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TECHNICAL CHARACTERISTICS

The housing shape has been studied 
to optimize the water draining during 

washing.

From type 75 and up, 2 taper rol-
ler bearings are mounted on the 

wormshaft, improving the mechanical 
resistance to the axial loads given by 

the wormwheel.

Moreover, the combination of this 
characteristic and 2 nilos (mounted 

on size 75 and up to keep lubrication 
grease inside the bearings even when 
they are not touched by the oil bath), 

or, in alternative, special RS shields 
on such taper bearings, permits the 

mounting of the whole BOX range, 
from the size 25 to the size 150, in 
the positions V5 and V6 without any 

need of additional interventions.

The new patented 
“BOX” series of 

worm gear units 
is made with die-

casting aluminium 
housing from size 

25 up to 90, and in 
cast iron from size 

110. 

The housing has been designed with para-
metric three-dimensional CAD SW suppor-
ted by programs of analysis of the thermal 

dissipation capacity and the structural 
resistance/deformation under the effect of 

working loads.  

Mounting positions B6 or B7 are 
also permitted on all the BOX series, 
thanks to the adoption of 2RS auto-
lubricated bearings on the output 
gear.
In conclusion, the whole BOX series 
can be mounted in any position with no 
need of specifications in the order.
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ηs < 50% static irreversibility 

50%<ηs<55% low static reversibility

ηs ≥ 55% good static reversibility 

ηd < 40% total dynamic irreversibility
 
40%<ηd<50% good dynamic irreversibility
 
50%<ηd<60% low dynamic reversibility 

ηd  ≥ 60% good dynamic reversibility 

An inherent factor in the selection 
wormgear boxes is the efficiency η, 
defined as the ratio between the me-
chanical power coming out from the 
output shaft, and the power in the 
input shaft:

η = 
Pn2  

 Pn1 

Some reasons concurring to a reduc-
tion of the efficiency can be identified in 
the several forms of sliding and rolling 
friction. 

In practice, efficiency depends essen-
tially by: 

· helix angle
· material of matching parts 
· tooth form accuracy
· gear finishing
· lubrication
· gear sliding speed
· load vibrations
· temperature 

In the combined BOX units (BOX+BOX), 
the total efficiency value is the result 
of the product of the efficiency of the 
two single boxes composing the com-
bined unit.
 

Dynamic efficiency ηd 
It is the efficiency value that comes 
out after completion of the running 
in time of a few hours and that keeps 
almost constant in the subsequent 
time of work. 
The graph 1 shows indicatively the time 
required to reach the maximum value 
of dynamic efficiency

Static efficiency ηs
It is the efficiency obtained at start-up, 
particularly important in the choice of 
a BOX unit on those applications (like 
liftings) where due the very restricted 
time of work for each operation, the 
standard operating conditions are re-
ached seldom. In these applications it 
is necessary to increase properly the 
motor power, in order to compensate 
the poor efficiency of the BOX unit while 
starting up (ηs< ηd). 

IRREVERSIBILITY

The table 1 proposes an indicative 
analysis of the different degrees of 
irreversibility based on the helix 
angle. 

Static irreversibility 
A BOX unit has a low static reversibi-
lity whenever it is possible to put it in 
rotation only through driving the output 
shaft with a very high torque and/or 
vibration or twisting of the output load.
The static irreversibility is inversely 
proportional to the static efficiency. 
Theoretically:

Dynamic irreversibility 
This is the most difficult condition to 
get. It occurs whenever, at the stop 
of the conditions keeping the worm 
shaft in rotation, even the motion of 
the output shaft stops immediately. 
The dynamic irreversibility is inversely 
proportional to the dynamic efficiency.
Theoretically:

Some BOX units permit to lock and 
hold in place a load when electric power 
switches off.

This characteristic, called irreversi-
bility, is inversely proportional to the 
efficiency and the helix inclination, and 
directly proportional to the reduction 
ratio. 

The efficiency of the toothing profiles is 
the main factor in effecting successfully 
the whole efficiency of the wormgear 
units, and it is on a large extent tied 
to the helix angle of profiles.

In order to get the fittest solution for  
a certain application, it is necessary to 
analyse the difference between static 
and dynamic irreversibility.

Note: Whenever a total irreversibility of a BOX 
unit is important for safety reasons, we strongly 
recommend the use of brake motors of the AT 
Delphi series.

EFFICIENCY
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 B3 B8 

 B6 B7 

 V5 V6

Like all connectable motive motors and gearboxes, 
STADIO is supplied by Motive with synthetic oil 
suitable for the whole lifetime. No maintenance 
requested.

MOUNTING POSITIONS

 B3 B8 B6

 V5 V6 B7

 Breather plug   Level plug  Filler plug
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c 

b 

a 

load classification

uneven operation, heavy loads, 
larger masses to be accele-
rated

starting with moderate loads, 
uneven operating conditions, 
medium size masses to be 
accelerated

easy starting, smooth 
operation, small masses be 
accelerated

application

conveyors with violent jerks; compressors ad alternate pumps with 1 or more cylinders; 
machinery for bricks, tiles and clay; kneaders; milling machines; lifting winches with buckets; 
rotting furnaces; heavy fans or mining purposes; mixers for heavy materials; machine-tools; 
planing kinds; alternating saws; shears; tumbling barrels; vibrators; shredders; turntables

belt conveyors with varied load with transfer of bridge trucks for light duty; levelling 
machines; shakers and mixed for liquid with variable density and viscosity; machines for 
the food industry (kneading troughs, mincing machines, slicing machines, etc); sifting 
machines for sand gravel; textile industry machines; cranes, hoists, goodstifts; fertilizer 
scrapers; concrete mixers; folding machines; winches; crane mechanisms

belt conveyors for light material; centrifugal pumps; rotary gear pumps; screw fee-
ders for light materials; lifts; bottling machines; auxiliary controls of tool machines; 
fans; power generators; fillers; small mixers

   

c 

b 

a 

is given by the PC pre-stage reduction 
ratio multiplied by the BOX unit ratio. 
In the combined BOX units (BOX+BOX), 
the total ratio is the result of the pro-
duct of the ratio of the two single boxes 
composing the combined unit.

Input speed n1 [rpm]
It is the speed the BOX unit is driven 
at. 

Output speed n2 [rpm]
It is the rotation speed of the output 
shaft. 

Service factor fs
It is a numeric value describing the 
BOX unit service duty. With unavoidable 
approximation, it takes into conside-
ration: 

 the daily working hours h/d 
 the load classification (see table 2), 
and then the moment of inertia of the 
driven masses. 

 The number of starts per hour s/h
 The presence of brake motors, for 
which it is necessary to multiply for 
1.12 the service factor value de-
ducted by the graph 2.

 The significance of the application in 
terms of safety, for example lifting of 
parts

In the graph 2, the service factor fsr 
required by a certain application can be 
attained, after having selected the pro-
per “daily working hours” (h/d) column, 
by intersecting the number of starts 
per hour (s/h) and one of the a, b or c 
curves. The curves a, b and c are linked 
with the load classification described in 
the table 2.  

Rated output torque Mn2 [Nm]
Torque output transmissible under uni-
form loading and referred to the input 
speed n1 and the corresponding output 
speed n2.
The output torque can be calculated 
with the following formula: 

Mn2 =  
Pn1 [kW] · 9550  · ηd

 
  n2   

Torque demand Mr2 [Nm]
Torque calculated based on application 
requirements. It must be ≤ Mn2 of the 
chosen BOX unit.

Input power Pn1 [kW]
This is the power value of the motor 
applied to the input shaft and corre-
sponding to a certain input speed n1, a 
service factor fs=1 and a duty service 
S1.
It is even possibile to calculate the 
motorsize necessary by using the 
formula: 

Pn1 [kW] =     
Mr2 · n2 

      9550  · ηd 

Since the value calculated in this way 
could not really correspond to an input 
power actually available in the IEC stan-
dardised motors, it will be necessari to 
choose, among the input powers availa-
ble, the one which is immediately higher, 
checking this in the Motive catalogue 
of the motors. 

Gear ratio i
It is the relationship of the input speed 
n1and the output speed n2

i =  
n1 

 n2 

In the BOX  units with pre-stage re-
duction (BOX+STADIO), the total ratio 

If, after the selection of the right Mr2 
and n2 in the following performance 
tables, you don’t find a BOX unit whose 
service factor fs is ≥ of the requested 
one fsr, you can choose a BOX unit in 
which Mn2 > Mr2.
In fact, in order to satisfy fsr, you can 
choose another BOX unit whose output 
torque is ≥ Mc2 output torque, where:
Mc2 = Mr2 ·  fsr
Note: This rule is valid only if the new 
BOX unit that has been selected in this 
way has a service factor fs ≥ 1 in the 
performance tables. 
From another point of view, the value of fs 

TECHNICAL DATA

in the performance tables refers to a case 
in which the effective torque requested by 
the application Mr2 matches perfectly with 
the one appearing on the catalogue Mn2.
Whenever the torque indicated in the 
performance table is higher than the 
requested one, the offered service 
factor of the performance table can be 
increased according to the formula: 

fs real = 
fs on the table · Mn2 on the table 

   Mr2 
The value of fs calculated in this way 
must be ≥ fsr.

tab. 2

graph 2
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STADIO

Design features

STADIO construction is modular and 
therefore it can be supplied as a 
separate unit to be mounted on any 
type of fitted geared motor (PAM).
It is not requested any part pre-
mounting on the motor shaft. 
Like all connectable motive motors 
and gearboxes, STADIO is supplied by 
Motive with synthetic oil suitable for 
the whole lifetime. No maintenance 
requested.
Like all connectable gearboxes and 
motors manufactured by Motive, 
the whole STADIO range can be 
mounted in any position with no need 
of specifications in the order

The efficiency at rated speed is 98%. 
The starting efficiency is always less 
than the efficiency at rated speed.
The pre-stage unit cannot be used by 
itself, but only coupled with another 
reduction unit.
A powder paint coat cancels the 
negative effects of the aluminium 
porosity and protects the housing from 
oxidation.
In order to increase silence, efficiency 
and duration, gears are made in case 
hardened (HRC59-63) tempered steel 
20CrMnTi (UNI7846) accurately ground 
on the involute.

BOX+STADIO   FORMULA 

final ratio i: =  BOX i: x STADIO i:  

final service factor sf =  BOX sf / 2   

final output speed n2 [rpm] =  BOX n2 / STADIO i:  

final output torque  M2 [Nm] =  BOX M2 x STADIO i: x 98% 

final efficiency hd [%] =  BOX ηd x 98%   

Performance
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DIMENSIONAL TABLES
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  KA KB KC KM KN (h8) KO KP KQ KW KA KB KC KM KN KO KP KQ KW 

 BOX025 45 5 2,5 55 40 6,5 (n°4) 75 70 45° - - - - - - - - -

 BOX030 54,5 6 4 68 50 6,5 (n°4) 80 70 45° - - - - - - - - -

 BOX040 67 7 4 75 60 9 (n°4) 110 95 45° 97 7 4 75 60 9 (n° 4) 110 95 45°

 BOX050 90 9 5 85 70 11 125 110 45° 120 9 5 85 70 11 (n°4) 125 110 45°

 BOX063 82 10 6 150 115 11 180 142 45° 112 10 6 150 115 11 (n°4) 180 142 45°

 BOX075 111 13 6 165 130 14 200 170 45° - - - - - - - - -

 BOX090 111 13 6 175 152 14 210 200 45° - - - - - - - - -

 BOX110 131 15 6 230 170 14 280 260 22,5° - - - - - - - - -

 BOX130 140 15 6 255 180 16 320 290 22,5° - - - - - - - - -

 BOX150 155 15 6 255 180 16 320 290 22,5° - - - - - - - - -

BOX + F/FLBOX + F/FL

DIMENSIONAL TABLES

   output flange F output flange FL   
     
 type 



21

            

   
 BOX + BOX K I1 I2 G4 

 BOX030+BOX040 120 30 10 198
 BOX030+BOX050 130 30 20 218
 BOX030+BOX063 145 30 63 245
 BOX040+BOX075 164,5 40 35 286
 BOX040+BOX090 182,5 40 50 321
 BOX050+BOX110 227,5 50 60 397,5
 BOX063+BOX130 245 63 67 444

      
  K1 G KG Kh R 
 BOX025 70 14 17,5 8 15
 BOX030 85 14 24 8 15
 BOX040 100 14 31,5 10 18
 BOX050 100 14 38,5 10 18
 BOX063 150 14 49 10 18
 BOX075 200 25 47,5 20 30
 BOX090 200 25 57,5 20 30
 BOX110 250 30 62 25 35
 BOX130 250 30 69 25 35
 BOX150 250 30 84 25 35

   d (h6) B B1 G1 h L1 f b1 t1 
 BOX025 11 23 25,5 50   8   101 - 4 12,5
 BOX030 14 30 32,5 63 8 128 M6 5 16
 BOX040 18 40 43 78 9 164 M6 6 20,5
 BOX050 25 50 53,5 92 13  199 M10 8 28
 BOX063 25 50 53,5 112 13  219 M10 8 28
 BOX075 28 60 63,5 120 15  247 M10 8 31
 BOX090 35 80 84 140 15  308 M12 10 38
 BOX110 42 80 84,5 155 15  324 M16 12 45
 BOX130 45 80 85 170 15  340 M16 14 48,5
 BOX150 50 82 87 200 15  374 M16 14 53,5

Combined

DIMENSIONAL TABLES

Accessories

BOX + BOX

BOX + TA

BOX + SOS/DOS

Torque arm Single and double output shaft      
 Type   Type   
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2

1

4
3 6

5

9

8

7

10

11

12

13

14

15

16

17

18

19

20

 N°   
 1 BOXHOU 
 2 BOXGEA 
 3 BOXSHA 
 4 BOXFLA 
 5 BOXCAP 
 6 BOXB06 
 7 BOXB07 
 8 BOXB08 
 9 BOXB09 
 10 BOXS10
 11 BOXS11
 12 BOXS12
 13 BOXS13
 14 BOXS14
 15 BOXSEE
 16 BOXCOV
 17 BOXBPL
 18 BOXLPL
 19 BOXFPL
 20 BOXN20
 21 BOXN21 

   CODE 

COMPONENTS LIST







final test report gearboxclockwise rotation Watt
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Watt 1 Watt 2 Watt 3 Watt 4 Watt 5 Watt 6 Watt 7 Watt 8 Watt 9 Watt 10

            found 850 936 939 939 946 955 955 952 949 938

            limite max 847 935 949 949 945 945 945 956 963 957
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Watt 1 Watt 2 Watt 3 Watt 4 Watt 5 Watt 6 Watt 7 Watt 8 Watt 9 Watt 10

           found 855 935 927 927 927 927 927 934 949 932

            limite max 857 936 942 948 944 945 941 957 966 966
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oil leakage test by air pressure
test pressure, millibar 1000

test duration, seconds 16
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serial nr: 1212R01412
code: RB252010FSW905description: Robus25-2 i:10 baseSW PAM90B5Final assembly by: OttavianoFinal test by: Ottaviano

You can download each motor or 
gearbox final test report from 
www.motive.it, starting from its 
serial number




