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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

 

-

-



7

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.



10

-

-

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 

-

-

-




