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Required minimum oil amounts 
 
To prevent premature ageing due to dirt and heating of the unit oil, amounts should not fall below the 
following oil levels during immersion lubrication 
 

Size Minimum oil amount in unit [dm³] Size Minimum oil amount in unit [dm³] 

40 0,2 100 1,5 

50 0,3 125 2,5 

63 0,5 160 4,25 

80 0,9 200 7,6 

 
Lubricants 

 
Lubricants for the food processing and pharmaceutical industry authorized by the  
USDA (USDA-H11): 
 
Mobil DTE FM 220  /  Mobil DTE FM 460  /  Mobil DTE FM 680. 
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Electric motors 
 
Brake motors 
 
Brake motors are equipped with springloaded brakes (mounted between motor endshield and the fan 
blade) underneath the fan cowl. 
When starting the motor the brake is supplied with DC voltage over an appropriate rectifier. The 
springloaded brake is a closed circuit operated electro-magnetic brake, comprised of a magnet (1), 
an armature disk (2) and a brake rotor (3). It is fastened with screws (4) to the motor endshield (5), 
and enclosed in a fan cowl (6). The motor endshield serves as a brake surface. 
 
In a dead condition, the compression springs (7) press the armature disk (2) against the brake rotor 
(3)  and the brake rotor against the motor endshiled (5). Braking torque is produced on both surfaces 
by friction lock. When starting the motor, the magnet coil is excited and the power of the magnet (1) 
pulls the armature disk (2) against the energy of the spring. The brake rotor (3) is released. Braking 
torque can be reduce by a maximum of 40% by means of the adjustment ring (8). 
 
[1] Magnet [2] Armature disk [3] Brake rotor [4] Screws [5] Motor endshield [6] Fan cowl 
[7] Compression spring [8] Adjustment ring [9] Manual release knob 

Motor unit 
size 

Motor 
extension [mm] 

Brake size 
06 08 10 12 14 16 18 20 25 

Brake torque [Nm] 
4 8 16 32 60 80 150 240 360 

63 60 X X        
71 68 X X X       
80 67 X X X       
90 75  X X X      
100 90  X X X X     
112 95   X X X X    
132 122   X X X X X   
160 130    X X X X X  
180 145     X X X X X 
200 175       X X X 
225 200        X X 
250 235        X X 
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Braking voltage 
 
The braking voltage is normally designed so that it is suited to the motordelta voltage (i.e. 230/400 V 
D/Y = brake coil control 230 V a/c.) For motors which use star-/delta starting and on pole-changing 
motors, the braking voltage is designed according to the phase voltage of the circuit 
 
 

 
 
 
 

Motor voltage AC Voltage input to 
the rectifier 

Rated coil voltage Rectifier 

42/72 V 42 36 V full wave 
127/220 V 127 115 V full wave 

220/380 V 220 
205 V full wave 
103 V half wave 

230/400 V 230 
205 V full wave 
103 V half wave 

240/415 V 240 
205 V full wave 
103 V half wave 

255/440 V 255 
215 V full wave 
115 V half wave 

290/500 V 290 V∼ 127 V half wave 
380 V ∆ 380 V∼ 180 V half wave 
400 V ∆ 400 V∼ 180 V half wave 
415 V ∆ 415 V∼ 180 V half wave 
420 V ∆ 420 V∼ 180 V half wave 
440 V ∆ 440 V∼ 205 V half wave 
460 V ∆ 460 V∼ 205 V half wave 
480 V ∆ 480 V∼ 215 V half wave 
500 V ∆ 500 V∼ 215 V half wave 

 
 
Standard voltage 24 V, 103 V, 180 V, 205 V 
maximum possible coil voltage 250 V DC 

3 

 
 

rated voltage      
 

phase 
lt  

 

= 
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Air gap 
 
The air gap SLÜ  should be checked from time to time. Wear on the rotor, stressed from friction on the 
surfaces, depends upon the amounts to be braked, the speed and switching frequency. 
 
Having reached SLÜ max. (see table), reset the air gap to SLÜ 
 
 
Brake type 06 08 10 12 14 16 18 20 25 
Brake torque [Nm] 4 8 16 32 60 80 150 240 360 
Coil power at 20°C [W] 20 25 30 40 50 55 85 100 110 
SLÜ 0,2 0,2 0,2 0,3 0,3 0,3 0,4 0,4 0,5 
SLÜ max. 0,5 0,5 0,5 0,7 0,8 1,0 1,0 1,2 1,4 

 
 
 
 
 
 
Special sealing against dust, dirt and moisture 
 
For extreme operating conditions under the effects of dust, airborne fibres, dirt and water, as well as 
intermittent operation in connection with frost, brakes are available in an enclosed design. 
(Supplementary charge quoted upon request.) 
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