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SYMBOL NÁZEV DEFINITION BEZEICHNUNG MEASUREMENT UNIT

1-2 Radial load N

1-2 Axial load N

Dimensions mm

FS Service factor

Mass 

2M Gearbox torque Nm

2 Gearmotor torque Nm

P Motor power

Pc Corrected power

P1 Gearmotor power

P Thermal power

P' Output power  

Dynamic efficiency

Rated reduction ratio

Actual reduction ratio

1  Input  speed
-1 -1

2 Output  speed

Ambient temperature °C

Efficiency
IEC Motor options

1.2 

FS -
-

-

-

2M
-

2

1.2 Service factor

Service factor FS enables approximate 
qualification of the type of application, 
taking into account type of load (A,B,C), 
length of operation h/d (hours/day) and 
the number of starts-up/hour.  The coef-
ficient thus calculated must be equal to or 
lower than the gear unit service factor Fs’ 
which equals the ratio between T2M (gear 
unit rated torque reported in the cata-
logue) and T2’ (torque required by the ap-
plication).

1.2 

FS 

T2M 
T2

-

-

-
-

-

FS values reported in table 2 refer to 
a drive unit equipped with an electric 
motor. If an internal combustion en-
gine is used, a multiplication factor of 
1.3 must be applied for a several-cyl-
inder engine, 1.5 for a single- cylinder 
engine.
If the electric motor is self-braking, 
consider twice the number of starts-up 
than those actually required.

-
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Load class h/d
N. START-UP/HOUR

2 4 8 16 32 63 125 250 500

A
4 0.8 0.8 0.9 0.9 1.0 1.1 1.1 1.2 1.2
8 1.0 1.0 1.1 1.1 1.3 1.3 1.3 1.3 1.3
16 1.3 1.3 1.3 1.3 1.5 1.5 1.5 1.5 1.5
24 1.5 1.5 1.5 1.5 1.8 1.8 1.8 1.8 1.8

APPLICATIONS

iniform load

Pure liquid agitators
Fournace feeders
Disc feeders
Air laundry filters
Generators
Centrifugal pumps
Uniform load conveyors

Load class h/d
N. START-UP/HOUR

2 4 8 16 32 63 125 250 500

B
4 1.0 1.0 1.0 1.0 1.3 1.3 1.3 1.3 1.3
8 1.3 1.3 1.3 1.3 1.5 1.5 1.5 1.5 1.5
16 1.5 1.5 1.5 1.5 1.8 1.8 1.8 1.8 1.8
24 1.8 1.8 1.8 1.8 2.2 2.2 2.2 2.2 2.2

APPLICATIONS

Moderate shock load

Liquid and solid agitators
Belt conveyors
Medium service winches
Stone and gravel filters
Dewatering screws
Vacuum filters
Bucket elevators
Cranes

Load class h/d
N. START-UP/HOUR

2 4 8 16 32 63 125 250 500

C
4 1.3 1.3 1.3 1.3 1.5 1.5 1.5 1.5 1.5
8 1.5 1.5 1.5 1.5 1.8 1.8 1.8 1.8 1.8
16 1.8 1.8 1.8 1.8 2.2 2.2 2.2 2.2 2.2
24 2.2 2.2 2.2 2.2 2.5 2.5 2.5 2.5 2.5

APPLICATIONS

Heavy shock load

Heavy duty hoists
Extruders
Crusher rubber calenders
Brick presses
Planing machine
Ball mills
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1.3 1.3 Selection

 Calculate input power P’ (on the basis of 
the torque T2 required by the application), 
using the following formula: 

1.3

-
2 -

Calculate the transmission ratio with the 
following equation:
 

Select the service factor FS of the appli-
cation in Table 2.

1
-1

Selecting a gearbox
A) n1 = 1400 min-1

Consult the gear unit efficiency table; se-
lect a group whose ratio is close to the cal-
culated ratio and which permits power:

1 
-1

-

-

-

1 -1  

-

B) n1  1400 min-1 

Make the selection as described above 
but on the basis of power Pc corrected by 
the coefficients reported in the tables .The 
following equation should be checked 
out:

1 
-1 

-

-

Selecting a gearmotor

C) n1 = 1400 min-1 and FS = 1
Consult the gear motor efficiency table 
and select a group having power P1 cor-
responding to calculated P’.

D) n1  1400 min-1 or FS  1   
Follow the instructions at point A), check-
ing that the size of the motor to be installed 
is compatible with the gear unit (IEC); ob-
viously, installed power must correspond 
to the required P’ value.

1
-1

I -

1 -1  1 

-

i 1

2
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-

FR2 

100% T2.

-

-

Check-list

Check that the radial loads on the shafts 
fall within to the admissible values report-
ed in the relative tables.
Reported values (FR2 refer to loads which 
affect the shaft at the half-way point of its 
projection; if the point of application is dif-
ferent, it is necessary to calculate the new 
admissible values at the desired distance 
(y).

In keeping with the above guidelines, ax-
ial loads should also be checked against 
the values reported in the relative tables.

Overloads
An emergency momentary overload up to 
100% of T2 torque is allowed during stan-
dard operation of the gearbox. 

Should frequent or higher overloads be 
expected, it is necessary to install torque 
limiting devices.

Gears
Life and fatigue of the gears are calculat-
ed in compliance with ISO 6336 and ISO 
10300. Calculations refer to utilization of 
synthetic oil 

R2

-

-

-
2

-

-

1.4 

-
-

-

-

P
-

P -

-
-

.

1.4 Thermal power

The different sections dedicated to each 
type of gearbox contain tables reporting 
the values of rated thermal power Pt0 
(kW). Reported values correspond to the 
maximum admissible power at gearbox 
input, on continuous duty and with ambi-
ent temperature of 30°C, so that oil tem-
perature does not exceed 95°C, which is 
the max. admissible value for standard 
products.

Pt0 value should not be taken into ac-
count in case of continuous duty for max. 
1.5 hours followed by pauses which are 
long enough to bring the gearbox back 
to ambient temperature  (roughly 1 – 2 
hours). 

In order to comply with the actual operat-
ing conditions, P   values should be cor-
rected with the following coefficients, thus 
obtaining the values of corrected thermal 
power Ptc.

1.4 

Pt0

-
-

P
-

 

-
Ptc

P  
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Where:
ft = temperature coefficient (see table 3)

(Tc (°C) is the ambient temperature)

fv =  cooling coefficient
 fv= 1.45 forced cooling with specific fan

  fv= 1.25 forced cooling secondary to other 
  devices (pulleys, motor fans, etc)

  fv= 1 natural cooling (standard)

 fv= 0.5 in a closed and narrow  
  environment

fu = utilization coefficient (see table 4)

Dt is minutes of operation per hour

0 5 10 15 20 25 30 35 40 45 50

1.46 1.38 1.31 1.23 1.15 1.1 1 0.92 0.85 0.77 0.69

 10 20 30 40 50 60

1.6 1.35 1.2 1.1 1.05 1

1.5

T2M -

1.5  Check of back stop device

After having selected the gearbox it is 
necessary to check whether the max. 
output torque T2Mmax guaranteed by the 
backstop device, in view of the actual op-
erating conditions, is sufficient to ensure 
the good functioning of the application. 
The following equation has to be checked 
out:

1.5 

-

-
T2M

-

2NOM

 

Where:
T2NOM [Nm]: is the torque that must be 

guaranteed at gearbox output when 
motion transmission is stopped,  in 
order that motion irreversibility is en-
sured. T2NOM depends on application 
features and should be assessed 
each time.

fc: load factor
 fc=1 in case of standard operation
 fc=1.3  in case of operation with  
   moderate shocks
 fc=1.8 in case of operation with heavy 
   shocks

NOTE:
By  standard running we mean  that the 
back stop device keeps the machine 
stationary, whilst awaiting the restart of 
the gearbox operation. On the contrary 
in case the back stop device is enabled 
(motionless gearbox) and the output load 
gets heavier, moderate or heavy shocks 
might occur.

2NOM -

-
-

2NOM

T2NOM

 

-

-
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fa: application factor, as shown in the 
following table (tab. 5), depending 
on the number of backstop device in-
sertions per hour and the number of 
gearbox operating hours per day.

-

ft: temperature factor, as shown in the 
following table (tab. 6) depending on 
ambient temperature during gearbox 
operation. 

-

-

.

-
-

 

-

If the result of the calculation does not 
correspond to the equation (1) at page 
6, either the ratio has to be modified or a 
bigger size of gearbox has to be selected.

If the ambient temperature is below 0°C, 
the gearbox with backstop device can be 
supplied in the special execution (with 
tight chamber) which improves the func-
tioning of the backstop device. 
Please contact Tramec Technical Dept. 
for further information.

-

-

 INSERTIONS
 h/d 2 4 8 16 32 63
8 1 1 1.1 1.2 1.3 1.4
16 1.3 1.3 1.4 1.5 1.6 1.7
24 1.5 1.5 1.6 1.7 1.8 1.9

-20° -10° 0° 10° 20° 30° 40° 50°
1.2 1.15 1.1 1.05 1 1.03 1.05 1.10
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1.6 

-

-

-

 

1.6 Lubrication

The bearings mounted on the input shaft 
are supplied with grease, synthetic base; 
the other bearings are lubricated only if 
the mounting position does not assure a 
correct lubrication. 

Choose the lubricant according to oper-
ating and ambient conditions in order to 
ensure high gear unit performance.
Performance data, as shown in the speci-
fications tables, refer to utilization of syn-
thetic oil.

VISCOSITY
It is the most important parameter to be 
considered when selecting an oil; it de-
pends on various factors such as speed 
and temperature.  Following are general 
guidelines for choosing the correct vis-
cosity:

High viscosity
To be used for low rotation speed and/or 
high temperatures. (Under these operat-
ing conditions a low viscosity  causes pre-
mature wear).

Low viscosity
To be used for high rotation speed and/or 
low temperatures.
(High viscosity reduces efficiency and  
causes overheating).

ADDITIVES
All mineral oils contain additives to pro-
tect against wear, EP (more or less 
strong), anti-oxidizing and anti-frothing.  It 
is advisable to make sure that the action 
of such additives is bland and not too ag-
gressive on the seals.

OIL BASE
May be mineral or synthetic.
Synthetic oil compensates for the higher 
cost with a series of advantages :

a) lower friction coefficient (consequently
    improved efficiency)

b) better stability over time (possible
    life lubrication)

c) better viscosity index (more adaptable
    to various temperatures).

Mineral-base oils offer the advantages of 
costing less and performing better during 
the running-in period.

1.6 

-

-
-

-

-

-

-

-

-
-

-

-

Ö

Ö
Ö -

-

-

-
-
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ISO VG
 MINERAL OIL

MINERALÖL
SYNTHETIC OIL -

SCHES ÖL

460 320 220 460 320 220 150

Amb.Temp.        Tc (°C)

M
A

N
U

FA
C

TU
R

E
R

 M
IN

E
R

.

MINERAL

SHELL OIL 460 OIL 320 OIL 220

BP GRXP 460 GRXP 320 GRXP 220

460 320 220

320 220

KLUBER 460 320 220

MOBIL 634 632 630

PA
G

 PAG Tecnology (polyalkyleneglycol)

SHELL S 460 S 320 S 220 S 150

BP SGXP460 SGXP320 SGXP220 SG 150

CLP 460 CLP 320 CLP 220

AGIP S 320 S 220 S 150

PA
O

PAO Tecnology (polialphaolefin)

SHELL  

460 320 220 150

KLUBER

MOBIL SHC 634 SHC 632 SHC 630 SHC 629

1.7 

-

-

1.7 Installation 

Install the gearbox so that any vibration is 
eliminated. 

Take special care with the alignment be-
tween the gear units, the motor and the 
driven machine, fitting flexible or self ad-
justing couplings wherever possible.

If the gearbox is subject to prolonged 
overloads, shocks or possible jamming, 
fit overload cutouts, torque limiters, hy-
draulic couplings or other similar devices.
 

Do not exceed allowed  radial and axial 
loads on the input and output shafts.

Ensure that the components to be fitted 
on the gear units are machined with toler-
ance SHAFT ISO h6    HOLE ISO H7. 

1.7 

-

-

-

BOHRUNG ISO H7.
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-

-

1.8 

1.9 

-
-

Before assembling, clean and lubricate 
the surfaces to prevent seizure and con-
tact oxidation. 

Assembly is  to be carried out with the 
aid of tie-rods and extractors, using the 
threaded hole at the shaft ends. 
When painting, protect the outside edge 
of the oil seals to prevent the paint from 
drying the rubber and impairing sealing 
properties. 

Before starting up the machine, check that 
the amount of lubricant and the position of  
filler and breather plugs are correct for the 
gear unit mounting position and that the 
lubricant viscosity is appropriate for the 
type of load.

1.8 Running-in

Increase the transmitted power gradually 
or limit the resistant torque of the driven 
machine for the first few operating hours.

1.9 Maintenance

Gear units lubricated with mineral oil, 
change the oil after the first 500 – 1000 
operating hours and if possible thorough-
ly flush the inside of the gearbox.
Check the lubricant level regularly and 
change after 4000 operating hours. If syn-
thetic oil is used  the oil change may take 
place after 12500 running hours. 
When the gearbox is left unused in a 
highly humid environment fill it completely 
with oil.
Importantly the oil must be returned to 
the operating level before the unit is used 
again. 

-

-

-

-

-
-

-

1.8 

-
-

1.9 

-

-

-
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Merkmale

3962.

2.1 Characteristics

Built in 9 sizes with 2 reduction stages 
and in 8 sizes with 3 reduction stages .

 Three input types are available : pro-
jecting input shaft, pre-engineered 
motor coupling (bell and joint) and pre-
engineered COMPACT motor coupling. 
(Size 56 and 63 excluded). The 3 input 
types can be mounted either vertically 
and/or horizontally.

 Gear unit casing in aluminium alloy 
GAlSi9Cu1 UNI7369/3 (56-63), in en-
gineering cast iron, EN GJL 200 UNI 
EN 1561  (71-180) or spheroidal graph-
ite cast iron EN GJS 400-15U UNI EN 
1563 (200-225), is ribbed internally and 
externally to guarantee rigidity. It is ma-
chined on all surfaces for easy position-
ing.  The single lubrication chamber 
guarantees improved heat dissipation 
and improved lubrication of all the inter-
nal components.

 The gears are built in casehardened 
compound steel and have undergone 
case-hardening and quench-hardening 
treatments.  In particular, the first reduc-
tion stage consists of two GLEASON 
spiral bevel gears with precision ground 
profile, in 16CrNi4 or 18NiCrMo5 case-
hardened and quench-hardened steel. 
The helical spur gears are built in 
16NiCr4, 18NiCrMo5 or 20MnCr5 UNI 
EN 10084 quench-hardened and case-
hardened steel, grinded in quality 6 DIN 
3962.

 The use of high-quality tapered roller 
bearings on all shafts (except for the in-
put sleeve on the pre-engineered com-
pact motor coupling, which is supported 
by angular ball bearings) ensures long 
life and enables very high external ra-
dial and axial loads.

 The standard hollow output shaft made 
of steel (shrink disc available on re-
quest), the option of mounting an out-
put flange on one or both sides and the 
possipility of mounting a backstop de-
vice make these gear units extremely 
versatile and easy to install.

 Gearbox housing, flanges, bells and 
covers are externally painted with 
BLUE RAL 5010, except for  bevel 
helical gearboxes size 56 and size 63 
which are made in aluminium.

Popis
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2.22.2 Designation2.2
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2.3 2.3 Direction of shaft rotation

 With regard to horizontal mounted gear-
boxes, in order to get output rotation in 
a direction opposite to that given in the 
catalogue, nevertheless keeping input 
rotation direction unchanged, simply turn 
the gearbox  180° around the input shaft; 
in practice, mount the other way up.
Vertical units can be supplied with rota-
tion direction opposite to that given in the 
catalogue; specify when ordering.

2.3

2.4 Additional input

The input shaft can be mounted either 
horizontally (O) or vertically (V) on all 
sizes except for 56 and 63. The version 
can be easily changed even after the first 
assembly. 
Except for sizes 56 and 63, there is the 
possibility of mounting a second input; the 
available options are TA, TC, TF.
Both the main input and the additional 
second input shall be specified when or-
dering.

Standard direction of rotation

2.5 2.5 Efficiency

The efficiency value of the gear units can 
be estimated sufficiently well on the basis 
of the number of reduction stages, ignoring 
non-significant variations which can be at-
tributed to the various sizes and ratios.

2.5

T...B

0.95 0.93
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2.6

min

min .
min-1.

2.6 Input speed

All calculations of gear unit performance 
are based on an input speed of 1400 min-1.
All gear units permit speed up to 3000 
min-1, nevertheless it is advisable to keep 
below 1400 min-1, depending on applica-
tion.
The table below reports input power P cor-
rective coefficients at the various speeds, 
with Fs = 1.

2.6

1

2.7

P

2.7 Thermal power

The following table shows the values of 
thermal power Pt0 (kW) for each gearbox 
size on the basis of ratio and input speed.
The values have been calculated consider-
ing the utilization of synthetic oil ISO 320.
See chapter 1.4 for the corrective coeffi-
cients.

2.7

Ö

n1 3000 2800 2200 1800 1400 900 700 500

 Thermal power
P

T56B T63B T71B T90B T112B T140B T180B T200B T225B
i 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800
8

4 3.4
5.5 4.7

48.3 45.4 59 48
10 4 6.3 10.8 17 32 43.3 42 55 45.8

12.5 3.7 5.8 10 15.5 28.7 39 38.5 49 41.5
16 3.3 5.2 9 14 25.8 33.8 37
20 2.8 4.4 7.7 11.8 23.5 30.8 35
25 2.7 4.2 7.3 11 21.6 28.6 32.3

31.5 2.5 3.9 6.8 10.4 20 25.6 27.7
40 2.3 3.6 6.3 9.5 18 23.9 25.8
50 1.9 3 4.7 7.6 11.3 17.4
63 1.8 2.8 4.4 7.3 10.7 16.6
80 1.7 2.6 4.2 6.8 10

 Thermal power
P

i 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800
40

3.3 2.8
4.2 3.6

32 34.2
50 3.6 5.8 9.7 16.8 18.2 21 23.3 30.7 32.6
63 3.4 5.3 9 15.5 17 19.5 21.6 28.5 30
80 3.2 5 8.6 14.6 16 18.4 20.4 26.4 27.7

100 2.9 4.5 7.7 13 14 17 18.4 24.8 27
125 2.7 4.2 7.3 12.3 13.2 15.6 17 23.3 25.3
160 2.6 4 7 11.7 12.5 14.7 16 21.8 23.5
200 2.5 4 6.6 11 12 13.6 14.7 16 17.5
250 2.2 3.3 5.3 9.3 10 12 12.8 15.3 16.7
315 2 3.2 5.2 9 9.7 11.4 12.3 14.6 15.8
400 2 3 5 8.6 9.3 10.7 11.5
500 2 3 4.7 8 8.6
630 2 3 4.6 7.8 8.4
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2.82.8 Technical data2.8

8 8.06 174 94 1.8 1.2
56
63

71
80
90

110 2.1
10 10.17 138 120 1.8 1.0 120 1.8

12.5 12.31 114 120 1.5 1.1 130 1.6
16 15.00 93 107 1.1 1.3 140 1.4
20 20.33 69 140 1.1 1.0 140 1.1
25 24.62 57 140 0.9 1.0 140 0.90

31.5 30.00 47 107 0.55 1.3 140 0.70
40 39.38 36 140 0.55 1.0 140 0.55
50 48.00 29 115 0.37 1.2 140 0.45

56C

40 40.28 35 140 0.55 1.0
56
63

71
80
90

140 0.55
50 50.83 28 119 0.37 1.2 140 0.45
63 61.54 23 140 0.37 1.0 140 0.37
80 75.00 19 119 0.25 1.2 145 0.30

100 101.67 14 145 0.22 1.0 145 0.22
125 123.08 11 141 0.18 1.0 145 0.19
160 150.00 9 124 0.13 1.2 145 0.15
200 196.92 7 136 0.11 1.1 145 0.12
250 240.00 6 135 0.09 1.0 135 0.09
8 7.94 176 93 1.8 1.7

56
63

71
80
90

155 3.0
10 10.18 138 119 1.8 1.4 170 2.6

12.5 12.50 112 146 1.8 1.3 185 2.3
16 15.88 88 185 1.8 1.0 185 1.8
20 20.36 69 200 1.5 1.0 200 1.5
25 25.00 56 180 1.1 1.1 200 1.2

31.5 31.00 45 181 0.9 1.1 200 1.0
40 40.00 35 194 0.75 1.0 200 0.80
50 49.60 28 177 0.55 1.0 200 0.60
63 60.80 23 146 0.37 1.0 170 0.40

63C

40 39.71 35 194 0.75 1.0

56
63

71
80
90

200 0.80
50 50.89 28 178 0.55 1.2 210 0.65
63 62.50 22 210 0.55 1.0 210 0.55
80 79.41 18 186 0.37 1.1 210 0.42

100 101.79 14 161 0.25 1.3 210 0.33
125 125.00 11 198 0.25 1.0 210 0.26
160 155.00 9 210 0.22 1.0 210 0.22
200 200.00 7 165 0.13 1.3 210 0.17
250 248.00 6 200 0.13 1.0 200 0.13
315 304.00 5 180 0.09 1.0 180 0.09
10 10.25 137 120 1.8 1.9

63
71
80
90

230 3.5
12.5 13.05 107 152 1.8 1.6 240 2.8
16 15.63 90 182 1.8 1.4 250 2.5
20 19.64 71 229 1.8 1.3 290 2.3
25 24.99 56 243 1.5 1.2 280 1.7

31.5 29.95 47 213 1.1 1.2 260 1.3
40 38.73 36 226 0.9 1.1 240 1.0
50 50.18 28 244 0.75 1.1 260 0.80
63 60.13 23 214 0.55 1.2 260 0.70
80 77.76 18 186 0.37 1.3 240 0.50

1

ir 2 2 P1 2M P
rpm Nm Nm

1

ir 2 2 P1 2M P
rpm Nm Nm

5* 4.56 307 118 4 1.8

71
80
90

100
112

90

210 7.2
6.3* 6.26 224 162 4 1.8 290 7.2
10 10.25 137 266 4 1.8 480 7.2

12.5 13.05 107 338 4 1.6 530 6.3
16 15.63 90 405 4 1.4 550 5.4
20 19.64 71 509 4 1.2 620 4.9
25 24.99 56 630 4 1.0 630 4.0

31.5 29.95 47 560 3 1.0 560 3.0
40 38.73 36 452 1.8 1.1 500 2.0
50 50.18 28 488 1.5 1.1 550 1.7
63 60.13 23 570 1.5 1.0 570 1.5
80 77.76 18 454 0.9 1.1 505 1.0

80C

50 52.18 27 596 1.8 1.1
63
71
80
90

660 2.0
63 62.53 22 595 1.5 1.1 680 1.7
80 79.58 18 555 1.1 1.3 710 1.4

100 99.97 14 698 1.1 1.1 740 1.2
125 119.78 12 684 0.9 1.1 740 1.0
160 152.45 9 532 0.55 1.3 680 0.70
200 182.67 8 637 0.55 1.1 700 0.60
250 240.51 6 565 0.37 1.3 750 0.49
315 306.11 5 719 0.37 1.0 740 0.38
400 366.78 4 582 0.25 1.2 700 0.30
500 474.35 3 660 0.22 1.0 660 0.22
630 613.46 2 506 0.13 1.2 620 0.16
5* 4.86 288 290 9.2 1.5

80
90

100
112
132

430 13.9
10 10.25 137 611 9.2 1.5 920 13.9

12.5 13.05 107 778 9.2 1.3 1000 11.8
16 15.63 90 932 9.2 1.2 1100 10.9
20 19.64 71 1171 9.2 1.0 1190 9.4
25 24.99 56 1215 7.5 1.1 1280 7.9

31.5 29.95 47 1067 5.5 1.1 1220 6.3
40 38.73 36 1004 4 1.0 1050 4.2
50 50.18 28 976 3 1.1 1070 3.3
63 60.13 23 857 2.2 1.3 1140 2.9
80 77.76 18 907 1.8 1.2 1080 2.1

100C

50 52.18 27 993 3 1.3

71
80
90

100
112

90

1300 3.9
63 62.53 22 1190 3 1.1 1350 3.4
80 79.58 18 1111 2.2 1.3 1410 2.8

100 99.97 14 1395 2.2 1.1 1470 2.3
125 119.78 12 1368 1.8 1.1 1480 1.9
160 152.45 9 1064 1.1 1.3 1360 1.4
200 182.67 8 1275 1.1 1.1 1400 1.2
250 240.51 6 1330 0.9 1.1 1500 1.0
315 306.11 5 1456 0.75 1.1 1480 0.80
400 366.78 4 1280 0.55 1.1 1400 0.60
500 474.35 3 1113 0.37 1.3 1360 0.50
630 613.46 2 973 0.25 1.2 1240 0.30
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2.82.8 Technical data2.8

7* 6.88 203 983 22 1.3

80
90

100
112
132
160
180

1200 27.9
10 10.25 137 1461 22 1.3 1850 27.9

12.5 13.05 107 1860 22 1.1 2050 24.3
16 15.63 90 1874 18.5 1.2 2200 21.7
20 19.64 71 2354 18.5 1.0 2400 18.9
25 24.99 56 2429 15 1.0 2540 15.7

31.5 29.95 47 2135 11 1.1 2300 11.9
40 38.73 36 1882 7.5 1.2 2210 8.8
50 50.18 28 1789 5.5 1.2 2120 6.5
63 60.13 23 2143 5.5 1.1 2350 6.0
80 77.76 18 2016 4 1.1 2250 4.5

125C

50 52.18 27 2483 7.5 1.1

80
90

100
112
132

2650 8.0
63 62.53 22 2182 5.5 1.3 2760 7.0
80 79.58 18 2777 5.5 1.0 2880 5.7

100 99.97 14 2537 4 1.2 3000 4.7
125 119.78 12 3000 4 1.0 3000 4.0
160 152.45 9 2128 2.2 1.3 2720 2.8
200 182.67 8 2549 2.2 1.1 2800 2.4
250 240.51 6 2746 1.8 1.1 3050 2.0
315 306.11 5 2913 1.5 1.0 2960 1.5
400 366.78 4 2560 1.1 1.1 2800 1.2
500 474.35 3 2640 0.90 1.0 2640 0.90
630 613.46 2 2140 0.55 1.2 2550 0.70
10 10.25 137 1993 30 2.0

132
160
180
200

3900 58.7
12.5 13.05 107 2536 30 1.7 4300 50.9
16 15.63 90 3039 30 1.5 4500 44.4
20 19.64 71 3818 30 1.3 5100 40.1
25 24.99 56 4859 30 1.1 5230 32.3

31.5 29.95 47 4269 22 1.1 4680 24.1
40 38.73 36 3764 15 1.1 4300 17.1
50 50.18 28 3577 11 1.2 4300 13.2
63 60.13 23 4286 11 1.1 4780 12.3
80 77.76 18 3779 7.5 1.2 4380 8.7

160C

50 52.18 27 4966 15 1.0

80
90

100
112
132
160
180

5130 15.5
63 62.53 22 4363 11 1.2 5350 13.5
80 79.58 18 5570 11 1.0 5570 11.0

100 99.97 14 5800 9.2 1.0 5800 9.2
125 119.78 12 5699 7.5 1.0 5800 7.6
160 152.45 9 5319 5.5 1.0 5470 5.7
200 182.67 8 4635 4 1.2 5560 4.8
250 240.51 6 5890 4 1.0 5890 4.0
315 306.11 5 5920 3 1.0 5826 3.0
400 366.78 4 5119 2.2 1.1 5600 2.4
500 474.35 3 5280 1.8 1.0 5280 1.8
630 613.46 2 4281 1.1 1.2 4960 1.3

1

ir 2 2 P1 2M P
rpm Nm Nm

1

ir 2 2 P1 2M P
rpm Nm Nm

8 8.14 172 2370 45 2.1
112
132
160

200

225

5000 94.8
10 10.43 134 3050 45 1.8 5500 81.4

12.5 12.60 111 3680 45 1.6 6000 73.5
16 15.63 90 4540 45 1.4 6500 64.2
20 17.65 79 5170 45 1.3 7100 62.1
25 24.14 58 7030 45 1.0 7150 45.7

31.5 29.95 47 7150 37 1.0 7250 37.4
40 33.82 41 6575 30 1.1 7300 33.3
50 47.93 29 6833 22 1.1 7400 23.8
63 54.13 26 6489 18.5 1.1 7400 21.1

180C

50 53.11 26 6234 18.5 1.1

80
90

100
112

180

7240 21.0
63 63.64 22 7280 18.5 1.0 7280 18.5
80 76.85 18 7313 15 1.0 7420 15.2

100 99.39 14 6936 11 1.1 7500 11.9
125 122.88 11 7172 9.2 1.0 7500 9.6
160 147.23 10 7005 7.5 1.1 7550 8.1
200 190.41 7 6644 5.5 1.1 7600 6.3
250 246.73 6 6261 4 1.2 7650 4.9
315 295.63 5 7502 4 1.0 7700 4.1
400 382.33 4 7276 3 1.1 7950 3.3

8 8.44 166 2461 45 3.0

160
180
200
225

7500 137.1
10 10.13 138 2955 45 2.8 8300 126.4

12.5 12.45 112 3630 45 2.5 9100 112.8
16 15.93 88 4644 45 2.2 10000 96.9
20 19.13 73 5577 45 1.9 10700 86.3
25 23.49 60 6850 45 1.6 11000 72.3

31.5 30.29 46 8832 45 1.3 11100 56.6
40 37.09 38 10800 45 1.0 10800 45.0

200C

40 42.62 33 8110 30 1.3

132
160
180
200

10900 40.3
50 51.18 27 9740 30 1.1 11000 33.9
63 62.86 22 8772 22 1.3 11350 28.5
80 76.97 18 10742 22 1.0 11050 22.6

100 98.04 14 11200 18.5 1.0 11200 18.5
125 120.41 12 11459 15 1.0 11500 15.1
160 147.45 9 10290 11 1.1 11200 12.0
200 196.87 7 11400 9.2 1.0 11400 9.2
250 241.79 6 11504 7.5 1.0 11700 7.6
315 296.07 5 10330 5.5 1.1 11850 6.3

Square flanges
 Special ratios    

 / Thermal rating needed / 
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

i

56 63 71 80 90
8 0.25 0.32 0.40 0.60 0.77

10 0.22 0.29 0.29 0.37 0.56 0.74
12.5 0.20 0.27 0.27 0.35 0.54 0.72
16 0.18 0.25 0.26 0.33 0.53 0.71
20 0.08 0.15 0.15 0.22 0.42 0.60
25 0.07 0.14 0.15 0.22 0.42 0.59

31.5 0.07 0.14 0.14 0.21 0.41 0.59
40 0.04 0.11 0.12 0.19 0.39 0.56
50 0.04 0.11 0.11 0.19 0.39 0.56

i

56 63 71 80 90
8 0.40 0.47 0.47 0.55 0.74 0.92

10 0.34 0.41 0.42 0.49 0.69 0.87
12.5 0.31 0.38 0.38 0.45 0.65 0.83
16 0.16 0.23 0.24 0.31 0.51 0.68
20 0.15 0.22 0.22 0.29 0.49 0.67
25 0.14 0.21 0.21 0.29 0.48 0.66

31.5 0.13 0.20 0.21 0.28 0.48 0.65
40 0.07 0.15 0.15 0.22 0.42 0.60
50 0.07 0.14 0.15 0.22 0.42 0.60
63 0.07 0.14 0.15 0.22 0.42 0.59

i

63 71 80 90 63 71 80 90
10 0.95 1.00 1.14 1.52 1.57 1.20 1.22 1.89 2.96

12.5 0.89 0.94 1.08 1.46 1.51 1.14 1.16 1.83 2.90
16 0.85 0.91 1.05 1.43 1.47 1.11 1.12 1.80 2.87
20 0.38 0.43 0.57 0.94 0.99 0.63 0.65 1.32 2.39
25 0.36 0.41 0.55 0.93 0.98 0.61 0.63 1.31 2.37

31.5 0.35 0.40 0.54 0.92 0.97 0.61 0.62 1.30 2.36
40 0.34 0.39 0.53 0.91 0.96 0.60 0.61 1.29 2.35
50 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20
63 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20
80 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.13 2.20
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

i

71 80 90 71 80 90
5* 4.36 4.77 4.94 5.31 6.15 5.22 5.35 6.53 8.70

6.3* 3.67 4.07 4.24 4.62 5.46 4.52 4.66 5.84 8.00
10 2.77 3.18 3.35 3.73 4.57 3.63 3.77 4.94 7.11

12.5 2.60 3.01 3.18 3.56 4.40 3.46 3.60 4.77 6.94
16 2.49 2.90 3.07 3.44 4.28 3.35 3.48 4.66 6.82
20 1.16 1.53 1.70 2.08 2.92 2.02 2.16 3.33 5.50
25 1.12 1.49 1.66 2.04 2.88 1.98 2.11 3.29 5.45

31.5 1.09 1.46 1.63 2.00 2.84 1.94 2.08 3.25 5.42
40 1.06 1.43 1.60 1.98 2.82 1.92 2.05 3.23 5.40
50 0.65 0.98 1.15 1.53 2.37 1.50 1.64 2.81 4.98
63 0.64 0.97 1.14 1.52 2.36 1.50 1.63 2.81 4.97
80 0.63 0.97 1.14 1.51 2.35 1.49 1.62 2.80 4.97

i

80 90 132 80 90 132
5* 12.20 13.70 13.57 14.53 17.67 14.53 14.46 16.78 30.77
10 8.51 9.44 9.31 10.26 13.40 10.84 10.77 13.09 27.08

12.5 7.67 8.60 8.47 9.42 12.56 10.00 9.93 12.25 26.24
16 7.27 8.20 8.07 9.03 12.16 9.61 9.54 11.85 25.85
20 3.62 4.46 4.33 5.29 8.43 5.96 5.89 8.20 22.20
25 3.39 4.23 4.10 5.06 8.20 5.73 5.66 7.97 21.97

31.5 3.29 4.13 4.00 4.95 8.09 5.62 5.55 7.87 21.86
40 3.21 4.05 3.92 4.87 8.01 5.55 5.47 7.79 21.79
50 1.79 2.50 2.37 3.32 6.46 4.13 4.05 6.37 20.37
63 1.77 2.47 2.35 3.30 6.44 4.10 4.03 6.34 20.34
80 1.75 2.46 2.33 3.28 6.42 4.08 4.01 6.33 20.32

i

80 90 132 160 180 80 90 132 160 180
7* 29.65 30.78 30.65 30.79 33.99 38.41 41.43 31.85 34.23 34.40 49.26 51.44 96.71
10 25.04 26.17 26.04 26.18 29.38 33.80 36.82 27.23 29.62 29.79 44.65 46.83 92.10

12.5 22.28 23.41 23.28 23.42 26.62 31.05 34.06 24.48 26.86 27.04 41.90 44.08 89.34
16 21.26 22.39 22.26 22.40 25.60 30.02 33.04 23.46 25.84 26.01 40.87 43.05 88.32
20 9.17 10.13 10.00 10.14 13.34 17.76 20.78 11.37 13.75 13.92 28.78 30.97 76.23
25 8.42 9.38 9.25 9.39 12.59 17.01 20.03 10.62 13.00 13.17 28.03 30.22 75.48

31.5 8.14 9.10 8.97 9.11 12.31 16.73 19.75 10.34 12.72 12.90 27.76 29.94 75.20
40 7.92 8.87 8.74 8.88 12.08 16.51 19.52 10.11 12.49 12.67 27.53 29.71 74.98
50 4.28 4.94 4.81 4.95 8.15 12.57 15.59 6.47 8.85 9.03 23.89 26.07 71.34
63 4.21 4.87 4.74 4.88 8.08 12.50 15.52 6.40 8.79 8.96 23.82 26.00 71.27
80 4.15 4.81 4.68 4.82 8.02 12.44 15.46 6.35 8.73 8.91 23.77 25.95 71.21
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

i

132 160 180 200 132 160 180 200
10 78.24 80.83 86.51 85.51 88.42 98.81 97.86 99.23 101.41 150.52 147.05

12.5 68.84 71.43 77.11 76.11 79.02 89.41 88.46 89.82 92.01 141.12 137.65
16 66.22 68.81 74.49 73.49 76.40 86.79 85.84 87.20 89.38 138.50 135.03
20 28.52 31.29 36.97 35.97 38.88 49.27 48.14 49.50 51.68 100.80 97.33
25 25.96 26.14 31.82 30.82 33.73 44.12 45.58 46.94 49.12 98.24 94.77

31.5 25.25 28.01 33.69 32.69 35.60 45.99 44.86 46.23 48.41 97.53 94.05
40 24.43 27.19 32.88 31.88 34.79 45.17 44.04 45.41 47.59 96.71 93.23
50 11.97 14.25 19.93 18.93 21.84 32.23 31.59 32.95 35.13 84.25 80.78
63 11.80 14.07 19.75 18.75 21.66 32.05 31.41 32.78 34.96 84.08 80.60
80 11.59 13.87 19.55 18.55 21.46 31.85 31.21 32.57 34.75 83.87 80.40

i

132 160 180 200 132 160 180 200 225
8 109.38 110.72 116.40 115.40 118.31 128.70 129.00 130.37 132.55 181.66 178.19 181.78

10 95.71 97.05 102.73 101.73 104.64 115.03 115.33 116.69 118.87 167.99 164.52 168.11
12.5 85.34 86.68 92.36 91.36 94.27 104.66 104.96 106.32 108.51 157.62 154.15 157.74
16 79.58 80.92 86.60 85.60 88.51 98.90 99.20 100.56 102.74 151.86 148.39 151.98
20 75.15 76.49 82.17 81.17 84.08 94.47 94.77 96.13 98.32 147.43 143.96 147.55
25 31.37 32.88 38.56 37.56 40.47 50.86 50.98 52.35 54.53 103.65 100.17 103.76

31.5 29.80 31.31 36.99 35.99 38.90 49.29 49.41 50.78 52.96 102.08 98.60 102.20
40 28.59 30.11 35.79 34.79 37.70 48.09 48.21 49.57 51.75 100.87 97.40 100.99
50 20.48 21.49 27.17 26.17 29.08 39.47 40.09 41.46 43.64 92.76 89.28 92.88
63 20.01 21.02 26.70 25.70 28.61 39.00 39.62 40.99 43.17 92.29 88.81 92.40

i

132 160 150 200 225
8 265.00 337.3 345.3 343.3 339.8 342.6

10 249.31 321.6 329.6 327.6 324.1 326.9
12.5 234.27 306.6 314.5 312.5 309.1 311.9
16 90.92 163.2 171.2 169.2 165.7 168.5
20 86.52 158.8 166.8 164.8 161.3 164.1
25 82.29 154.6 162.6 160.6 157.1 159.9

31.5 68.32 140.6 148.6 146.6 143.1 145.9
40 64.25 136.5 144.5 142.5 139.0 141.9
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

56C

i

56 63 71 80 90
40 0.06 0.136 0.139 0.212 0.410 0.588
50 0.06 0.134 0.138 0.211 0.409 0.587
63 0.06 0.134 0.137 0.210 0.408 0.586
80 0.06 0.133 0.137 0.210 0.408 0.585

100 0.06 0.129 0.132 0.205 0.403 0.581
125 0.06 0.129 0.132 0.205 0.403 0.581
160 0.06 0.128 0.132 0.205 0.403 0.581
200 0.06 0.127 0.131 0.204 0.402 0.580
250 0.06 0.127 0.131 0.204 0.402 0.580

63C

i

56 63 71 80 90
40 0.07 0.142 0.145 0.218 0.416 0.594
50 0.07 0.139 0.143 0.216 0.414 0.592
63 0.07 0.138 0.142 0.215 0.413 0.590
80 0.06 0.132 0.136 0.209 0.407 0.585

100 0.06 0.132 0.135 0.208 0.406 0.584
125 0.06 0.131 0.135 0.208 0.406 0.584
160 0.06 0.131 0.135 0.208 0.406 0.583
200 0.06 0.129 0.132 0.205 0.403 0.581
250 0.06 0.129 0.132 0.205 0.403 0.581
315 0.06 0.129 0.132 0.205 0.403 0.581

80C

i

63 71 80 90 63 71 80 90
50 0.90 0.95 1.09 1.47 1.52 1.15 1.17 1.84 2.91
63 0.86 0.91 1.05 1.43 1.48 1.11 1.13 1.81 2.87
80 0.86 0.91 1.05 1.43 1.48 1.11 1.13 1.80 2.87

100 0.36 0.41 0.55 0.93 0.98 0.62 0.63 1.31 2.38
125 0.35 0.38 0.52 0.90 0.95 0.61 0.62 1.30 2.37
160 0.35 0.40 0.54 0.92 0.97 0.61 0.62 1.30 2.36
200 0.35 0.40 0.54 0.92 0.97 0.61 0.62 1.30 2.36
250 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20
315 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20
400 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20
500 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.13 2.20
630 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.13 2.20
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

100C

i

71 80 90 71 80 90
50 2.68 3.08 3.25 3.63 4.47 3.53 3.67 4.84 7.01
63 2.56 2.96 3.13 3.51 4.35 3.41 3.55 4.72 6.89
80 2.53 2.94 3.11 3.49 4.33 3.39 3.52 4.70 6.87

100 1.14 1.51 1.68 2.06 2.89 2.00 2.13 3.31 5.47
125 1.10 1.47 1.64 2.02 2.86 1.96 2.10 3.27 5.44
160 1.10 1.47 1.64 2.02 2.86 1.96 2.09 3.27 5.44
200 1.10 1.47 1.64 2.01 2.85 1.95 2.09 3.26 5.43
250 0.64 0.98 1.15 1.52 2.36 1.50 1.63 2.81 4.98
315 0.64 0.97 1.14 1.52 2.36 1.50 1.63 2.81 4.98
400 0.64 0.97 1.14 1.52 2.36 1.50 1.63 2.81 4.98
500 0.63 0.97 1.14 1.51 2.35 1.49 1.62 2.80 4.97
630 0.63 0.97 1.14 1.51 2.35 1.49 1.62 2.80 4.97

125C

i

80 90 132 80 90 132
50 7.82 8.75 8.62 9.57 12.71 10.16 10.08 12.40 26.40
63 7.46 8.39 8.26 9.22 12.36 9.80 9.73 12.04 26.04
80 7.39 8.32 8.19 9.14 12.28 9.72 9.65 11.97 25.96

100 3.44 4.28 4.15 5.10 8.24 5.77 5.70 8.02 22.01
125 3.34 4.18 4.05 5.00 8.14 5.67 5.60 7.92 21.91
160 3.32 4.16 4.03 4.98 8.12 5.65 5.58 7.90 21.89
200 3.31 4.15 4.02 4.97 8.11 5.65 5.57 7.89 21.89
250 1.78 2.49 2.36 3.31 6.45 4.11 4.04 6.36 20.35
315 1.77 2.48 2.35 3.31 6.45 4.11 4.04 6.35 20.35
400 1.77 2.48 2.35 3.30 6.44 4.11 4.03 6.35 20.35
500 1.75 2.46 2.33 3.28 6.42 4.08 4.01 6.33 20.32
630 1.75 2.46 2.33 3.28 6.42 4.08 4.01 6.33 20.32

160C

i

80 90 132 160 180 80 90 132 160 180
50 23.13 24.26 24.13 24.27 27.47 31.89 34.91 25.33 27.71 27.88 42.74 44.92 90.19
63 22.01 23.14 23.01 23.15 26.35 30.77 33.79 24.21 26.59 26.77 41.63 43.81 89.07
80 21.76 22.89 22.76 22.90 26.10 30.52 33.54 23.96 26.34 26.51 41.37 43.56 88.82
100 8.65 9.61 9.48 9.62 12.82 17.24 20.26 10.85 13.23 13.40 28.26 30.45 75.71
125 8.35 9.30 9.17 9.31 12.51 16.94 19.95 10.54 12.92 13.10 27.96 30.14 75.41
160 8.28 9.23 9.10 9.24 12.44 16.87 19.88 10.47 12.86 13.03 27.89 30.07 75.34
200 8.26 9.21 9.09 9.22 12.42 16.85 19.87 10.46 12.84 13.01 27.87 30.05 75.32
250 4.26 4.92 4.79 4.93 8.13 12.55 15.57 6.46 8.84 9.01 23.87 26.05 71.32
315 4.24 4.90 4.77 4.91 8.11 12.53 15.55 6.44 8.82 9.00 23.86 26.04 71.30
400 4.24 4.90 4.77 4.91 8.11 12.53 15.55 6.43 8.81 8.99 23.85 26.03 71.30
500 4.17 4.83 4.70 4.84 8.03 12.46 15.48 6.36 8.74 8.92 23.78 25.96 71.23
630 4.16 4.82 4.69 4.83 8.03 12.45 15.47 6.36 8.74 8.92 23.78 25.96 71.22
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2 2.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2

180C

i

80 90 132 160 180 80 90 132 160 180
50 23.76 24.89 24.76 24.90 28.10 32.52 35.54 25.95 28.34 28.51 43.37 45.55 90.82
63 22.45 23.58 23.45 23.59 26.79 31.21 34.23 24.65 27.03 27.20 42.06 44.25 89.51
80 22.17 23.30 23.17 23.31 26.51 30.93 33.95 24.37 26.75 26.93 41.79 43.97 89.23
100 20.94 22.07 21.94 22.07 25.27 29.70 32.72 23.13 25.51 25.69 40.55 42.73 88.00
125 8.71 9.67 9.54 9.68 12.88 17.30 20.32 10.91 13.29 13.47 28.33 30.51 75.77
160 8.39 9.35 9.22 9.36 12.56 16.98 20.00 10.59 12.97 13.14 28.00 30.18 75.45
200 8.05 9.01 8.88 9.02 12.22 16.64 19.66 10.25 12.63 12.81 27.67 29.85 75.11
250 4.35 5.01 4.88 5.02 8.22 12.64 15.66 6.55 8.93 9.10 23.96 26.14 71.41
315 4.27 4.93 4.80 4.94 8.14 12.56 15.58 6.47 8.85 9.02 23.88 26.06 71.33
400 4.18 4.84 4.72 4.85 8.05 12.48 15.50 6.38 8.76 8.94 23.80 25.98 71.25

200C

i

132 160 180 200 132 160 180 200
40 72.31 74.90 80.58 79.58 82.49 92.88 91.93 93.29 95.47 144.59 141.12
50 71.70 74.28 79.97 78.97 81.87 92.26 91.31 92.68 94.86 143.98 140.50
63 71.11 73.69 79.38 78.38 81.28 91.67 90.72 92.09 94.27 143.39 139.91
80 70.63 73.22 78.90 77.90 80.81 91.20 90.24 91.61 93.79 142.91 139.43
100 26.74 29.50 35.19 34.19 37.09 47.48 46.35 47.72 49.90 99.02 95.54
125 26.58 29.34 35.03 34.02 36.93 47.32 46.19 47.56 49.74 98.86 95.38
160 26.45 29.21 34.90 33.89 36.80 47.19 46.06 47.43 49.61 98.73 95.25
200 12.17 14.44 20.12 19.12 22.03 32.42 31.78 33.15 35.33 84.45 80.97
250 12.13 14.40 20.09 19.08 21.99 32.38 31.74 33.11 35.29 84.41 80.93
315 12.09 14.37 20.05 19.05 21.96 32.35 31.71 33.07 35.25 84.37 80.90
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2.10 Dimensions

56C 63C
73.5 75 73.5 75

F 9 9 9 9
e 45 50 45 50
h8 65 70 65 70
h8 65 80 65 80
h8 65 65 70

M
C 70 80 70 80

K 85 100 85 100
59 65 94 100
71 85 36 50
9 9 9 9

m 45 55 45 55
73.5 80 73.5 80

6 8 8 8 8 6 8 8 8 8
M2 22.8 28.3 28.3 31.3 33.3 22.8 28.3 28.3 31.3 33.3

20 25 25 28 30 20 25 25 28 30
73.5 75 73.5 75

r 45 50 45 50
92 111 92 111
90 100 90 100
97 117 97 117

C2 100 120 100 120
F2 9 9 9 9

4 4 4 4
M1 13.8 13.8 13.8 13.8

h6 12 12 12 12
1

17.5 17.5 17.5 17.5
113 120.2 146.6 153.7

195.5 207.7 229 241.2

4.5 6.0 5.0 6.5

56C 63C
56 63 71 80 90 56 63 71 80 90 56 63 71 80 90 56 63 71 80 90

120 140 160 200 200 120 140 160 200 200 120 140 160 200 200 120 140 160 200 200
P 153 156 163 183 183 187 190 197 217 217 160 163 170 190 190 194 197 201 221 221
Q 218 221 228 248 248 252 255 262 282 282 230 233 240 260 260 264 267 271 291 291

4.5 4.5 4.5 4.5 4.5 5.0 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 6.0 6.5 6.5 6.5 6.5 6.5

56C 63C
56 63 71 80 90 56 63 71 80 90 56 63 71 80 90 56 63 71 80 90
— — 105 120 140 — — 105 120 140 — — 105 120 140 — — 105 120 140

P — — 163 183 183 — — 197 217 217 — — 170 190 190 — — 204 224 224
Q — — 228 248 248 — — 262 282 282 — — 240 260 260 — — 274 294 294

— — 4.5 4.5 4.5 — — 5.0 5.0 5.0 — — 6.0 6.0 6.0 — — 6.5 6.5 6.5
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Stupně Stupně
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142 180 224 280 360 400 450
a 102 134 166 209 272.5 305 344
a1 — — — — — — —

112 127 150 175 215 255 290
90 104 125 145 180 210 240

C2 115 130 155 180 220 260 300
h6 14 19 24 28 38 38 48

24 28 30 30 35 42 40 45 55 50 70 60 90 80 100 90
206 262 326 407 522.5 585 654

e 38 52 64 82 110 120 140
F 9 11 13 15 17 19 21

122 155 194 244 320 350 400
61 77.5 97 122 160 175 200

H 71 90 112 140 180 200 225
174 212 262 317 400 422.5 500
110 130 160 190 237.5 237.5 296

i 125 159.5 199 249 322.5 360 404
30 40 50 60 80 80 110
64 82 102 127 162.5 185 204
275 342 424 517 660 702.5 835
211 260 322 390 497.5 517.5 631
9 11 13 16 20 22 25

12.5 20 34 58 116 165 232

15.5 25 44 75 136 185 270

2.10 Dimensions

140 160 200 120 160 200 250 200 250 300
P 177 184 204 204 220 240 240 250 286 296 318
p 113 120 140 140 138 158 158 168 184 194 216
Q 248 255 275 275 310 330 330 340 398 408 430
q 184 191 211 211 228 248 248 258 296 306 328

200 250 300 350 250 300 350 400 250 300 350 400
P 331 341 363 393 413 463 435 485
p 204 214 236 266 250 300 250 300
Q 471 481 503 533 643 640 690
q 344 354 376 406 430 480 450 500

140 160 200 160 200 250 200 250 300 200 250 300 350
P 231 238 259 286 307 317 367 377 398 432 442 463 493
p 167 174 195 204 225 235 265 275 296 305 315 336 366
Q 302 309 330 376 397 407 479 489 510 572 582 603 633
q 238 245 266 294 315 325 377 387 408 445 455 476 506

 Square flanges

250 300 350 400 250 300 350 400 450 300 350 400 450
P 546 566 596 596 568.5 588.5 618.5 620.5 648.5 698 728 728 760
p 393.5 403 433 433 383.5 403.5 433.5 435.5 466.5 494 524 524 556
Q 736 746 776 776 768.5 788.5 818.5 820.5 848.5 923 953 953 985
q 573.5 583 613 613 583.5 603.5 633.5 635.5 663.5 774 749 749 781
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Only for Only for

Hollow output shaft Input shaft

h6 14 19 24 28 38 38 48

M1 16 21.5 27 31 41 41 51.5
5 6 8 8 10 10 14

C2 115 130 155 180 220 260 300
H7 24 28 32 30 35 42 40 45 50 70 60 90 80 100 90

M2 27.3 31.3 33.3 35.3 33.3 38.3 45.3 43.3 48.8 59.3 53.8 74.9 64.4 95.4 85.4 106.4 95.4
8 8 8 10 8 10 12 12 14 16 14 20 18 25 22 28 25

— 8.7 8.7 8.4 11 11 11 11.9 11.9 15.4 15.9 18.9 18.9 20
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80C 100C 125C 160C 180C 200C
160 200 250 320 360 400

a 82 102 127 162.5 185 204
a1 106 134 169 217 207 277.5

127 150 175 215 255 290
104 125 145 180 210 240

C2 130 155 180 220 260 300
h6 14 19 24 28 28 38

30 35 40 45 55 50 70 60 90 80 100 90
306 384 479 609.5 652 766.5

e 42 52 67 90 100 115
F 11 13 15 17 19 21

135 170 214 280 310 350
67.5 85 107 140 155 175

H 80 100 125 160 180 200
256 314 389 479.5 502 604
110 130 160 190 190 237.5

i 213.5 269 336 429.5 447 541.5
30 40 50 60 60 80

146 184 229 289.5 312 366.5
366 454 564 699.5 742 884
220 270 335 410 430 517.5
11 13 16 20 22 25

19 36 66 120 170 260

22 41 76 137 190 295

2.10 Dimensions

80C 100C 125C

140 160 200 120 160 200 250 200 250 300
P 259 266 286 286 322 342 342 352 413 423 445
p 113 120 140 140 138 158 158 168 184 194 216
Q 339 346 366 366 422 442 442 452 538 548 570
q 193 200 220 220 238 258 258 268 309 319 341

160C 180C 200C

200 250 300 350 200 250 300 350 250 300 350 400
P 493 503 525 555 516 526 548 578 617 667
p 204 214 236 266 204 214 236 266 250 300
Q 653 663 686 715 696 706 728 758 617 867
q 364 374 396 426 384 394 416 446 450 500

80C 100C 125C

140 160 200 160 200 250 200 250 300
P 313 320 341 388 409 419 494 504 525
p 167 174 195 204 225 235 265 275 296
Q 393 400 421 488 509 519 619 629 650
q 247 254 275 304 325 335 390 400 421

 Square flanges

160C 180C 200C

200 250 300 350 200 250 300 350 250 300 350 400
P 594 604 625 655 617 627 648 678 750 770 800 802
p 305 315 336 366 305 315 336 366 383.5 404 434 436
Q 754 764 785 815 797 807 828 858 950 970 1000 1002
q 465 475 496 526 485 495 516 546 583.5 604 634 636
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Only for Only for

80C 100C 125C 160C 180C 200C
h6 14 19 24 28 28 38

M1 16 21.5 27 31 31 41
5 6 8 8 8 10

C2 130 155 180 220 260 300
H7 30 35 42 40 45 55 50 70 60 90 80 100 90

M2 35.3 33.3 38.3 45.3 43.3 48.8 59.3 53.8 74.9 64.4 95.4 85.4 106.4 95.4
10 8 10 12 12 14 16 14 20 18 25 22 28 25

8.7 8.7 8.4 11 11 11 15.4 15.9 18.9 18.9 20

Input shaftHollow output shaft
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2.11 Accessories

Output shaft

56C 63C 80C 100C 125C 160C 180C 200C

100 120 114 129 129 154 154 179 219 259 298

5 5 5 6 6 8 8 10 12 15 15

C 40 45 50 60 60 80 80 100 125 140 180

h6 20 25 24 32 35 42 45 55 70 90 100

M8 M8 M8 M8 M8 M10 M10 M10 M12 M16 M18

26 32 30 40 43 50 53 65 80 110 118

F 100 120 115 130 — 155 — 180 220 260 300

41 46 49 59 — 79 — 99 124 141 178

M 22.5 28 27 35 38 45 48.5 59 74.5 94 106

6 8 8 10 10 12 14 16 20 25 28

Standard output shaft

Double output shaft

Output shaft material: C45
C45

Hollow output shaft 
with shrink disc

56C 63C 80C 100C 125C 160C 180C 200C
27 32 27 37 47 57 72 92 102
25 30 25 35 45 55 70 90 100
2 2 2 2 2 2 2 3 3

60 72 60 80 100 115 155 188 215
21.5 23.5 22 26 31 31 39 50 54

1 32 36 36 39 45 50 60 70 80
2 61 75 68 82 100 115 143 175 200
3 32 36 36 39 45 50 60 70 80

4 12 4 12 12 12 30 59 59

Hollow shaft protection kit

On request we can supply a hollow shaft 
protection kit (except for sizes 56 and 
63).
The kit features a gasket which prevents 
any contact between hollow shaft and for-
eign bodies or fluids existing in the work-
ing environment. Over-all dimensions are 
reported in the following table. 

ausgenommen).

80C 100C 125C 160C 180C 200C
79.5 87 105 120.5 141.5 167.5 191.5

stahovací šrouby

očistit a odmastit
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Output flange

Torque arm

56C 63C 80C 100C 125C 160C 180C

F 140 160 160 200 250 300 350 400

95 110 110 130 180 230 250 300

115 130 130 165 215 265 300 350

P 82 91.5 87 100 125 150 180 215

U 5 5 4 4.5 5 5 6 6

9 9 12 12 14 16 18 20

15 10 10 12 16 20 25 30

0.5 0.5 2 3.2 5 8 12.5 24

123 140 172 205 260 300 325

84 116 144 189 247.5 280 319

C 25 25 30 30 35 45 45

20 20 25 25 35 40 40

80C 100C 125C 160C 180C 200C

130 160 190 240 280 300

170 214 276 354.5 367 456.5

C 25 30 30 35 45 45

20 25 25 35 40 40
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Backstop device

Bevel helical gearboxes feature quite 
high values of static (and dynamic) effi-
ciency: for this reason spontaneous static 
irreversibility is not guaranteed. Static ir-
reversibility, with motionless gearbox,  oc-
curs when the application of a load on the 
output shaft does not cause rotation of the 
input axis. In order to guarantee motion ir-
reversibility, with motionless gearbox, it is 
necessary to fit a backstop device, which 
is available on request, except for sizes 
56 and 63. 
The backstop device enables rotation of 
the output shaft only in the required direc-
tion, which is to be specified when order-
ing.

T2M

The utilization of synthetic oil,  viscos-
ity class ISO  150,  is necessary for the 
gearboxes equipped with back stop 
device.

The following table (tab..3) shows the 
max. rated torques (T2Mmax) at gear-
box output guaranteed by the backstop 
device, for each ratio and each gearbox 
size. If a higher torque is applied at gear-
box output, motion irreversibility is no lon-
ger guaranteed.
These torque values are not to be con-
fused with the values reported in the 
gearbox specifications tables.
Please note that the torque values guar-
anteed (at output) by the backstop device 
are lower than the max. driving torque 
values transmissible by the gearbox, with 
service factor Fs =1.

To check the back stop device pls see 
paragraph 1.5.

2M

Ü

CW
Clockwise rotation

Anti-clockwise rotation
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5* 6.3* 7* 8 10 12.5 16 20 25 31.5 40 50 63 80

2M

— — — — 213 272 325 213 271 325 421 272 325 421
148 204 — — 333 424 508 333 424 508 657 424 508 657
326 — — — 733 934 1118 733 933 1119 1446 933 1118 1446
— — 1038 — 1547 1969 2358 1547 1968 2359 3051 1968 2359 3050
— — — — 3009 3831 4588 3009 3829 4589 5935 3829 4589 5934
— — — 5937 7607 9189 11399 12873 9190 11402 12875 11401 12875 —
— — — 9856 11829 14538 9858 11838 14536 14537 17800 — — —

Max. output torque guaranteed by the backstop device

40 50 63 80 100 125 160 200 250 315 400 500 630

2M

80C — 1086 1301 1656 1086 1301 1656 1985 1301 1656 1985 2567 3319
100C — 1697 2033 2588 1697 2033 2588 3101 2033 2588 3101 4010 5186
125C — 3733 4474 5694 3733 4473 5693 6822 4473 5693 6822 8822 11410
160C — 7874 9435 12008 7873 9435 12008 14388 9434 12008 14388 18607 24064
180C — 7874 9435 12008 7873 9435 12008 14388 9434 12008 14388 18607 24064
200C 12511 15024 18453 22586 15023 18450 22594 15024 18452 22594 — — —

Special ratios

Dimensions of the version with backstop device

C
67 63 56 35 50
67 63 63.5 45 60
73 68 63.5 45 60

71.5 70 75 55 80
90 83 75 55 80

86.5 96.5 87.5 60 90
108 95 87.5 70 90

106.5 101 107.5 70 100
122 113 107.5 80 110

110.5 110 127.5 70 100
163 137.5 127.5 90 160
125 124 145 90 130
169 147 145 110 155

2M

Torque values guaran-
teed lower than T2M  

value
T
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2.13 Lubrication

Bevel helical gearboxes (except for TF56 
and TF63 which are lubricated  for life) re-
quire oil lubrication and are equipped with 
filler, level and drain plugs. 
The mounting position should always be 
specified when ordering the gearbox.

OIL PUMP.
A pump for forced lubrication of the upper 
bearings is supplied on request for sizes 
112, 125, 140, 160, 180, 200 and 225 in 
the VA mounting position.

Depending on the mounting position, the 
bearings may be lodged above the lu-
bricant level. In this case it is necessary 
to apply special grease on the bearings 
in order to improve their lubrication. A 
metallic ring (nylos) can be fitted on the 
bearings it keeps the grease in place thus 
prolonging the action. It is supplied on 
specific request.

2M

2.12 Angular backlash

After having blocked the input shaft the 
angular backlash can be measured on 
the output shaft by rotating it in both di-
rections and applying the torque which is 
strictly necessary to create a contact be-
tween the teeth of the gears. The applied 
torque should be at most 2% of the max. 
torque guaranteed by the gearbox. (T2M).
The following table reports the approxi-
mate values of the angular backlash 
(in minutes of arc) referred to standard 
mounting and the values to be obtained 
by a more precise adjustment. The latter 
solution should be adopted only in case of 
necessity because it may raise the noise 
level  and lessen the action of the lubri-
cant.

2M

Backlash 

Standard mounting Mounting with reduced backlash

stages

stages
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min

Mounting positions and lubricant 
quantity (liters)

The oil quantities stated in the tables 
are approximate values and refer to the 
indicated working positions, considering 
operating conditions at ambient  tempera-
ture and an  input speed of 1400 min-1. 
Should the operating conditions be differ-
ent, please contact the technical service.

N.B. 
Unless o therwise agreed, the motor will be 
supplied with the terminal board in position A..

In mounting position B6-B7 the breather plug is supplied complete with the dipstick.

Terminal board position

2 0.30 0.40 0.30
1 56C 0.05
2 56C 0.30 0.40 0.30
2 0.35 0.45 0.35
1 63C 0.05
2 63C 0.35 0.45 0.35

0.6 0.7 0.5 0.8
80C 1.1 1.5 1.3 1.5

1.0 1.4 1.2 1.3
100C 2.0 2.6 2.3 2.8

1.8 2.6 2.3 2.4
125C 3.8 4.8 4.5 5.0

3.6 4.6 4.3 4.3
160C 7.0 9.2 8.7 10.0

7.5 9.7 9.2 8.0
180C 9.5 14.0 13.0 15.5

12.5 15.0 14.0 17.5
200C 13.5 19.0 18.0 19.5

14.5 19.0 18.0 18.7
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R)

2.14 Radial and axial loads (N)

Transmissions implemented by means of 
chain pinions, wheels or pulleys generate 
radial forces (FR) on the gear unit shafts.  
The entity of these forces may be calcu-
lated using the following formula:

R

KR

where:
T  = torque [Nm]
d  = pinion or pulley diameter [mm]

KR  = 2000 for chain pinion
 =2500 for wheel
 =3000 for V-belt pulley

The values of the radial and axial loads 
generated by the application must always 
be lower than or equal to the admissible 
values reported in the tables.

KR

Should the radial load affect the shaft not 
at the half-way point of its projection but 
at a different point, the value of the admis-
sible load has to be calculated using the 
Fry1-2 formula: a, b and Fr1-2 values are 
reported in the radial load tables.
With regard to double-projecting shafts, 
the load applicable at each end is 2/3 of 
the value given in the table, on condition 
that the applied loads feature same inten-
sity and direction and that they act in the 
same direction. 
Otherwise please contact the technical 
department.

The radial loads indicated in the chart are 
considered to be applied at the half-way 
point of the shaft projection,  and refer to 
gear units operating with service factor 1.
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 INPUT SHAFT 1 )

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All * * * * All * * * *

 OUTPUT SHAFT 1 )

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

8 1300 260 1500 300 40 2300 460 2500 500
10 1300 260 1500 300 50 2300 460 2500 500

12.5 1300 260 1500 300 63 2300 460 2500 500
16 1800 360 2000 400 80 2800 560 3000 600
20 1800 360 2000 400 100 2800 560 3000 600
25 1800 360 2000 400 125 2800 560 3000 600

31.5 1800 360 2000 400 160 2800 560 3000 600
40 2300 460 2500 500 200 3000 600 3500 700
50 2300 460 2500 500 250 3000 600 3500 700
63 — — 2500 500 315 — — 3500 700

* Contact Tramec Technical dept..

 INPUT SHAFT 1 )

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

400 80 630 125 1000 200 1600 320
2500 500 2500 500

3150 630
50÷ 2000 400 2000 400

OUTPUT SHAFT 1 )

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

— — — — — — — — — — 25000 5000 36000 7200
10 3000 600 4750 950 7500 1500 11800 2360 19000 3800 26800 5360 38000 7600

12.5 3150 630 5000 1000 8000 1600 12500 2500 20000 4000 28800 5760 40000 8000
16 3350 670 5300 1060 8500 1700 13200 2640 21200 4240 30400 6080 42400 8480
20 3550 710 5600 1120 9000 1800 14000 2800 22400 4480 32200 6440 44800 8960
25 3750 750 6000 1200 9500 1900 15000 3000 23600 4720 34000 6800 47200 9440

31.5 4000 800 6300 1260 10000 2000 16000 3200 25000 5000 35800 7160 50000 10000
40 4250 850 6700 1340 10600 2120 17000 3400 26500 5300 37600 7520 53000 10600

 INPUT SHAFT 1 )

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All 400 80 630 125 1000 200 1600 320 2000 400 2500 500

OUTPUT SHAFT 1 )

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

All 8000 1600 12500 2500 20000 4000 32000 6400 43000 8600 53000 10600
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2.15 Spare parts list

94.01 94.02 94.03 94.04 94.05 95.01 95.02 95.03

6007 6007 6201 6201 3201

6008 6008 6301 6301 3202
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2.15 Spare parts list

Bearings Oilseals

94.01 94.02 94.03 94.04 94.05 94.06 94.07 95.01 95.02 95.03 95.04

56C 6007 6007 6201 6201 3201 6001 6000

63C 6008 6008 6301 6301 3202 6001 6000
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Only on version with back stop device

2.15 Spare parts list

Bearings Oilseals

94.01 94.02 94.08 94.09 94.10 95.01 95.06 95.07

32008 30302 7203 30203
63
71
80
90

32010 30204 7205 32005 90

32012 30305 7206 32006
132

32015 7207 32007 132
160
180

32019 7209 32009
180
200

32024 31309 7209 33109
180
200

32026 31310 — 33111 32011 — —
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2.15 Spare parts list

Bearings Oilseals

94.01 94.02 94.04 94.08 94.09 94.10 95.01 95.06 95.07

80C 32010 30204 30302 7203 30203
63
71
80
90

100C 32012 30305 30204 7205 32005 90

125C 32015 32206 30305 7206 32006

132

160C 32019 32207 32206 7207 32007 132
160
180

180C 32024 31309 32206 7207
32007

132
160
180

200C 32026 31310 30307 7209 32009
180
200
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When ordering please specify the 
spare part number (see exploded 
view) as well as the date (1) , the ar-
ticle number (2) and the variant num-
ber (3)  (see plate) 

2.15 Spare parts list

Free wheel
94.40

71
90
112
140
180
200
225

Free wheel
94.40

80
100
125
160
180
200

TYPE: description RATIO: reduction ratio

Article code

DATE: month/year

VARIANT: alphanumeric code

Backstop device

Pouze pro
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Merkmale

-

-

-

-
-

-

-
mente.

-

3962.

-

-

lackiert.

3.1 Characteristics

Built in 6 sizes with single reduction 
stage, in 6 sizes with two reduction 
stages and in 6 sizes with three reduc-
tion stages.

Two input types are available : with pro-
jecting input shaft, with pre-engineered 
motor coupling (bell and joint).

gear unit body in engineering cast 
iron,  EN GJL 200 UNI EN 1561 (71-
180) or spheroidal graphite cast iron 
EN GJS 400-15U UNI EN 1563 (200-
225) is internally and externally ribbed  
to guarantee rigidity, it is machined on 
all surfaces for easy positioning. The 
single lubrication chamber guarantees 
improved heat dissipation and better lu-
brication of all the internal components. 

The helical spur gears are built in 
16NiCr4, 18NiCrMo5 or 20MnCr5 UNI 
EN 10084 quench-hardened and case-
hardened steel, all ground according to 
quality 6 DIN 3962. 

The use of high-quality tapered roller 
bearings on all shafts ensures long life, 
and enables very high external radial 
and axial loads.

The standard hollow output shaft made 
of steel (shrink disc available on re-
quest), the option of mounting an out-
put flange on the side opposite to the 
input shaft the possibility of mounting a 
backstop device make these gear units 
extremely versatile and easy to install.

Gearbox housing, flanges, bells and 
covers are externally painted with BLUE 
RAL 5010.

-
-

-
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3.23.2 Designation3.2

3.3

min-1.

min-1

-1

3.3 Input speed

All calculations of gear unit performance  
are based on an input speed of 1400 min-1.
All gear units permit speed up to 3000 
min-1, nevertheless it is advisable to keep 
below 1400 min-1, depending on applica-
tion.
The table below reports input power P cor-
rective coefficients at the various speeds, 
with Fs = 1.

3.3
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÷ ÷
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80
100
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160
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200

F

CW

C.S.

C

3.4 3.4 Efficiency

The efficiency value of the gear units can 
be estimated sufficiently well on the basis 
of the number of reduction stages, ignoring 
non-significant variations which can be at-
tributed to the various sizes and ratios.

3.4

werden.

n1
-1] 3000 2800 2200 1800 1400 900 700 500

Z...C

0.97 0.95 0.93
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 Thermal power

Z71A Z90A Z112A Z140A Z180A Z225A
1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800

5 5.5 10 16.5 28.5 49.6 47 93 67
6.3 5 8.6 14.5 15.4 24.8 25.8 - -
8 4 7 12 13 20.6 22 - -

3.5

-
t0

3.5 Thermal power

The following table shows the values of 
thermal power Pt0 (kW) for each gearbox 
size on the basis of ratio and input speed. 
The values have been calculated consider-
ing the utilization of synthetic oil ISO 320. 
See chapter 1.4 for the corrective coeffi-
cients.

3.5

-
t0

-
-

Ö

3.63.6 Technical data3.6

5 5.09 275 270 8.0
6.3 6.10 230 210 5.2
8 7.88 177 180 3.5
5 5.09 275 590 17.5

6.3 6.10 230 480 11.9
8 7.88 177 360 6.9
5 5.09 275 1200 35.6

6.3 6.10 230 1150 28.5
8 7.88 177 780 14.9
5 5.09 275 2350 69.8

6.3 6.10 230 2150 53.3
8 7.88 177 2100 40.2

5 5.09 275 4800 142.5

5 4.82 291 8600 270

Z
1

2 2M
rpm Nm kW

Z80B Z100B Z125B Z160B Z180B Z200B
1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800

8 - - - - 55.7 53.4 75 65.2
10 7 12 20 21 37 37.6 49 48.3 69.4 61.8

12.5 6.5 10.8 18 19 32.7 33.4 43.6 43.4 61 55.3
16 5.8 9.8 16 17 29 30 36.6 40.2 51 54.7
20 5 8.7 14 15.5 25.6 28.6 33.2 36.7 48 51.7
25 5 7.8 12.8 14 23.4 26 30.5 33.5 43 46.8

31.5 4.6 7.4 12 13 21.6 23.7 27 29.5 39.4 42.4
40 4.2 7 11.2 12 20 21.6 25.2 27 -
50 4 6.3 10.3 11 18.3 19.5 - -
63 3.5 5.7 9.4 10.2 16.6 18 - -

Z80C Z100C Z125C Z160C Z180C Z200C
1400 2800 1400 2800 1400 2800 1400 2800 1400 2800 1400 2800

40 - - - - - 34.2 37.8
50 3.6 6 10 11 17.8 19.8 22.3 25.3 32.7 36
63 3.3 5.6 9.2 10.2 16.3 18.3 20.4 23.3 30.3 33
80 3.2 5.3 8.8 9.7 15.3 17 19.2 21.8 28.2 30.7

100 2.8 4.8 8 8.8 14 15.5 17.6 19.7 25.5 28.6
125 2.6 4.5 7.5 8.2 13 14.4 16.2 18.5 24 26.8
160 2.5 4.3 7.2 7.8 12.4 13.6 15.3 17 22.5 25
200 2.4 4 6.6 7.2 11.5 12.6 14.4 16 -
250 2.4 3.8 6.3 7 11 12 13.4 14.7 -
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3.63.6 Technical data3.6

10 10.20 137 119 1.8 4.3

71
80
90

510 7.7
12.5 12.98 108 151 1.8 3.8 570 6.8
16 15.56 90 181 1.8 3.5 630 6.3
20 20.36 69 238 1.8 2.9 700 5.3
25 24.40 57 285 1.8 2.5 700 4.4

31.5 31.05 45 362 1.8 1.7 630 3.1
40 37.21 38 434 1.8 1.3 560 2.3
50 48.12 29 468 1.5 1.1 520 1.7
63 62.23 22 444 1.1 1.2 520 1.3

80C

50 52.51 27 600 1.8 1.1

63
71
80
90

660 2.0
63 62.91 22 599 1.5 1.1 680 1.7
80 80.08 17 559 1.1 1.3 710 1.4
100 105.52 13 736 1.1 1.0 740 1.1
125 126.43 11 740 0.9 1.0 740 0.90
160 160.91 9 561 0.55 1.2 680 0.70
200 208.11 7 700 0.55 1.0 700 0.55
250 249.36 6 585 0.37 1.2 720 0.48
10 10.20 137 364 5.5 2.9

71
80
90

100
112

1050 15.9
12.5 12.98 108 462 5.5 2.5 1150 13.7
16 15.56 90 554 5.5 2.3 1280 12.7
20 20.36 69 723 5.5 2 1420 10.8
25 24.40 57 875 5.5 1.6 1420 9.0

31.5 31.05 45 1110 5.5 1.2 1290 6.4
40 37.21 38 965 4 1.3 1220 5.1
50 48.12 29 936 3 1.1 1060 3.4
63 62.23 22 887 2.2 1.2 1060 2.6

100C

50 51.93 27 593 1.8 2.2

71
80
90

1300 4.0
63 62.22 23 710 1.8 1.9 1350 3.4
80 79.19 18 904 1.8 1.6 1410 2.8
100 103.67 14 1184 1.8 1.2 1470 2.2
125 124.22 11 1418 1.8 1.0 1480 1.9
160 158.10 9 1103 1.1 1.2 1360 1.4
200 204.46 7 1400 1.1 1.0 1400 1.1
250 244.99 6 1399 0.9 1.0 1440 0.9
10 10.20 137 608 9.2 3.5

132

2100 31.8
12.5 12.98 108 774 9.2 3.0 2300 27.3
16 15.56 90 927 9.2 2.7 2500 24.8
20 20.36 69 1214 9.2 2.3 2850 21.6
25 24.40 57 1455 9.2 2.0 2850 18.0

31.5 31.05 45 1851 9.2 1.4 2550 12.7
40 37.21 38 2218 9.2 1.1 2350 9.8
50 48.12 29 2250 7.5 1.0 2250 7.5
63 62.23 22 2218 5.5 1.0 2250 5.6

125C

50 51.93 27 1810 5.5 1.5

71

112

2650 8.0
63 62.22 23 2124 5.5 1.3 2760 7.0
80 79.19 18 2714 5.5 1.0 2880 5.7
100 103.67 14 2631 4 1.1 3000 4.6
125 124.22 11 2364 3 1.3 3000 3.8
160 158.10 9 2206 2.2 1.2 2720 2.7
200 204.46 7 2800 2.2 1.0 2800 2.2
250 244.99 6 2798 1.8 1.0 2880 1.9

Z
1

2 2 FS’ 2M
rpm Nm kW Nm kW

Z
1

2 2 FS’ 2M
rpm Nm kW Nm kW

10 10.20 137 1454 22 2.8

100
112
132
160
180

4000 60.5
12.5 12.98 108 1851 22 2.4 4500 53.5
16 15.56 90 2218 22 2.2 4900 48.6
20 20.36 69 2903 22 1.9 5500 41.7
25 24.40 57 3479 22 1.6 5500 34.8

31.5 31.05 45 4427 22 1.2 5200 25.8
40 37.21 38 4461 18.5 1.1 4700 19.5
50 48.12 29 3430 11 1.3 4300 13.8
63 62.23 22 4300 11 1.0 4300 11.0

160C

50 51.93 27 3031 9.2 1.7

80
90

100
112
132

5130 15.6
63 62.22 23 3631 9.2 1.5 5350 13.6
80 79.19 18 4622 9.2 1.2 5570 11.1

100 103.67 14 5800 9.2 1.0 5800 9.2
125 124.22 11 5800 7.5 1.0 5800 7.5
160 158.10 9 5470 5.5 1.0 5470 5.5
200 204.46 7 5188 4 1.1 5600 4.3
250 244.99 6 4663 3 1.2 5760 3.7
8 8.10 173 1155 22 4.4

80
90

180

5100 97.2
10 10.38 135 1480 22 3.8 5650 84.0

12.5 12.54 112 1787 22 3.5 6200 76.3
16 16.17 87 2305 22 2.9 6750 64.4
20 20.73 68 2955 22 2.5 7300 54.4
25 25.03 56 3569 22 2.1 7450 45.9

31.5 31.05 45 4427 22 1.7 7550 37.5
40 35.07 40 5000 22 1.5 7550 33.2

180C

50 52.85 26 3085 9.2 2.4

132

7530 22.3
63 63.33 22 3696 9.2 2.0 7560 18.8
80 76.48 18 4464 9.2 1.7 7700 15.9
100 94.89 15 5538 9.2 1.4 7650 12.7
125 127.43 11 7437 9.2 1.0 7680 9.6
160 158.10 9 7265 7.5 1.1 7830 8.1
200 197.46 7 6890 5.5 1.1 7870 6.3
250 244.99 6 7960 5.5 1.0 7960 5.5
8 8.33 168 1619 30 4.6

132
160
180
200

7500 139
10 10.00 140 1945 30 4.2 8200 127

12.5 12.29 114 2389 30 3.8 9000 113
16 16.63 84 3233 30 3.0 9800 90.9
20 19.97 70 3883 30 2.7 10600 81.9
25 24.53 57 4769 30 2.3 11000 69.2

31.5 30.04 47 5839 30 1.8 10700 55.0

200C

40 42.41 33 5919 22 1.8

100
112
132
160
180

10900 40.5
50 50.93 27 7108 22 1.5 11000 34.1
63 62.55 22 8730 22 1.3 11350 28.6
80 76.59 18 10690 22 1.0 11050 22.7

100 101.68 14 11200 18.5 1.0 11200 18.5
125 124.87 11 11500 15 1.0 11500 15.0
160 152.91 9 10671 11 1.0 11200 11.6

 / Thermal rating needed / 
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2] 3.7 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

5 1.11
6.3 0.89
8 0.64

ZF

71 80 90
10 2.91 3.86 3.98 5.24

12.5 2.74 3.69 3.81 5.07
16 2.62 3.57 3.69 4.96
20 1.19 2.14 2.27 3.53
25 0.92 1.87 2.00 3.26

31.5 0.89 1.84 1.97 3.23
40 0.87 1.82 1.95 3.21
50 0.86 1.80 1.93 3.19
63 0.67 1.62 1.74 3.007

5 10.00
6.3 7.34
8 5.22

5 91.58

5 3.35
6.3 2.51
8 1.79

5 28.25
6.3 21.56
8 15.32

5 369.11

80C

ZF

63 71 80 90
50 0.71 0.96 1.60 1.74 2.89
63 0.67 0.93 1.57 1.70 2.85
80 0.67 0.92 1.56 1.70 2.85
100 0.30 0.55 1.19 1.32 2.48
125 0.29 0.54 1.18 1.32 2.47
160 0.29 0.54 1.18 1.31 2.47
200 0.28 0.53 1.17 1.31 2.46
250 0.28 0.53 1.17 1.30 2.46
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2] 3.7 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

ZF

71 80 90
10 9.50 11.51 11.83 11.76 11.79

12.5 8.65 10.66 10.98 10.91 10.94
16 8.25 10.26 10.58 10.51 10.54
20 2.98 4.99 5.32 5.25 5.27
25 2.97 4.98 5.31 5.24 5.27

31.5 2.83 4.84 5.16 5.09 5.12
40 2.76 4.77 5.09 5.02 5.05
50 2.71 4.72 5.04 4.97 5.00
63 1.88 3.89 4.22 4.15 4.18

100C

ZF

71 80 90
50 2.93 3.78 3.92 5.09
63 2.80 3.66 3.80 4.97
80 2.78 3.64 3.77 4.95

100 1.22 2.07 2.21 3.38
125 1.19 2.04 2.18 3.35
160 1.18 2.04 2.17 3.35
200 1.15 2.01 2.14 3.32
250 1.15 2.00 2.14 3.32

ZF

80 90 132
10 27.97 32.64 32.54 32.72 47.58

12.5 25.19 29.86 29.76 29.94 44.80
16 24.15 28.83 28.73 28.91 43.77
20 11.10 15.77 15.67 15.85 30.71
25 8.67 13.35 13.25 13.43 28.29

31.5 8.18 12.86 12.76 12.94 27.80
40 8.00 12.68 12.58 12.76 27.62
50 7.86 12.53 12.44 12.61 27.47
63 5.45 10.13 10.03 10.21 25.07

125C

ZF

71 80 90
50 9.06 11.32 11.39 11.32 13.63
63 8.69 10.96 11.03 10.96 13.27
80 8.62 10.88 10.95 10.88 13.20
100 3.92 6.18 6.26 6.18 8.50
125 3.83 6.09 6.16 6.09 8.41
160 3.81 6.07 6.15 6.07 8.39
200 3.72 5.99 6.06 5.99 8.30
250 3.72 5.98 6.05 5.98 8.30
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2] 3.7 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

ZF

90 132 160 180
10 86.86 105.43 106.47 107.84 110.02 159.14

12.5 77.37 95.94 96.98 98.35 100.53 149.65
16 74.72 93.29 94.33 95.70 97.88 147.00
20 33.94 52.52 53.56 54.92 57.10 106.22
25 26.65 45.23 46.27 47.63 49.81 98.93

31.5 24.99 43.57 44.61 45.97 48.16 97.27
40 24.53 43.11 44.15 45.51 47.69 96.81
50 24.00 42.58 43.62 44.98 47.16 96.28
63 16.56 35.14 36.18 37.54 39.72 88.84

180C

ZF

80 90 132
50 28.35 32.68 32.93 33.10 47.96
63 27.03 31.36 31.61 31.78 46.64
80 26.75 31.08 31.33 31.50 46.36
100 26.59 30.93 31.17 31.34 46.20
125 12.10 16.43 16.67 16.85 31.71
160 11.79 16.13 16.37 16.55 31.41
200 11.48 15.82 16.06 16.24 31.10
250 11.46 15.80 16.04 16.21 31.07

160C

ZF

80 90 132
50 27.22 31.55 31.80 31.97 46.83
63 26.09 30.43 30.67 30.85 45.71
80 25.84 30.17 30.41 30.59 45.45
100 11.47 15.80 16.05 16.22 31.08
125 11.19 15.52 15.76 15.94 30.80
160 11.12 15.46 15.70 15.88 30.74
200 10.85 15.19 15.43 15.61 30.47
250 10.84 15.18 15.42 15.59 30.45

ZF

90 132 160 180
8 122.78 141.36 142.40 143.76 145.94 195.06

10 108.97 127.55 128.59 129.95 132.13 181.25
12.5 98.50 117.08 118.12 119.48 121.67 170.78
16 44.65 63.22 64.26 65.63 67.81 116.93
20 41.18 59.76 60.80 62.17 64.35 113.46
25 38.56 57.13 58.17 59.54 61.72 110.84

31.5 37.10 55.67 56.71 58.08 60.26 109.38
40 35.98 54.55 55.59 56.96 59.14 108.26
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2] 3.7 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

ZF

132 160 180 200
8 301.72 363.02 371.00 369.00 365.53
10 285.61 346.91 354.88 352.89 349.41

12.5 270.18 331.48 339.45 337.46 333.98
16 114.96 176.26 184.24 182.24 178.77
20 110.92 172.22 180.19 178.20 174.72
25 107.05 168.35 176.32 174.33 170.85

31.5 103.91 165.21 173.19 171.19 167.72

200C

ZF

132 160 180
40 85.01 104.63 105.99 108.17 157.29
50 84.39 104.00 105.37 107.55 156.67
63 83.79 103.41 104.77 106.96 156.07
80 83.31 102.93 104.29 106.47 155.59
100 34.63 54.25 55.61 57.80 106.91
125 34.48 54.10 55.46 57.65 106.76
160 34.36 53.98 55.34 57.52 106.64
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3.8 Dimensions

71 90 112 140 180 225 80 100 125 160 180 200
142 180 224 280 360 450 160 200 250 320 360 400

a 102 134 166 209 272.5 344 82 102 127 162.5 185 204
a1 — 106 134 169 217 207 277.5

112 127 150 175 215 290 127 150 175 215 255 290
90 104 125 145 180 240 104 125 145 180 210 240

C2 115 130 155 180 220 300 130 155 180 220 260 300
28 30 35 42 40 45 55 50 70 60 100 32 30 35 42 40 45 55 50 70 60 90 80 100

206 262 326 407 522.5 654 306 384 479 609.5 652 766.5
e 38 52 64 82 110 140 42 52 67 90 100 115
F 9 11 13 15 17 21 11 13 15 17 19 21

122 155 194 244 320 400 135 170 214 280 310 350
61 77.5 97 122 160 200 67.5 85 107 140 155 175
71 90 112 140 180 225 80 100 125 160 180 200

— 35 36 43 58 58 73
— 80 100 125 160 160 200

125 159.5 199 249 322.5 404 213.5 269 336 429.5 447 541.5
64 82 102 127 162.5 204 146 184 229 289.5 312 366.5

— 191 248 311 391.5 414 493.5
Z 9 11 13 15 17 25 11 13 15 17 22 25

71 90 112 140 180 225 80 100 125 160 180 200 80 100 125 160 180 200
19 24 28 38 48 60 19 24 28 38 38 48 14 19 24 28 28 38

S 105 127.5 150 190 230 260 105 127.5 150 190 210 230 95 117.5 140 170 190 230
U 65 77.5 90 110 150 150 65 77.5 90 110 130 150 65 77.5 90 110 130 150

40 50 60 80 80 110 40 50 60 80 80 80 30 40 50 60 60 80
11.5 18 30.5 52 104 210 18 34 62 114 165 250 20 38 68 125 180 275

80 100 125 160 180 200
71 71 132 90 132 132 132 200

160 200 160 200 250 200 250 300 200 250 300 350 200 250 300 350 300 350 400
151 172 162 182 192 205 215 236 245 255 276 306 266 276 297 327 316 346 348

21 39 72 131 185 280

ZF...C
80 100 125 160 180 200

63 71 71 71 132 132 100
112 132 160

180
140 160 200 160 200 160 200 250 200 250 300 200 250 300 250 300 350
132 139 160 152 173 176 197 207 230 240 261 245 255 276 295 316 348

23 43 78 142 200 305
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71 90 112 140 180 225
19 24 28 38 48 60
M8 M8 M8 M10 M12 M16

M1 21.5 27 31 41 51.5 64
6 8 8 10 14 18

80 100 125 160 180 200
19 24 28 38 38 48
M8 M8 M8 M10 M10 M12

M1 21.5 27 31 41 41 51.5
6 8 8 10 10 14

80 100 125 160 180 200
14 19 24 28 28 38
M6 M8 M8 M8 M8 M10

M1 16 21.5 27 31 31 41
5 6 8 8 8 10

71 90 112 140 180 225
C2 115 130 155 180 220 300

24 28 30 35 42 40 45 55 50 70 60 100 90
M2 27.3 31.3 35.3 33.3 38.3 45.3 43.3 48.8 59.3 53.8 74.9 64.4 106.4 95.4

8 8 10 8 10 12 12 14 16 14 20 18 28 25
Z2 — 8.7 8.7 8.4 11 11 11 11.9 15.4 15.9 20 18.9

80 100 125 160 180 200
C2 130 155 180 220 260 300

32 30 35 42 40 45 55 50 70 60 90 80 100 90
M2 35.3 33.3 38.3 45.3 43.3 48.8 59.3 53.8 74.9 64.4 95.4 85.4 106.4 95.4

10 8 10 12 12 14 16 14 20 18 25 22 28 25
Z2 8.7 8.7 8.4 11 11 11 11.9 15.4 15.9 18.9 18.9 20 18.9

Input shaft

Hollow output shaft
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80C 100C 125C 160C 180C 200C
g6 14 19 24 28 28 38 14 14 19 24 24 28

M6 M8 M8 M8 M8 M10 M6 M6 M8 M8 M8 M8
5 6 8 8 8 10 5 5 6 8 8 8

M3 16.3 21.8 27.3 31.3 31.3 41.3 16.3 16.3 21.8 27.3 27.3 31.3
S3 95 117.5 140 170 190 230 95 107.5 130 160 180 210
U3 65 77.5 90 110 130 150 65 77.5 90 110 130 150

30 40 50 60 60 80 30 30 40 50 50 60

Z...

80C 100C 125C 160C 180C 200C
114 129 129 154 154 179 219 259 298
5 6 6 8 8 10 12 15 15

C 50 60 60 80 80 100 125 140 180
h6 24 32 35 42 45 55 70 90 100

M8 M8 M8 M10 M10 M10 M12 M16 M18
30 40 43 50 53 65 80 110 118

F 115 130 — 155 — 180 220 260 300
49 59 — 79 — 99 124 141 178

M 27 35 38 45 48.5 59 74.5 94 106
8 10 10 12 14 16 20 25 28

Z

80C 100C 125C 160C 180C 200C
27 37 47 57 72 92 102
25 35 45 55 70 90 100
2 2 2 2 2 3 3
60 80 100 115 155 188 215
22 26 31 31 39 50 54

1 36 39 45 50 60 70 80
2 68 82 100 115 143 175 200
3 36 39 45 50 60 70 80

4 12 12 12 30 59 59

3.9 3.9 Second input

On request it is possible to supply the 
gearbox with an additional input.

3.9

-

3.10 Accessories

Output shaft

Standard output shaft

Double output shaft

C45
Output shaft material: C45

C45

reinigen und entfetten

Hollow output shaft 
with shrink disc

stahovací šrouby

očistit a odmastit
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Z

80C 100C 125C 160C 180C 200C

130 160 190 240 280 300
170 214 276 354.5 367 456.5

C 25 30 30 35 45 45
20 25 25 35 40 40

Z

123 140 172 205 260 325
84 116 144 189 247.5 319

C 25 25 30 30 35 45
20 20 25 25 35 40

Z

80C 100C 125C 160C 180C 200C
79.5 87 105 120.5 141.5 167.5 191.5

Z...

80C 100C 125C 160C 180C

F 160 200 250 300 350 400

110 130 180 230 250 300

130 165 215 265 300 350

87 100 125 150 180 215

U 4 4.5 5 5 6 6

12 12 14 16 18 20

Z 10 12 16 20 25 30

2 3.2 5 8 12.5 24

-

-

Hollow shaft protection kit

On request we can supply a hollow shaft 
protection kit. The kit features a gasket 
which prevents any contact between hol-
low shaft and foreign bodies or fluids ex-
isting in the working environment. 
Over-all dimensions are reported in the 
following table.

-

-

Output flange

Torque arm
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-
-

Backstop device

Parallel shaft gearboxes feature quite 
high values of static (and dynamic) effi-
ciency: for this reason spontaneous static 
irreversibility is not guaranteed. Static ir-
reversibility, with motionless gearbox, oc-
curs when the application of a load on the 
output shaft does not cause rotation of the 
input axis. In order to guarantee motion ir-
reversibility, with motionless gearbox, it is 
necessary to fit a backstop device, which 
is available on request only for gearbox 
with 2 or 3 reduction stages (Z..B and 
Z…C). 
The backstop device enables rotation of 
the output shaft only in the required direc-
tion, which is to be specified when order-
ing. 

-

-
-

-

-
-

-

T2M

-
-

-

The utilization of synthetic oil,  viscos-
ity class ISO  150,  is necessary for the 
gearboxes equipped with back stop 
device 

The following table (tab.3) shows the 
max. rated torques (T2Mmax) at gear-
box output guaranteed by the backstop 
device, for each ratio and each gearbox 
size. If a higher torque is applied at gear-
box output, motion irreversibility is no lon-
ger guaranteed.
These torque values are not to be con-
fused with the values reported in the 
gearbox specifications tables.
Please note that the torque values guar-
anteed (at output) by the backstop device 
are lower than the max. driving torque 
values transmissible by the gearbox, with 
service factor Fs = 1.

To check the back stop device pls see 
paragraph 1.5.

2M -

-

-

CW
Clockwise rotation

Anti-clockwise rotation
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2M

8 10 12.5 16 20 25 31.5 40 50 63
— 544 692 830 1086 1301 1656 1985 2566 3319
— 850 1082 1297 1697 2033 2588 3101 4010 5186
— 1870 2380 2853 3733 4473 5693 6822 8822 11409
— 3944 5019 6017 7873 9435 12006 14388 18606 24062

6093 7808 9433 11705 15594 18828 23357 31608 — —
6266 7522 9245 12509 15022 18452 22597 — — —

Max. output torque guaranteed by the backstop device

2M

40 50 63 80 100 125 160 200 250
Z80C — 1400 1678 2135 2814 3371 4291 5550 6650

Z100C — 2770 3318 4223 5529 6625 8432 10905 13066
Z125C — 4328 5185 6599 8639 10352 13175 17038 20416
Z160C — 9521 11407 14518 19006 22774 28985 37484 44915
Z180C — 9689 11702 14518 18134 22497 28985 36201 44915
Z200C 16399 19693 24186 29615 39316 48283 59125 — —

Dimensions of the version with backstop device

C
59 57 63.5 52 60
67 56 63.5 45 60
72 61 75 45 60

71.5 63.5 75 55 80
86.5 78.5 87.5 55 80
86.5 81 87.5 60 90
96.5 91 107.5 60 90
127 114 127.5 80 100
108 108 127.5 60 90

106.5 95 107.5 70 100
126.5 115 145 70 100
125 116 145 90 130

Backlash 

10-16 16-20 Z..C 20-25

-

-

3.11 Angular backlash

After having blocked the input shaft, the 
angular backlash can be measured on 
the output shaft by rotating it in both di-
rections and applying the torque which is 
strictly necessary to create a contact be-
tween the teeth of the gears. The applied 
torque should be at most 2% of the max. 
torque guaranteed by the gearbox.
The following table reports the approxi-
mate values of the angular backlash (in 
minutes of arc).

-
-

-

-
-

2M

Torque values guaran-
teed lower than T2M  

value

-
T Wert
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-

-

min-1
-

3.12 Lubrication

Parallel shaft gearboxes require oil lubri-
cation and are equipped with filler, level 
and drain plugs. The mounting position 
should always be specified when order-
ing the gearbox.

A pump for forced lubrication of the upper 
bearings is supplied on request for sizes 
125, 140, 160, 180, 200 and 225 in the VA 
mounting position.

In mounting position V1-V3 the breather 
is fitted with dipstick.

The oil quantities stated in the tables are ap-
proximate values and refer to the indicated 
working positions, considering operating con-
ditions at ambient  temperature and an  input 
speed of 1400 min-1. Should the operating 
conditions be different, please contact the 
technical service.

-

-
-

ausgesehen.

Ö
-

-

-
gen.

Terminal board position

Z
0.6 0.75 0.75 0.6 0.7
1.1 1.5 1.5 1.5 1.5
1.2 1.5 1.5 1.2 1.3
2.0 2.6 2.6 2.8 2.8
2.0 2.6 2.6 2.0 2.2
3.8 4.8 4.8 5.0 5.0
3.7 4.8 4.8 3.7 4.0
7.0 9.2 9.2 10 10.0
7.1 9.2 9.2 7.1 7.8
9.5 14.0 13.0 15.5 16.0

13.5 19.0 19.0 19.5 19.5
13.5 17.5 17.5 13.5 14.8
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R

3.13 Radial and axial loads (N)

Transmissions implemented by means of 
chain pinions, wheels or pulleys generate 
radial forces (FR) on the gear unit shafts.  
The entity of these forces may be calcu-
lated using the following formula:

R -
-

R

where:
T  = torque [Nm]
d  = pinion or pulley diameter [mm]

KR  = 2000 for chain pinion
 =2500 for wheel
 =3000 for V-belt pulley

The values of the radial and axial loads 
generated by the application must always 
be lower than or equal to the admissible 
values reported in the tables.

R

-
-

1-2 -

-

Should the radial load affect the shaft not 
at the half-way point of its projection but 
at a different point, the value of the admis-
sible load has to be calculated using the 
Fry1-2 formula: a, b and Fr1-2 values are 
reported in the radial load tables.
With regard to double-projecting shafts, 
the load applicable at each end is 2/3 of 
the value given in the table, on condition 
that the applied loads feature same inten-
sity and direction and that they act in the 
same direction. 
Otherwise please contact the technical 
department.

-
1-2

1-2

-

-
-
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 INPUT SHAFT 1
-1

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All 400 80 630 125 1000 200 1600 320 2500 500 4000 800

OUTPUT SHAFT 1
-1

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

5 2550 510 4000 800 6450 1290 10150 2030 17250 3450 3450 6900
6,3 2700 540 4250 850 6800 1360 10700 2140 — — — —
8 2850 570 4500 900 7150 1430 11250 2250 — — — —

 INPUT SHAFT 1
-1

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All 400 80 630 125 1000 200 1600 320 2000 500 2500 500

OUTPUT SHAFT 1
-1

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

8 26800 5360 38000 7600
10 4750 950 7500 1500 11800 2360 19000 3800 28800 5760 40000 8000

12.5 5000 1000 8000 1600 12500 2500 20000 4000 30400 6080 42400 8480
16 5300 1060 8500 1700 13200 2640 21200 4240 32200 6440 44800 8960
20 5600 1120 9000 1800 14000 2800 22400 4480 34000 6800 47200 9440
25 6000 1200 9500 1900 15000 3000 23600 4720 35800 7160 50000 10000

31.5 6300 1260 10000 2000 16000 3200 25000 5000 37600 7520 53000 10600

 INPUT SHAFT 1
-1

Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All 315 60 400 80 630 125 1000 400 1250 250 1600 320

OUTPUT SHAFT 1
-1

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

All 7500 1500 11800 2360 19000 3800 30000 6000 43000 8600 53000 10600

The radial loads reported in the tables are con-
sidered to be applied at the half-way point of 
the shaft projection and refer to gear units op-
erating with service factor 1.

-

-
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3.14 Spare parts list

Bearings Oilseals
94.01 94.02 94.03 95.01 95.05

32008 30302 32004

32010 30204 32005

32012 30305 30206

32015 32206 32008

32019 32208 32010

32026 31310 33113
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3.14 Spare parts list

Bearings Oilseals
94.01 94.02 94.04 94.05 95.01 95.04 95.05

32010 30204 30302 32004

32012 30305 30204 32005

32015 32206 30305 30206

32019 32207 32206 32008

32024 31309 30307 32208

32026 31310 32208 32010
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3.14 Spare parts list

Bearings Oilseals
94.01 94.02 94.04 94.06 94.07 95.01 95.04 95.05

80C 32010 30204 30302 3202 3202

100C 32012 30305 30204 30302 32004

125C 32015 32206 30305 30204 32005

160C 32019 32207 32206 30305 30206

180C 32024 31309 32206 30305 30206

200C 32026 31310 30307 32206 32008
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3.14 Spare parts list

30.03
96.40

96.21

Backstop device

When ordering a spare part, the spare 
part number (see exploded techni-
cal drawing) , the date (1), the code 
number (2) and the variant number 
(3) should always be reported.
(See plate)

-
-

Free wheel
94.40

80
100
125
160
180
200

Z...C Free wheel
94.40

80
100
125
160
180
200

TYPE: description RATIO: reduction ratio

Article code
ART.-Nr.

DATE: month/year

VARIANT: alphanumeric code
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Merkmale

-
-

geführt.

-
-

rektanbau.

-

-

-

-

3962.

-

-

-

-
kationen.

-

4.1 Characteristics

Built in 6 sizes with a single reduction 
stage and in 6 sizes with two reduction 
stages.

Two input types are available: one with 
projecting input shaft and one with com-
pact motor coupling for mounting to IEC 
flanged electric motors.

The gear unit body in engineering cast 
iron, EN GJL 200 UNI EN 1561 inter-
nally and externally ribbed to guarantee 
rigidity has a single lubrication chamber 
to guarantee an improved heat dissipa-
tion and a better lubrication of all the 
internal components. 

The helical spur gears are built in 
16NiCr4, 18NiCrMo5 or 20MnCr5 UNI 
EN 10084 quench-hardened and case-
hardened steel, all ground according to 
quality 6 DIN 3962. 

 

The standard hollow output shaft made 
of steel and available with holes of vari-
ous diameters, the possibility of mount-
ing an output flange on the side oppo-
site the input shaft, anchorage through 
either a tensioner or a torque arm, the 
possibility of mounting a backstop de-
vice, make these gearboxes highly ef-
ficient  and facilitate their installation in 
various applications.

Gearbox housing, flanges and covers 
are externally painted with BLUE RAL 
5010.

Popis

-

-

-
-
-

-
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4.24.2 Designation4.2

4.3

min-1.

min-1.

min-1.

4.3 Input speed

All calculations of gear unit performance  
are based on an input speed of 1400 min-1.
All gear units permit speed up to 3000 
min-1, nevertheless it is advisable to keep 
below 1400 min-1, depending on applica-
tion.
The table below reports input power P cor-
rective coefficients at the various speeds, 
with Fs = 1.

4.3

-

-1

-
-1

-1

-
möglicht.

-
-

4.4 4.4 Efficiency

The efficiency value of the gear units can 
be estimated sufficiently well on the basis 
of the number of reduction stages, ignoring 
non-significant variations which can be at-
tributed to the various sizes and ratios.

4.4
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4.5

-
Pt0 (kW)

4.5 Thermal power

The following table shows the values of 
thermal power Pt0 (kW) for each gearbox 
size on the basis of rotation speed at gear-
box input.

4.5

t0

-

1
-1]

Pt0 Thermal power

PA63A PA80A PA100A PA125A PA160A
1400 4.6 3.2 8.3 5.9 12.7 8.9 18.5 13.1 29.0 20.5
2800 3.9 2.8 7.0 5.0 10.8 7.6 15.7 11.1 24.7 17.4

4.64.6 Technical data4.6

63A
5 5.09 275 190 5.6

6.3 6.10 230 180 4.5

8 7.89 177 170 3.3

10 10.35 135 121 1.8 1.9

63
71
80
90

80

230 3.4

12.5 13.18 106 154 1.8 1.6 240 2.8

16 15.79 89 184 1.8 1.4 250 2.4

20 20.33 69 237 1.8 1.1 260 2.0

25 25.88 54 252 1.5 1.1 270 1.6

31.5 31.01 45 221 1.1 1.3 280 1.4

40 40.10 35 234 0.9 1.2 270 1.0

80A
5 5.09 275 380 11.3

6.3 6.10 230 360 8.9

8 7.89 177 340 6.5

10 10.20 137 264 4 1.7

71
80
90
100
112

90*  

460 7.0

12.5 12.98 108 337 4 1.4 480 5.7

16 15.56 90 403 4 1.2 500 5.0

20 20.36 69 520 4 1.0 520 4.0

25 24.40 57 474 3 1.1 540 3.4

31.5 31.05 45 443 2.2 1.3 560 2.8

40 37.21 38 530 2.2 1.0 540 2.2

50 48.12 29 468 1.5 1.1 520 1.7

63 62.23 22 444 1.1 1.1 500 1.2

100A
5 5.09 275 760 22.6

6.3 6.10 230 720 17.8

8 7.89 177 680 13.0

10 10.20 137 608 9.2 1.5

80
90
100
112
132

920 13.9

12.5 12.98 108 774 9.2 1.2 960 11.4

16 15.56 90 927 9.2 1.1 1000 9.9

20 20.36 69 990 7.5 1.1 1040 7.9

25 24.40 57 870 5.5 1.2 1080 6.8

31.5 31.05 45 1107 5.5 1.0 1120 5.6

40 37.21 38 965 4 1.1 1080 4.5

50 48.12 29 936 3 1.1 1040 3.3

63 62.23 22 887 2.2 1.1 1000 2.5

P
1 = 1400 PA

ir 2 T2 P1 FS’ T2M P
rpm Nm kW Nm kW

125A
5 5.09 275 1520 45.1

6.3 6.10 230 1440 35.7

8 7.89 177 1360 26.1

10 10.20 137 1454 22 1.3

80
90
100
112
132
160
180

1840 27.8

12.5 12.98 108 1851 22 1.0 1920 22.8

16 15.56 90 1865 18.5 1.1 2000 19.8

20 20.36 69 1979 15 1.1 2080 15.8

25 24.40 57 1739 11 1.2 2160 13.7

31.5 31.05 45 2214 11 1.0 2240 11.1

40 37.21 38 2160 9.2 1.0 2160 9.2

50 48.12 29 1715 5.5 1.2 2080 6.7

63 62.23 22 1613 4 1.2 2000 5.0

160A 5 5.09 275 3040 90.2

10 10.20 137 1983 30 1.9

100 
112 
132
160
180
200

3680 55.7

12.5 12.98 108 2524 30 1.5 3840 45.6

16 15.56 90 3024 30 1.3 4000 39.7

20 20.36 69 3959 30 1.0 4160 31.5

25 24.40 57 3479 22 1.2 4320 27.3

31.5 31.05 45 4427 22 1.0 4480 22.3

40 37.21 38 3617 15 1.2 4320 17.9

50 48.12 29 3430 11 1.2 4160 13.3

63 62.23 22 3710 9.2 1.1 4000 9.9

P
1 = 1400 PA

ir 2 T2 P1 FS’ T2M P
rpm Nm kW Nm kW

Square flanges

 / Thermal rating needed / 
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2] 4.7 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

63A
i   PA
5 1.09

6.3 0.86
8 0.62

i PA 
  

63 71 80 90
10 0.79 0.87 1.01 1.38 1.43

12.5 0.73 0.81 0.95 1.33 1.38
16 0.70 0.77 0.92 1.30 1.35
20 0.33 0.40 0.54 0.92 0.97
25 0.31 0.39 0.53 0.91 0.95

31.5 0.30 0.38 0.52 0.90 0.95
40 0.30 0.37 0.51 0.89 0.94

80A
i   PA
5 3.45

6.3 2.60
8 1.87

i PA 
  

71 80 90
10 2.94 3.40 3.57 3.95 4.79

12.5 2.77 3.23 3.40 3.77 4.61
16 2.65 3.11 3.28 3.66 4.49
20 1.22 1.68 1.85 2.23 3.07
25 0.95 1.45 1.62 1.99 2.83

31.5 0.91 1.42 1.59 1.96 2.80
40 0.89 1.39 1.56 1.94 2.78
50 0.88 1.38 1.55 1.93 2.76
63 0.63 1.16 1.33 1.71 2.55

100A
i   PA
5 10.09

6.3 7.40
8 5.26

i PA 
  

80 90 132
10 9.58 11.01 10.88 11.83 14.97

12.5 8.72 10.15 10.02 10.98 14.12
16 8.32 9.75 9.62 10.57 13.71
20 3.91 5.08 4.95 5.90 9.04
25 3.04 4.27 4.14 5.10 8.24

31.5 2.89 4.12 3.99 4.95 8.09
40 2.82 4.05 3.92 4.88 8.02
50 2.77 4.00 3.87 4.83 7.97
63 1.95 3.28 3.15 4.11 7.24

125A
i   PA
5 28.98

6.3 22.22
8 15.91

i PA 
  

80 90 132 160 180
10 28.02 29.78 29.65 29.79 32.99 37.41 40.43

12.5 25.22 26.98 26.85 26.98 30.18 34.61 37.63
16 24.17 25.93 25.80 25.94 29.14 33.56 36.58
20 11.08 12.52 12.39 12.53 15.73 20.15 23.17
25 8.65 10.19 10.06 10.20 13.40 17.83 20.84

31.5 8.16 9.70 9.57 9.71 12.91 17.34 20.35
40 7.98 9.52 9.39 9.53 12.73 17.15 20.17
50 7.83 9.37 9.24 9.38 12.58 17.01 20.02
63 5.42 7.28 7.16 7.29 10.49 14.92 17.94

160A i   PA
5 93.17 i PA 

  

132 160 180 200
10 87.64 91.32 97.00 96.00 98.91 109.30

12.5 78.05 81.74 87.42 86.42 89.33 99.72
16 75.36 79.04 84.72 83.72 86.63 97.02
20 34.51 37.42 43.10 42.10 45.01 55.40
25 27.20 30.18 35.86 34.86 37.77 48.16

31.5 25.53 28.51 34.19 33.19 36.10 46.49
40 25.06 28.03 33.72 32.72 35.63 46.01
50 24.52 27.50 33.18 32.18 35.09 45.48
63 17.07 20.98 26.67 25.66 28.57 38.96
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4.8 Dimensions

Input shaft

Hollow output shaft

Only for

63 80 100 125 160
A 194 266 331 405 510

97 120 143 164 196
101 130 155 180 220

H7 25 28 30 30 35 38 40 45 50 55 60 65 70
140 196 242 293 367
68 82 100 118 146

H 70 98 121 146.5 183.5
61.5 79.5 99.5 123.5 157

P 30.3 43.9 59.6 72.4 85.1
17.7 20.1 22.4 29.6 41.9

PA...A
h6 19 24 28 38 48

V 40 50 60 80 80
L 157 194 229 281 342
U 66 79 91 111 152

10 16 28 52 108

h6 14 19 24 28 38
V 30 40 50 60 80
L 138 171 206 241 301.5
U 57.5 66 78.5 91 111.5

12 18 34 58 120

63 80
63
B5

71
B5

80/90
B5

80
B14

71
B5

80/90
B5

*90
B14

100/112
B5

140 160 200 120 160 200 250
L1 141 148 168 168 173 193 193 203
U1 90.5 97.5 117.5 117.5 108 128 128 138

Square flanges

100 125 160

B5 B5 B5 B5 B5 B5 B5 B5 B5 B5
200
B5

200 250 300 200 250 300 350 250 300 350 400
L1 221 231 253 244 254 276 306 298 348 348 348
U1 143.5 153.5 175.5 154 164 186 216 188 238 238 238

PA...A
63 80 100 125 160

h6 19 24 28 38 48
M8 M8 M8 M10 M12

M1 21.5 27 31 41 51.5
N1 6 8 8 10 14

h6 14 19 24 28 38
M6 M8 M8 M8 M10

M1 16 21.5 27 31 41
N1 5 6 8 8 10

63 80 100 125 160
101 130 155 180 220

H7 25 28 30 30 35 38 40 45 50 55 60 65 70
M2 28.3 31.3 33.3 33.3 38.3 41.3 43.3 48.8 54.3 59.3 64.4 69.4 79.4
N2 8 8 8 8 10 10 12 14 14 16 18 18 20
Z 7.3 7.3 7.3 8.5 8.5 8.5 10.8 10.8 12 12 15.5 15.5 15.5
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4.9 Accessories

 Torque arm  Tensioner 

Output shaft

Output shaft material: C45

Coupling for output flange 

63 80 100 125 160
50.5 65 77.5 90 110
150 200 250 308 385
40 40 60 60 80

12.5 12.5 21 21 25
F 64.5 78 101 116 144

53 55 85 86 112

63 80 100 125 160
A 151 199 254.5 314 393

8 10 12 14 16
8 10 12 14 16

Lmax. 264 264 266 270 272
206 204 218 214 222

63 80 100 125 160
A 100 129 154 179 219

5 6 8 10 12
50 60 80 100 125
25 35 45 55 70
M8 M8 M10 M10 M12
32 43 53 65 80

M 28 38 48.5 59 74.5
N 8 10 14 16 20

63 80 100 125 160

W 80 105 122 145 186
Z 50 64.5 72.5 90 110
X

Výstupní hřídel
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Output flange

pouze/only/

solo/only/nur

-
-

-

Backstop device

Shaft-mounted gearboxes feature quite 
high values of static (and dynamic) effi-
ciency: for this reason spontaneous static 
irreversibility is not guaranteed. Static ir-
reversibility, with motionless gearbox,  oc-
curs when the application of a load on the 
output shaft does not cause rotation of the 
input axis. In order to guarantee motion ir-
reversibility, with motionless gearbox, it is 
necessary to fit a backstop device, which 
is available on request only for gearbox 
with 2 reduction stages input shaft ver-
sion (PA..B, PA 63B excluded). 
The backstop device enables rotation of 
the output shaft only in the required direc-
tion, which is to be specified when order-
ing.

-

-

-

-
-

-
-

The utilization of synthetic oil,  viscos-
ity class ISO150,  is necessary for the 
gearboxes equipped with back stop 
device.

  

Clockwise rotation

AW 

Anti-clockwise rotation 70 83.5 95 112
60 65 85 95

63 80 100 125 160

F 160 200 250 300 350

110 130 180 230 250

130 165 215 265 300

P 86.5 98 110 135 177.5

Q 36 33 32.5 45 67.5

U 3 4 4 4 5

V 9 12 14 14 19

Z 10 10 12 15 16

solo/only/nur
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T2Mmax

-
-

-

The following table (tab. 3) shows the 
max. rated torques (T2Mmax) at gear-
box output guaranteed by the backstop 
device, for each ratio and each gearbox 
size. If a higher torque is applied at gear-
box output, motion irreversibility is no lon-
ger guaranteed.
These torque values are not to be con-
fused with the values reported in the 
gearbox specifications tables.

Please note that the torque values guar-
anteed (at output) by the backstop device 
are lower than the max. driving torque 
values transmissible by the gearbox, with 
service factor Fs =1.

To check the back stop device pls see 
paragraph 1.5.

2M -

-

-

T2M max

i 10 12.5 16 20 25 31.5 40 50 63
544 692 830 1086 1301 1656 1985 2566 3319
850 1082 1297 1697 2033 2588 3101 4010 5186

1870 2380 2853 3733 4473 5693 6822 8822 11409
3944 5019 6017 7873 9435 12006 14388 18606 24062

Backlash 

P..A 10-16 16-20

-
T2M

-

4.10 Angular backlash

After having blocked the input shaft, the 
angular backlash can be measured on 
the output shaft by rotating it in both di-
rections and applying the torque which is 
strictly necessary to create a contact be-
tween the teeth of the gears. The applied 
torque should be at most 2% of the max. 
torque guaranteed by the gearbox.
The following table reports the approxi-
mate values of the angular backlash (in 
minutes of arc).

-
-

-
-

-
-

-
-
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-

min-1

-

4.11 Lubrication

Shaft-mounted gearboxes require oil lu-
brication and are equipped with filler, level 
and drain plugs. 
The mounting position should always be 
specified when ordering the gearbox.

Mounting positions and lubricant 
quantity (litres)

The oil quantities stated in the tables are ap-
proximate values and refer to the indicated 
working positions, considering operating con-
ditions at ambient  temperature and an  input 
speed of 1400 min-1. Should the operating con-
ditions be different, please contact the techni-
cal service.

-
-

-

-

-1 -

-

Terminal board position

P P1 P2 P3 P4 VA

0.55 0.45 0.55 0.45 0.7 0.7

1.2 0.9 1.1 0.9 1.4 1.4

2.2 1.8 2.2 1.8 2.8 2.8

4.4 3.6 4.4 3.6 5.6 5.6

8.8 7.2 8.8 7.2 11.2 11.2

pouze/only/nur
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R

4.12 Radial and axial loads (N)

Transmissions implemented by means of 
chain pinions, wheels or pulleys generate 
radial forces (FR) on the gear unit shafts.  
The entity of these forces may be calcu-
lated using the following formula:

R -

R

where:
T  = torque [Nm]
d  = pinion or pulley diameter [mm]

KR  = 2000 for chain pinion
 =2500 for wheel
 =3000 for V-belt pulley

The values of the radial and axial loads 
generated by the application must always 
be lower than or equal to the admissible 
values reported in the tables.

R

-
-

P 63A P 80A P 100A P 125A

 INPUT SHAFT 1
-1

i Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1

All
Alle

315 60 400 80 630 125 1000 200 1600 320

OUTPUT SHAFT 1
-1

i Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

10 1140 230 2800 560 3250 650 5150 1030 9580 1910
12.5 1340 270 3100 620 3700 740 5830 1160 10680 2130
16 1480 295 3450 690 4220 840 6590 1310 11925 2385
20 1910 380 3820 765 4780 950 7430 1480 13290 2660
25 1930 385 4200 840 5350 1070 8280 1650 14680 2930

31.5 2180 435 4630 925 6160 1230 9245 1850 16250 3250
40 2400 480 5100 1020 6700 1340 10300 2060 17970 3590
50 — — 5580 1115 7430 1480 11380 2270 19720 3940
63 — — 6000 1200 8060 1600 12310 2460 21250 4250

Fry1-2 Fr1-2

Should the radial load affect the shaft not 
at the half-way point of its projection but 
at a different point, the value of the admis-
sible load has to be calculated using the 
Fry1-2 formula: a, b and Fr1-2 values are 
reported in the radial load tables.

-

1-2
1-2

-
men.
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4.13 Spare parts list

PA..A

PA Bearings Oilseals
94.20 94.21 94.24 95.20 95.22

63A 6008 30302 32004 40/62/7 20/35/740/68/15 15/42/14.25 20/42/15

80A 6210 30304 30205 50/80/10 25/40/750/90/20 20/52/16.25 25/52/16.25

100A 6212 30305 30206 60/100/13 30/52/760/110/22 25/62/18.25 30/62/17.25

125A 6215 30306 30208 75/120/12 40/68/1075/130/25 30/72/20.75 40/80/19.75

160A 6219 32208                     30210 95/136/13 50/80/895/170/32 40/80/24.75 50/90/21.75
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4.13 Spare parts list

Bearings Oilseals
PA PA

94.20 94.21 94.22 94.23 94.08 95.20 95.06 95.21

6008
40/68/15

6302
15/42/13

6301
12/37/21

6302
15/42/13

7203
17/40/12 40/62/7

63 25/52/7

15/35/7
71 30/52/7
80 35/52/7
90 37/52/8

6210
50/90/20

6304
20/52/15

30302
15/45/14.25

30204
20/47/15.25

7205
25/52/15 50/80/10

35/62/7
20/47/790 40/62/7

45/62/8

6212
60/110/22

6305
25/62/17

30304
20/52/16.25

30205
25/52/16.25

7206
30/62/16 60/100/13

40/72/7
25/52/745/72/8

132 55/72/10

6215
75/130/25

6306
30/72/19

30305
25/62/18.25

30206
30/62/17.25

7207
35/72/17 75/120/12

45/80/10

30/62/7
45/80/10

132 55/80/10
160 60/80/8
180 65/80/8

6219
95/170/32

6307
35/80/21

30306
30/72/20.75

30208
40/80/19.75

7209
45/85/38 95/136/13

55/100/13

40/80/10
60/100/10

180 65/100/10
200 75/100/10
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4.13 Spare parts list

P Free wheel
94.40

80

100

125

160

Backstop device
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-
-

-
scheiben.

-
medissipation.

-

3962.

erhalten.

-
-

kiert.

5.1 Characteristics

  Available in 7 sizes with two reduction 
stages, shaft-mounting occurs by me-
ans of tension arm. A back-stop device 
can also be mounted if required by the 
application.

 A projecting input shaft with key is avai-
lable for the mounting of pulleys for belt 
transmissions.

 The rigid structure of the housing in 
engineering cast iron ensures superior 
resistance to stress. The single lubri-
cation chamber guarantees excellent 
thermal dissipation.

 The helical spur gears are built in 
16NiCr4, 18NiCrMo5 or 20MnCr5 UNI 
EN 10084 quench-hardened and case-
hardened steel, all ground according to 
quality 6 DIN 3962. 

 

 The standard hollow output shaft made 
of steel is dimensioned to enhance the 
performance in all different applica-
tions. 

Gearbox housing, flanges and covers 
are externally painted with BLUE RAL 
5010.

Popis

-

-
kace.

-
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5.25.2 Designation5.2

5.3

-1.

5.3 Input speed

All calculations of gear unit performance  
are based on an input speed of 1400 min-1.
The table below reports input power 
P corrective coefficients at the various 
speeds, with Fs = 1.

5.3

-

-1

-
-

5.4 5.4 Efficiency

The efficiency value of the gearbox can be 
estimated, ignoring non-significant varia-
tions which can be attributed to the various 
ratios.

5.4
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35 ÷ 100

i  =
12.5 ÷ 25
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P4

AWCW

0.95
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5.5

Pt0 

5.5 Thermal power

The following table shows the values of 
thermal power Pt0 (kW) for each gearbox 
size based on rotation speed at gearbox 
input. 

5.5

-
t0

1
-1]

Pt0 Thermal power

1400 3.6 5.1 7.3 10.5 13.8 19.3 27.2

5.65.6 Technical data5.6

12.5 12.83 109 300 3.5 0.75

16 16.01 87 340 3.0 0.70

20 20.66 68 370 2.7 0.64

25 25.17 56 380 2.2 0.62

12.5 12.91 108 680 7.9 1.68

16 16.55 85 710 6.5 1.55

20 19.99 70 740 5.5 1.46

25 24.80 56 750 4.5 1.41

12.5 12.91 108 1100 12.5 4.05

16 16.55 85 1150 10.5 3.73

20 19.99 70 1200 9.0 3.51

25 24.80 56 1250 7.6 3.36

12.5 12.90 109 1900 22 10.77

16 16.53 85 2050 19 9.99

20 19.97 70 2100 16 9.47

25 24.78 56 2150 13.5 9.10

12.5 12.91 108 3050 35.5 20.32

16 16.55 85 3200 29 18.82

20 19.99 70 3280 25.4 17.68

25 24.80 56 3350 20.9 16.99

12.5 13.38 105 4900 55.5 37.11

16 17.13 82 5100 45 34.05

20 20.67 68 5200 38 31.78

25 25.62 55 5300 31.5 30.42

12.5 13.15 106 7800 89 84.48

16 16.86 83 8200 73.5 78.16

20 20.37 69 8400 62.5 73.74

25 25.27 55 8600 51 70.78

1 = 1400
2 P J

rpm Nm kW kg.cm2

 / Thermal rating needed / 
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5.7 Dimensions

212 255 305 367 425 490 570
110 126 150 175 202 252 288
115 130 155 180 210 260 300

35 38 40 45 50 55 60 65 70 75 80 85 90 100
38.3 41.3 43.3 48.8 53.8 59.3 64.4 69.4 74.9 79.9 85.4 90.4 95.4 106.4

N2 10 10 12 14 14 16 18 18 20 20 22 22 25 28
160 190 224 270 310 367 440
68 82 102 118 134 166 200

H 80 95 112 135 155 183.5 220
82.13 96.6 118.35 139.36 161.11 187.76 212.86

P 30.27 35.97 41.79 50.66 60.36 72.89 79.62
19 24 28 38 38 42 48

21.5 27 31 41 41 45 51.5
N1 6 8 8 10 10 12 14
V 40 50 60 80 80 80 80

157.5 182.5 217.5 262.5 292.5 342.5 382.5
U 60 67.5 80 92.5 107.5 132.5 152.5
Z 53 61 73 85 94 119 134

12 18 30 51 73 120 190

ZUV

G
B

C2

H
O

P
E

A
N1

M
1

D2

M
2

N2

D1L

Input shaft Output shaft
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5.8 Accessories

 Tensioner 

160 195 244.5 293 336.5 380 445

8 10 12 14 16 16 20

8 10 12 14 16 16 20

256 270 265 275 280 280 530

210 224 214 220 230 230 410

L

D
B

A

-
-

-

T2M

Backstop device (on request)

Shaft-mounted gearboxes feature quite 
-

ciency: for this reason spontaneous static 
irreversibility is not guaranteed. Static ir-
reversibility, with motionless gearbox, oc-
curs when the application of a load on the 
output shaft does not cause rotation of the 
input axis. In order to guarantee motion
irreversibility, with motionless gearbox, 

available on request only.
The backstop device enables rotation 
of the out put shaft only in the required 

ordering.

The utilization of synthetic oil,  viscos-
ity class ISO  150,  is necessary for the 
gearboxes equipped with back stop 
device.

The irreversibility is guaranteed by the 
back stop device for torques applied 
to the output shaft equal to T2M of the 
gearbox.

-

-

-

AR

D
R

63.5 71.5 84.5 98.5 109 136 152.5
55 65 70 85 100 120 120



91

-

-

min-1. 

Shaft-mounted gearboxes require oil lu-
-

vel and drain plugs.
The mounting position should always be 

Mounting positions and lubricant 
quantity (litres)
The oil quantities stated in the table are 
approximate values and refer to the in-
dicated working positions, considering 
operating conditions at ambient temper-
ature and an input speed of 1400 min-1. 
Should the operating conditions be differ-
ent, please contact the technical service.

-

-

-
-
-

-1

sind,
-

gen.

P1 0.55 1.2 2.2 4.4 6.2 8.8 10.2
P2 0.45 0.9 1.8 3.6 6.6 7.2 10.4
P3 0.55 1.1 2.2 4.4 6.2 8.8 10.2
P4 0.45 0.9 1.8 3.6 6.6 7.2 10.4P1 P2 P3 P4

5.9 Lubrication

FR

5.10 Radial and axial loads (N)

Transmissions implemented by means of 
chain pinions, wheels or pulleys generate 
radial forces (FR) on the gear unit shafts.  
The entity of these forces may be calcu-
lated using the following formula:

R -
-
-

KR

where:
T  = torque [Nm]
d  = pinion or pulley diameter [mm]

KR  = 2000 for chain pinion
 =2500 for wheel
 =3000 for V-belt pulley

The values of the radial and axial loads 
generated by the application must always 
be lower than or equal to the admissible 
values reported in the tables.

KR

-
-

The radial load reported in the table are 
considered as applied at the half-way 
point of the shaft projection and refer to 
gear units operating with service factor 1.

-

-

i  INPUT SHAFT 1
-1

All 1 360 470 710 1040 1400 1940 2200
1 72 94 142 208 280 388 440
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5.11 Spare parts list

Bearings Oilseals
94.20 94.21 94.22 94.23 95.20 95.21

6010 6303 6004 6203 20/42/7

6012 30204 6205 6204 25/52/7

6015 30205 32006 30205 30/55/7

6018 30206 32008 30206 40/68/10

6219 30207 30208 30207 40/80/10

6222 32208 32209 32208 45/85/10

6226 33210 32210 32209 50/90/10

96.7096.51

95.20

01.06
94.21 18.02

94.21

13.02

96.19

94.22

96.18

16.05

94.23

30.05

96.50

94.20

96.20

25.02

19.02 03.07

94.20

96.81

95.26

01.06

95.20

96.42

95.21

96.41
95.25

216
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5.11 Spare parts list

94.40

03.06 *

03.05

33.04

08.0296.71

Free wheel
94.40

Backstop device

Not in
63B
80B
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6.0 RIGHT ANGLE GEARBOX

6.1 Popis Characteristics Merkmale 96
6.2 Designation Bezeichnung 97
6.3 Input speed Antriebsdrehzahl 97
6.4 Efficiency Wirkungsgrad 98
6.5 Angular backlash Winkelspiel 98
6.6 Thermal power 98
6.7 Technical data 99
6.8 Direction of shaft rotation 99
6.9 Moments of inertia Trägheitsmoment 100

6.10 Dimensions Abmessungen 102
6.11 Accessories Zubehör 104
6.12 Lubrication Schmierung 104
6.13 Radial and axial loads 105
6.14 Spare parts list Ersatzteilliste 106

RC..

RA..
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Merkmale

-

-

-

-
-

-

-

-

-

-

lackiert.

6.1 Characteristics

Built in 5 sizes with three types of out-
put shaft : hollow, projecting or double-
extended. Moreover, an additional out-
put shaft can be installed opposite to 
the input shaft.

Three input types are available : with 
projecting input shaft, with pre-engi-
neered motor coupling (bell and joint) 
and pre-engineered COMPACT motor 
coupling. 

Gear unit body in engineering cast iron,  
EN GJL 200 UNI EN 1561 ribbed inter-
nally and externally to guarantee rigid-
ity and machined on all surfaces for 
easy positioning.  The single lubrication 
chamber guarantees improved heat 
dissipation and better lubrication of all 
the internal components.

The mechanism of these gearboxes 
consists of tow GLEASON spiral bevel 
gears with precision lapped profile, 
16CrNi4 or 18NiCrM05 made of steel.

The use of high quality bearings on all 
the axis ensures long life to the gearbox 
and allows very high radial and axial 
loads.    

Gearbox housing, flanges, bells and 
covers are externally painted with BLUE 
RAL 5010. 

Popis

-

-

-
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6.26.2 Designation6.2

6.3

min-1

min-1

6.3 Input speed

All calculations of gear unit performance 
specifications are based on an input speed 
of 1400 min-1.
1400 min-1 is the max. allowed input speed. 
For higher speed pls contact the technical 
service.
The table below shows the input power 
P corrective coefficients at the various 
speeds, with Fs =1.

6.3

-

-
-

-
-
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6.6

Pt0

6.6 Thermal power

The following table shows the values of 
thermal power Pt0 (kW) for each gearbox 
size.

6.6

t0

6.4

(R=0.97)

6.4 Efficiency

The efficiency value of the gearbox can be 
estimated (R = 0.97) ignoring non-signif-
icant variations which can be attributed to 
the various ratios.

6.4

-
(R = 0.97) -

Backlash 

 Standard mounting  Mounting with reduced backlash 

12/20 8

-
T2M

-
-

6.5 Angular backlash

After having blocked the input shaft, the 
angular backlash can be measured on 
the output shaft by rotating it in both di-
rections and applying the torque which is 
strictly necessary to create a contact be-
tween the teeth of the gears. The applied 
torque should be at most 2% of the max. 
torque guaranteed by the gearbox.
The following table reports the approxi-
mate value of the angular backlash (in 
minutes of arc ) referred to standard 
mounting and the values to be obtained 
by a more precise adjustment. The latter 
solution should be adopted only in case 
of necessity because it may raise the 
noise level and lessen the action of the 
lubricant.

-
-

2M -

-

-

1
-1]

Pt0 Thermal power

R19 R24 R28 R48
1400 4.5 6.7 10.3 15.3 22.4
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6.76.7 Technical data6.7

19

1 1 1400 12 1.8 3 35 5.5

2.5 2.56 546 30 1.8 1.6 50 3

5 4.90 285 48 1.5 1 48 1.5

10 9.85 142 48 0.75 1 48 0.75

24

1 1 1400 26 4 2.7 73 11

2.5 2.56 546 68 4 1.4 93 5.5

5 4.90 285 97 3 1 97 3

10 9.85 142 98 1.5 1 98 1.5

28

1 1 1400 61 9.2 2.4 146 22

2.5 2.56 546 156 9.2 1.2 187 11

5 4.90 285 179 5.5 1 179 5.5

10 9.85 142 196 3 1 196 3

R
1 = 1400  RC - RF RA

ir 2 2 P1 2M P
rpm Nm kW Nm kW

1 1 1400 146 22 2 291 45

2.5 2.56 546 373 22 1 365 22

5 4.90 285 357 11 1 350 11

10 9.85 142 359 5.5 1 350 5.5

48

1 1 1400 199 30 3 596 90

2.5 2.56 546 509 30 1.5 763 45

5 4.90 285 715 22 1 715 22

10 9.85 142 717 11 1 717 11

R
1 = 1400  RC - RF RA

ir 2 2 P1 2M P
rpm Nm kW Nm kW

R i
71 80 90 100 112 160 180 200

19
1

2.5-5-10

24
1

2.5-5-10

28
1

2.5-5-10
1

2.5-5-10

48
1

2.5-5-10

6.8 Shaft Rotation Direction

    s.e. = 
Additional input 

 / Thermal rating needed / 
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2] 6.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

i RA 
  RC    RF

71 80 90 71 80 90

19

S

1 4.53 - - 5.09 5.11 4.81 5.31 5.44 6.51
2.5 0.88 0.93 1.07 1.45 1.50 1.13 1.15 1.82 2.89
5 0.36 0.41 0.55 0.93 0.97 0.61 0.63 1.31 2.37
10 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20

1 4.57 - - 5.13 5.14 4.84 5.34 5.48 6.55
2.5 0.88 0.93 1.07 1.45 1.50 1.13 1.15 1.83 2.89
5 0.36 0.41 0.55 0.93 0.97 0.61 0.63 1.31 2.37
10 0.19 0.22 0.36 0.74 0.79 0.44 0.46 1.14 2.20

C 1 4.17 - - 4.74 4.80 4.45 4.95 5.08 6.16

    

i RA 
  RC    RF

71 80 90 110-112 71 80 90 110-112

24

S

1 11.52 - - 12.37 13.22 13.36 13.69 13.61 15.39
2.5 2.46 2.87 3.04 3.42 4.26 3.32 3.46 4.63 6.80
5 1.08 1.45 1.62 2.00 2.84 1.94 2.07 3.25 5.42
10 0.64 0.97 1.14 1.52 2.36 1.49 1.63 2.80 4.97

1 11.60 - - 12.46 13.31 13.45 13.77 13.70 15.47
2.5 2.47 2.88 3.05 3.43 4.27 3.33 3.47 4.64 6.81
5 1.08 1.45 1.62 2.00 2.84 1.94 2.07 3.25 5.42
10 0.64 0.97 1.14 1.52 2.36 1.49 1.63 2.80 4.97

C 1 10.48 - - 11.33 12.18 12.32 12.64 12.57 14.34

    

i RA 
  RC    RF

80 90 110-112 80 90 110-112

28

S

1 31.45 - - 33.06 36.42 35.79 35.74 35.91 46.94
2.5 7.02 7.95 7.82 8.78 11.92 9.36 9.29 11.60 25.60
5 3.22 4.06 3.93 4.88 8.02 5.55 5.48 7.80 21.79
10 1.75 2.46 2.33 3.28 6.42 4.08 4.01 6.33 20.32

1 31.87 - - 33.49 36.84 36.21 36.16 36.34 47.36
2.5 7.05 7.98 7.85 8.80 11.94 9.38 9.31 11.63 25.62
5 3.23 4.06 3.93 4.88 8.02 5.56 5.49 7.81 21.80
10 1.75 2.46 2.33 3.28 6.42 4.08 4.01 6.33 20.33

C 1 28.36 - - 29.97 33.33 32.69 32.65 32.82 43.84
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2] 6.9 Moments of inertia [Kg.cm2]
 (referred to input shaft)

2]

i RA 
  RC    RF

80 90 110-112 160 180 80 90 110-112 160 180

S

1 82.73 - - - 86.77 91.21 94.03 - 99.4 100.4 101.8 103.9 149.0
2.5 20.67 21.83 21.70 21.84 25.04 29.46 32.48 22.87 25.25 25.43 40.29 42.47 87.73
5 7.92 8.95 8.82 8.95 12.15 16.58 19.60 10.12 12.50 12.67 27.53 29.71 74.98
10 4.17 4.83 4.70 4.84 8.04 12.46 15.48 6.36 8.75 8.92 23.78 25.96 71.23

1 84.86 - - - 88.91 93.34 96.16 - 101.49 102.53 103.90 106.08 151.18
2.5 20.74 21.90 21.77 21.91 25.11 29.53 32.55 22.94 25.32 25.49 40.35 42.53 87.80
5 7.94 8.96 8.83 8.97 12.17 16.60 19.61 10.13 12.52 12.69 27.55 29.73 75.00
10 4.17 4.83 4.70 4.84 8.04 12.47 15.48 6.37 8.75 8.93 23.79 25.97 71.23

C 1 76.44 - - - 80.58 85.01 87.84 - 16.63 17.67 19.04 21.22 66.32

    

i RA 
  RC    RF

110-112 160 180 200 110-112 160 180 200

48

S

1 177.58 177.7 183.4 182.4 185.3 195.7 233.7 238.9 246.9 244.9 241.4
2.5 61.86 64.36 70.04 69.04 71.95 82.34 81.5 82.8 85.0 134.1 130.7
5 24.06 26.80 32.48 31.48 34.39 44.78 43.7 45.0 47.2 96.3 92.9
10 11.50 13.77 19.45 18.45 21.36 31.75 31.1 32.5 34.7 83.8 80.3

1 183.40 183.5 189.2 188.2 191.1 201.5 239.5 244.7 252.7 250.7 247.2
2.5 62.11 64.70 70.38 69.38 72.29 82.68 81.7 83.1 85.3 134.4 130.9
5 24.13 26.89 32.57 31.57 34.48 44.87 43.7 45.1 47.3 96.4 92.9
10 11.52 13.80 19.48 18.48 21.39 31.77 31.1 32.5 34.7 83.8 80.3

C 1 160.10 160.8 166.5 165.5 168.4 178.8 - 221.4 229.4 227.4 223.9
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6.10 Dimensions

RA...- RC...- RF...
19 24 28 48

A

i = 1

i > 1

112 142 180 224 280
a 80 100 130 160 190

128 146 175 204 230
110 125 145 175 200

C2 130 150 180 210 240
19 24 28 38 48
M8 M8 M8 M10 M12

M2 21.5 27 31 41 51.5
N2 6 8 8 10 14
F 7 9 11 13 15
H 56 71 90 112 140
L2 40 50 60 80 110
Z 7 9 10 13 15

i = 1

19 24 28 38 48
M8 M8 M8 M10 M12
40 50 60 80 110

21.5 27 31 41 51.5
6 8 8 10 14

H7 20 25 30 40 50
M4 22.8 28.3 33.3 43.3 53.8
N4 6 8 8 12 14

i > 1

14 19 24 28 38
M6 M8 M8 M10 M10
30 40 50 60 80
16 21.5 27 31 41
5 6 8 8 10

RA
19 24 28 48

i = 1

101 120 147 170 207.5
19 24 28 38 48
M8 M8 M8 M10 M12

M1 21.5 27 31 41 51.5
N1 6 8 8 10 14

i > 1

110 130 160 190 237.5
14 19 24 28 38
M6 M8 M8 M8 M10

M1 16 21.5 27 31 41
N1 5 6 8 8 10
L1 i = 1

i > 1
30 40 50 60 80

X 90 110 130 150
8.5 14 23 38 62

RC...- RF...
11.5 19 33 55 82

RC...
19 24

63
B5

71
B5

80/90
B5

80
B14

71
B5

80
B5

90
B5

90*
B14

100/112
B5

Q — — — — — — — 120 —
140 160 200 120 160 200 200 146 250

P i = 1 — — 131 131 — — 148 148 158

P i > 1 113 120 140 140 138 158 158 158 168

RC...
28 48

80/90 100/112 132 80/90 100/112 132 160/180 100/112 132 160 180 200
200 250 300 200 250 300 350 250 300 350 350 400

P i = 1 — 181 203 — — 216 246 220 270 270 270 270

P i > 1 184 194 216 204 214 236 266

Square flanges

RF...
19 24 28 48

63 71 80/90 71 80/90 100
112 80/90 100

112 132 80 90 100
112 132 160

180
100
112 132 160

180 200

140 160 200 160 200 250 200 250 300 200 200 250 300 350 250 300 350 400

P i = 1 158 165 186 194 215 225 252 262 283 — 285 295 316 346 354 373 405 405

P i > 1 167 174 195 204 225 235 265 275 296 305 305 315 336 366 384 403 435 435



Output type

Only for

RA S

RC
i = 1

RF

i > 1

C
i = 1

 Input type
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-

-1

-

6.12 Lubrication

Right angle gearboxes require oil lubrica-
tion and are equipped with filler, level and 
drain plugs. 
The mounting position should always be 
specified when ordering the gearbox.

The right angle gearbox size 19 is lubri-
cated for life.

Mounting positions and lubricant 
quantity (litres)

The oil quantities stated in the tables are ap-
proximate values and refer to the indicated 
working positions, considering operating con-
ditions at ambient  temperature and an  input 
speed of 1400 min-1. Should the operating con-
ditions be different, please contact the techni-
cal service.

-
-

-

-

-

-1

Terminal board position

R VA
19 0.2 0.2 0.2 0.2 0.2 0.2
24 0.4 0.8 0.8 0.4 0.6 0.5
28 0.9 0.8 0.8 0.8 0.9 0.8

1.6 3.0 3.0 2.0 2.7 2.7
48 4.0 5.6 5.6 5.6 5.6 5.6

R
19 24 28 48

C2 130 150 180 210 240
F 140 160 200 250 250
F7 95 110 130 180 180

P 85 100 120 145 175
R 115 130 165 215 215
U 3.5 4 4.5 5 5
V 10 12 14 16 16
Z 10 12.5 16 20 20

6.11 Accessories

Output flange
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FR

6.13 Radial and axial loads (N)

Transmissions implemented by means of 
chain pinions, wheels or pulleys generate 
radial forces (FR) on the gear unit shafts.  
The entity of these forces may be calcu-
lated using the following formula:

 (N)

R -

R

where:
T  = torque [Nm]
d  = pinion or pulley diameter [mm]

KR  = 2000 for chain pinion
 =2500 for wheel
 =3000 for V-belt pulley

The values of the radial and axial loads 
generated by the application must always 
be lower than or equal to the admissible 
values reported in the tables.

R

-
-

The radial loads reported in the table are considered to be applied at the half-way 
point of the shaft projection and refer to gear units operating with service factor 1.

i Shaft
Welle

R
19 24 28 48

 INPUT SHAFT 1
-1

Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1 Fa1 Fr1

All
Alle

All
Alle

400 80 630 125 1000 200 1600 320 2500 500

OUTPUT SHAFT 1
-1

Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2 Fr2 Fa2

1 All
Alle

800 160 1250 250 2000 400 3150 630 5000 1000

2.5
1000 200 1600 320 2500 500 4000 800 6300 1260
630 130 1000 200 1600 320 2500 500 4000 800

5
1250 250 2000 400 3150 630 5000 1000 8000 1600
800 160 1250 250 2000 400 3150 630 5000 1000

10
1600 320 2500 500 4000 800 6300 1260 10000 2000
1000 200 1600 320 2500 500 4000 800 6300 1260

-

With regard to double-projecting shafts, 
the load applicable at each end is 2/3 of 
the value given in the table, on condition 
that the applied loads feature same inten-
sity and direction and that they act in the 
same direction. Otherwise please contact 
the technical department.

-

-
-
-
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6.14 Spare parts list

RA - RC - RF Bearings Oilseals
RA - RC - RF RA - RF RC RA - RC - RF RC RA - RF

94.30 94.08 95.30 95.06 95.07

19 6206
30/62/16 17/40/13.25 17/40/12 30/47/7

63
71
80
90

24 6207
35/72/17 25/47/15

7205
25/52/15 35/52/7 90

28 6208
40/80/18 30/55/17

7206
30/62/16 40/62/8

132

6211
55/100/21 35/62/18

7207
35/72/17 55/72/10 132

160
180

48 65/120/23 45/75/20
7209

45/85/19 65/90/10
180
200
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6.14 Spare parts list

RA - RC - RF Bearings Oilseals
RA - RC - RF RA - RF RC RA - RC - RF RC RA - RF

94.30 94.09 94.10 94.08 95.30 95.31 95.06 95.07

19 25/62/17 17/40/13.25 17/40/12 25/47/7 17/47/7

63
71
80
90

24 30/72/19 25/47/15
7205

25/52/15 30/52/7 20/52/7 90

28 35/80/21 30/55/17
7206

30/62/16 35/62/7 25/62/10
132

45/100/25 35/62/18
7207

35/72/17 45/72/8 30/72/10 132
160
180

48 55/120/29 45/75/20
7209

45/85/19 55/90/10 40/90/8
180
200
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RA - RC - RF Bearings Oilseals
RA - RF RC RC RA - RF

94.08 95.06 95.07

19 17/40/13.25 17/40/12

63
71
80
90

24 25/47/15
7205

25/52/15 90

28 30/55/17
7206

30/62/16
132

35/62/18
7207

35/72/17 132
160
180

48 45/75/20
7209

45/85/19 180
200

6.14 Spare parts list
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RA - RC - RF Bearings Oilseals
RA - RF RC RC RA - RF

94.08 95.06 95.07

19 17/40/13.25 17/40/12

63
71
80
90

24 25/47/15
7205

25/52/15 90

28 30/55/17
7206

30/62/16
132

35/62/18
7207

35/72/17 132
160
180

48 45/75/20
7209

45/85/19 180
200

6.14 Spare parts list
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Merkmale

-
-

-

-

-

-

-

-
nehmen.

Lager

-
-

-

7.1 Characteristics

Housing

Single-piece aluminium alloy casting with 
5 mounting points and 3 flanges.

Gears

Bevel gears  GLEASON toothed are made 
of Nickel – Chrome steel and are submit-
ted to a surface case - quench hardening  
treatment before the running in.
The backlash between gears ensures 
maximum service life and  very low noise 
level. Back lash tolerances can be re-
duced to a minimum of 5’ if specifically 
requested.

Shafts

The shafts are made of steel with 80Kg/
mm2 resistance and surface treated 
against corrosion.
The external coupling is carried out by 
means of a key UNI standard (except for 
the size 1) . Keyways can be made at 
any angle, no special references between 
them are necessary.

Bearings

Ball bearings liberally dimensioned and 
with deep races.

Oilseals

Oilseal rings are fitted to all models.
Special seal rings for high or low temper-
atures are available upon request.

Lubrication

The right angle gearboxes are supplied 
complete with lubrication: the size 31 is 
filled with long life grease; the other sizes 
are filled with oil.

-

-

-

-

 

The right angle gearboxes RL Series have 
been designed for industrial applications 
when rotary power must be transferred to 
the shafts perpendicularly arranged. They 
could have 2 or 3 output shafts and have 
1:1 or 2:1 ratio.

RL

-
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7.27.2 Designation7.2

Shafts position and direction of rotation

M
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e
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tn
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Ve
rz

e
Ve

rs
io

n

RL 32 1:1 3FL

RL
31
32
33
34
42

AC 1:1
2:1 3FL

A = Input shaft
B = Output shaft on ring bevel gear side 
C = Ouput shaft on opposite side to ring 
bevel gear

For each version the following pictures will 
show  the direction of rotation of the shafts 

The right angle gearbox is shown in two po-
sitions turned by 180°.

-

-
le.

-
-
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7.47.4 Technical data7.4

7.3 7.3 Service factor FS 7.3

3 8 12 24

A 1 1.3

1 1.3

C 1.3 1.6 2.3

2
[min-1]

RL 31 RL32 RL33 RL34 RL42
1:1 2:1 1:1 2:1 1:1 2:1 1:1 2:1 1:1 2:1

— 7.7 — — 33 — 5.7 —

— 2.5 — 6.5 — 11 — 1.7 —

2.4 4.2 25.2 42 6.7

1.3 6.5 4.5 1.2

2.6 4.5 27.1 46 33

2.1 5.1 3.6

1.1 5 21 53 37 12.4

1.4 3.5 2.5

3.4 1.3 11.6 5.6 34.7 23 63 41 16.4

1.2 2.1 1.4

4.2 1.5 14.5 6.2 44 26 44 25.4 22

4.7 1.7 16.5 6.7 27 46 33 25.7

Kg 1.2 5.7 2

Symbol Definition

n2
Output
revs 

i Ratio

T2

Max. 
output 
torque

P1
Input 
power

Kg Masse Masse

 Fr Fa 

RL31

RL32

RL33

RL34

working hours per day

A

uniform load load with moderate shocks

N.B.
check that the operating temperature does 
not exceed the values   -20°C / + 80°C.
If you require a 2:1 ratio, do not use a speed 
multiplier (i.e. with inputs on shaft B or C) 
which operates at more than 700 rpm.

C

load with shock

-

-

7.5 Radial and axial loads (N)

Fr: Fa:
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7.6 Dimensions

RL 31                                                                           3FL
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7.6 Dimensions

RL 32 - RL 33 - RL 34                                                            3FL

A C F H I L N O O1 P QH6 RH6 S U V Z

RL 32 52 66 15 5 12 35 26 6.2 7 52 24 24 24 35 5 27

RL 33 76 27 6 16.5 74 75 55 52 3.5 5

RL 34 25 21 13 45 45 65 62 3.5 2
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7.6 Dimensions

RL 42                                                                    3FL
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8.1 Funktionsprinzip des Verstellge- 
 triebes

Das Verstellgetriebe ist ein Planetenge-
triebe mit verstellbarem Untersetzungs-
verhältnis.
Der Motor treibt das Sonnenrad (5-6)  an. 
Die Drehbewegung wird auf die Plane-
tenräder (8) übertragen. Die Verbindung 
zwischen der unbeweglichen (7) und der 
beweglichen (9) äußeren Laufbahn über-
trägt die Drehbewegung an die Abtriebs-
welle.  
Durch die Verschiebung des Kugelringes 
(14) und der Nocke (15) ändert sich die 
Axiallage der beweglichen Laufbahn (9) 
und die Radiallage der Planetenräder.  
Auf diese Weise ändern sich den Rollen-
durchmesser und die Winkelgeschwin-
digkeit der Abtriebswelle.
Verschiebt sich der Kontaktpunkt zwi-
schen den Planetenrädern (7) und der 
äußeren Laufbahn (9) gegen das Zentrum 
der Planetenräder, sinkt die Ausgangs-
drehzahl und das Drehmoment steigt.

Vorsicht
Die Geschwindigkeit darf nur verstellt 
werden, wenn das Verstellgetriebe 
im Betrieb ist und nicht wenn es still 
steht. 
Andernfalls kommt es zu einer Be-
schädigung des Verstellgetriebes.

8.1 Variator operating
 principle

The mechanical variator is based on an 
epicyclic transmission for variable ratios.
The motor rotates the solar rings (5-
6) which rotate the satellites (8). In turn 
these are in contact with the fixed outer 
ring (7) and external mobile ring (9).
The satellites rotate around their axes 
while simultaneously originate the rota-
tion of the satellite carrier (output shaft).
When the rolling contact point of the outer 
rings (7) (9) is near the center of satel-
lites (8) the output speed will reduce: the 
output shaft will rotate more slowly thus 
increasing the output torque value.

Warning
Speed adjustment is only possible 
when variator is running, never adjust 
speed while variator is stationary.
This will result in damage to the varia-
tor.

8.1 Princip fungování pohonu
          variátoru

-
-

-

postavení satelitu (8).

moment. 
-

 

Pozor!

pouze za provozu variátoru, nikdy v 
klidu. To by mohlo mít za následek 
poškození variátoru

Při maximální rychlosti Při minimální rychlosti
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8.2 Merkmale

Die mechanischen Verstellgetriebe Serie 
N in den Größen  003, 005, 010, 020, 030 
und 050 für Leistungen von 0.18kW bis 
4kW, sind aus Aluminium gefertigt.

8.2 Caratteristiche

The mechanical variators N Series size 
003, 005, 010, 020, 030, and 050 power 
range 0.18 kW to 4kW are manufactured 
in aluminium.

8.2 Variátory

Variátory série N jsou vyrobeny v hliníkové 

030, 050 pro výkony v rozmezí od 0.18 

8.3 Merkmale

 Dank dem Gehäuse aus Aluminium ist 
das Verstellgetriebe sehr leicht, was zur 
erleichterten Anwendung und Transport 
dient.

 Auf das Grundmodul können entwe-
der Abtriebsflansch oder Fuß montiert 
werden. Das bringt Raumersparnis und 
schnellere Lieferzeit mit sich.

 Die Antriebsseite ist geschlossen und 

Installation ist einfacher und Ölverluste 
sind ausgeschlossen.

 Standard-Anbau zu IEC B5 Motoren.

-
gere Schmierung erlaubt längere War-
tungsintervalle.

 Betrieb im Ölbad ist geräuschlos, mit 
erhöhter Leistung und vibrationsfrei.

 Betrieb ist in beide Drehrichtungen 
möglich, mit Antriebs- und Abtriebswel-
len in derselber Richtung drehend.

 Verstellbereich 1 – 6.

 Die Welle für das Steuer-Handrad ist 
beidseitig herausgeführt, sodass es 
von beiden Seiten bedient werden 
kann.

8.3 Characteristics

The alluminium housing benefits weight 
reduction for more convenient applica-
tions and transportation.

The simple design allows both foot or 
flange mounting to standard unit, re-
ducing stocking levels and allowing 
quick delivery.

The closed input flange is an integral 
part of the variator casing for easy in-
stallation and prevents possibility of oil 
leaks.

 
IEC B5 motor connections available as 
standard.

The magnetic breather plug maintains 
a clean lubricant and extends mainte-
nance intervals. 

The oil bath operation provides high ef-
ficiency for noiseless and vibration free 
running. 

The unit can operate in both directions, 
input and output shafts rotate in the 
same direction. 

Range of variation  1 - 6.

The double extended drive shaft allows 
easy installation from both sides.

8.3 Popis

-

-

jsou  ve standardu v provedení IEC B5.

souhlasnými vstupními a výstupními 
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8.4 Bezeichnung8.4 Designation8.4 
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NF 030 AU28 F250 100B5 B5 SA 2.2 kW 4 B5 230/400 50Hz MA

N
NM
NF

NK
NMK
NFK

003
005
010
020
030
050

Viz
tab.

See
tables

Siehe
Tabelle

Viz
tab.

See
tables

Siehe
Tabelle

Viz
tab.

See
tables

Siehe
Tabelle

B3
B6
B7
B8
V5
V6
B5
V1
V3

SA
SB
SC
SD

Viz
tab.

See
tables

Siehe
Tabelle

2
4
6

B5
MA
MB
MC
MD

Lage des Klemmkastens und des 
Steuerkastens

Terminal box and speed
control box position

Poloha svorkovnice motoru a reguláto-
ru polohy

Lage des Klemmkastens

Lage des Steuerkastens

otáček

Pozice svorkovnice

Pozice regulátoru otáček



123

8.4 Bezeichnung8.4 Designation8.4 

Lage des Klemmenkastens und des 
Steuerkastens

Terminal box and speed
control box position

Poloha svorkovnice motoru a reguláto-
ru polohy
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NFR 003/1 5 AU19 F160 63B5 B5 SA 0.25 kW 4 B5 230/400 50Hz MA

NRT
NRM
NRF

NRTK
NRMK
NRFK

003/1
005/1
010/1
020/1
030/1
050/1

2.5
5

Viz
tab.

See
tables

Siehe
Tabelle

Viz
tab.

See
tables

Siehe
Tabelle

Viz
tab.

See
tables

Siehe
Tabelle

B3
B6
B7
B8
V5
V6
B5
V1
V3

SA
SB
SC
SD

Viz
tab.

See
tables

Siehe
Tabelle

2
4
6

B5
MA
MB
MC
MD

Lage des Steuerkastens

Lage des Klemmkastens

otáček

Pozice svorkovnice

Pozice regulátoru otáček
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8.4 Technische Angaben 8.4 Technical data8.4 Technická data

Typ
Type
Typ

P1
kW Poles 

Polen 
IEC motor adaptor  
IEC Motoranbau

n2 max
min-1

n2 min
min-1 i T2 min

Nm 
T2 max

Nm 

 N003  
0.25  4 63 B5 950 190 — 1.9 3.8
0.37  2 63 B5 1900 380 — 1.5 3

 NR 003/1  0.25 4 63 B5
380 76 2.5 4.7 9.3
190 38 5 9.3 18.6

 N005  
0.37 4 71 B5 1000 167 — 3 6
0.55 4 71 B5 1000 167 — 4.5 9
0.75 2 71 B5 2000 333 — 3 6

 NR 005/1  0.37 4 71 B5
400 67 2.5 7.3  14.7
200 33 5 14.7 29.4

 N010  
0.75 4 80 B5 1000 167 — 6 12
0.92 4 80 B5 1000 167 — 7.5 12
1.5 2 80 B5 2000 333 — 6 12

 NR 010/1  0.75 4 80 B5
400 67 2.5  14.7  29.4
200 33 5  29.4  58.8

 N020  
1.5 4 90 B5 1000 167 — 12 24
1.85 4 90 B5 1000 167 — 15 24
2.2 2 90 B5 2000 333 — 9 18

 NR 020/1  1.5 4 90 B5
400 67 2.5  29.4  58.8
200 33 5  58.8  118

 N030  
2.2 6 100 B5 660 125 — 27 54
2.2 4 100 B5 1000 167 — 18 36
3 4 100 B5 1000 167 — 24 48

 NR 030/1  2.2 4 100 B5
400 67 2.5  44.1  88.2
200 33 5  88.2  176

 N050  4 4 112 B5 1000 167 — 32 64

 NR 050/1  4 4 112 B5
400 67 2.5  78.4  157
200 33 5  157  314

P1 [kW] Výkon motoru

n2 max [min-1]
n2 min [min-1]
T2 min [Nm]
                             vysokých ot.
T2 max [Nm]
                             malých ot.
i

Symbols:
P1 [kW]  Motor power
poles  Number of poles
n2 max [min-1]  Max output speed
n2 min [min-1]  Min output speed
T2 min [Nm] Output torque at the high speed
T2 max [Nm]  Output torque at the low speed
i  Reduction ratio

P1 [kW] Motorleistung
poli  Motor Polzahl
n2 max [min-1]  Max Abtriebsdrehzahl
n2 min [min-1]  Min. Abtriebsdrehzahl
T2 min [Nm]  Drehmoment bei max. Drehzahl
T2 max [Nm]  Drehmoment bei min. Drehzahl
i  Untersetzungsverhältnis

Diagramm A zeigt die Richtwerte des 
Wirkungsgrads in Abhängigkeit zur n2 in   
min-1. Diagramm B zeigt den Prozentsatz 
der abgegebenen Motorleistung.

Diagram A shows the indicative value of 
efficiency in relation to output speed n2 
expressed in min-1. Diagram B shows the 
percentage of motor output power uti-
lized.

(min-1). Diagram B ukazuje procento 

Ú
či

nn
os

t

Vy
už

ití
 m

ot
or

u

Výstupní otáčky Výstupní otáčky
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8.6 Schmierung

Die Verstellgetriebe werden mit Schmier-
mittel geliefert. Nach Einbau des Ver-
stellgetriebes ist der Ölstand durch das 
Schauglas zu prüfen. Wenn nötig, füllen 
Sie mit einem der empfohlenen Öle auf 
(siehe Tabelle).

8.6 Lubrification

The variators are supplied complete with 
lubricant. After the mounting pls make 
sure the oil can be seen through the oil 
level plug this to allow the filling up if nec-
essary. Oil has to be selected among the 
recommended ones.

8.6 Mazání

Variátory jsou dodávány s mazivem. Po 

Die folgenden Diagramme zeigen die 
Drehmomentkurven bezüglich Leistung 
und Antriebsdrehzahl.

The following diagrams show the perfor-
mance for output torque in relation to in-
put power and input speed n1 (min-1).

momentu z hlediska výkonu a vstupních 
min-1).

Recommended lubricants / Empfohlene Öle

Dexron fluid II IP

Atina grease 0 IP
A.T.F. Dexron fluid DIII SHELL

A.T.F. 200 RED MOBIL

A.T.F. Dexron FINA

BP Autran DX BP

Tivela Compound A SHELL
A.T.F. Dexron ESSO

A.T.F. Dexron CHEVRON

A.T.F. Dexron AGIP

Výstupní otáčky Výstupní otáčky
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8.7 Einbaulagen8.7 Mounting positions8.7 
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8.8 Abmessungen8.8 Dimensions8.8 

Typ
Type
Typ

A B B1 C1 D E F1 G1 H1 H2 I J L1 M1 N1 N2 O O1 P Q S T X X1 Y Kg

N003 302 110 66 44 11 23 36 55 79 58 12.5 4 128 100 42 56 M6 M8 97 89 M5 160 192 42 122 5

N005 336 118 78 61 14 30 36 55 88 73 16 5 153 120 56 75 M6 M8 97 89 M6 185 218 50 137 7

N010 383 145 95 75 19 40 45 82 107 91 21.5 6 187 140 56 75 M6 M10 107 89 M6 222 239 65 158 13

N020 450 172 105 82 24 50 58 82 126 108 27 8 220 190 75 100 M8 M10 107 89 M8 264 278 70 177 20

Typ
Type
Typ

A B B1 C D D1 E F G H H1 I I1 J J1 K L M N O P Q R S S1 T X X1 Y Kg

NM003 302 110 66 25 11
(14) 11 23

(30) 105 130 71 76 12.5
(16) 12.5 4

(5) 4 12.5 140 110 80 9 97 89 11 M5
(M6) M5 173 192 42 122 6

NM005 336 118 78 30 14
(19) 14 30

(40) 105 130 90 88 16
(21.5) 16 5

(6) 5 12.5 155 120 83 10 97 89 13 M6 M6 202 218 50 137 8

NM010 382 143 95 35 19
(24) 19 40

(50) 125 150 106 107 21.5
(27) 21.5 6

(8) 6 12.5 190 160 120 12 107 89 13.5 M6
(M8) M6 242 239 65 158 14

NM020 441 171 104 50 24
(28) 24 50

(60) 140 165 125 126 27
(31) 27 8 8 12.5 230 180 130 12 107 89 16 M8

(M10) M8 277 270 70 177 21

NM030/050 546 206 122 25 28
(38) 28 60

(80) 230 270 150 158 31
(41) 31 8

(10) 8 20 300 245 190 14 155 120 20 M10
(M12) M10 337 340 95 197 51
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Typ
Type
Typ

A B B1 C C1 D D1 E H1 H2 I I1 J J1 L M N O P Q S S1 T X X1 Y Kg

NF003 302 110 66 3.5 8 11
(14) 11 23

(28) 76 58 12.5
(16) 12.5 4

(5) 4 140
(160)

115
(130)

95
(110)

9
(9) 97 89 M5 M5 165

(175) 192 42 122 6

NF005 338 120 80 3.5 10.5 14
(19) 14 28

(38) 88 73 16
(21.5) 16 5

(6) 5 160
(200)

130
(165)

110
(130)

9
(11) 97 89 M6 M6 188

(208) 218 50 137 8

NF010 384 145 97 3.5 13.5 19 
(24) 19 38

(48) 107 91 21.5
(27) 21.5 6

(8) 6 200 165 130 11 107 89 M6
(M8) M6 237 239 65 158 14

NF020 443 173 106 4 14 24
(28) 24 48

(58) 126 108 27
(31) 27 8 8 200

(250)
165

(215)
130

(180)
11

(14) 107 89 M8
(M10) M8 260

(277) 270 70 177 21

NF030/050 548 208 124 4(5) 16 28
(38) 28 58

(78) 158 134 31
(41) 31 8

(10) 8 250
(300)

215
(265)

180
(230) 14 155 120 M10

(M12) M10 336 340 95 197 51

Typ
Type
Typ

A B B1 C D D1 E E1 F G H H1 I I1 J J1 K L M N O P Q R S S1 T X X1 Y Kg

NRM003 331139108 57 19
(20) 11 30 23 105130 111

(116) 36 21.5
(22.5) 12.5 6 4 12.5 140 110 80 9 97 89 11 M6 M5 173 192 42 122 7

NRM005 363145105 54 19
(20) 14 30 30 105130 140

(135) 38 21.5
(22.5) 16 6 5 12.5 155120 83 10 97 89 13 M6 M6 202 218 50 137 11

NRM010 418179131 69 24
(25) 19 35 40 125150 169

(160) 44 27
(28) 21.5 8 6 12.5 190160120 12 107 89 13.5 M8 M6 242 239 65 158 9

NRM020 471201135 78 28
(30) 24 45 50 140165 188

(190) 63 31
(33) 27 8 8 12.5 230180130 12 107 89 16 M10 M8 277 270 70 177 33

NRM030
NRM050 586246165 63 38

(40) 28 60 60 230270 230
(224) 78 41

(43) 31 10
(12) 8 20 300245190 14 155120 20 M12 M8 337 340 95 197 75

8.8 Abmessungen8.8 Dimensions8.8 
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Typ
Type
Typ

A B B1 C C1 D D1 E E1 H H1 I I1 J J1 L M N O P Q S S1 T X X1 Y Kg

NRF003 333 141 112 3.5 8 19 11 28 23 98 36 21.5 12.5 6 4 160 130 110 9 97 89 M6 M5 178 192 42 122 7

NRF005 372 154 114 3.5 10.5 19 14 28 30 123 38 21.5 16 6 5 160 130 110 9 97 89 M6 M6 203 218 50 137 11

NRF010 419 180 130 3.5 13.5 24 19 33 40 154 44 27 21.5 8 6 200 165 130 11 107 89 M8 M6 254 239 65 158 19

NRF020 473 203 137 4 14 28 24 43 50 171 63 31 27 8 8 250 215 180 14 107 89 M10 M8 296 270 70 177 33

NRF030/050 588 248 167 4 16 38 28 58 60 214 78 41 31 10 8 300 265 230 14 155 120 M12 M8 364 340 95 197 75

Typ
Type
Typ

A B B1 C D D1 E E1 F G H H1 I I1 J J1 K L M N O P Q R S S1 T X X1 Y Kg

NRT003 376 184 140 20 19 11 40 23 45 80 110 36 21.5 12.5 6 4 14 130 105 70 9 97 89 10 M6 M5 167 192 42 122 9

NRT005 412 194 154 6 24 14 50 30 70 110 130 38 27 16 8 5 15 180 150 90 11 97 89 12 M8 M6 192 218 50 137 13

NRT010 456 218 171 7.5 28 19 60 40 70 115 163 44 31 21.5 8 6 14 215 165 100 11 107 89 15 M8 M6 231 239 65 158 21

NRT020 551 281 215 25 38 24 70 50 85 142 195 46 41 27 10 8 23 250 185 130 14 107 120 16 M10 M8 266 270 70 177 33

NRT030/050 686 346 261 19 48 28 100 60 130 178 250 59 51.5 31 14 8 17 310 240 160 17 155 120 18 M10 M8 337 340 95 197 75

8.8 Abmessungen8.8 Dimensions8.8 
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