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Further technical information
In the event that you require further technical information regarding
any of the under mentioned subjects:
— shaft mounting arrangements;
— oversized hollow low speed shaft;
— square flange for servomotors;
— shaft-mounting arrangements;
— fan cooling;
— bearings lubrication pump;
— bi-metal type thermostat;
— hollow low speed shaft washer;
— hollow low speed shaft washer with locking rings or bush;
— hollow low speed shaft protection;
— design for agitators, aerators, fans;
— design for extruders;
please refer to our detailed product catalogues available by con-
tacting ROSSI MOTORIDUTTORI.
1 - Symbols
La [dB(A)] sound power level; Fi [Ib] radial load on high speed shaft end;
ZpA [dB(A)] mean sound pressure level; F. [Ib] radial load on low speed shaft end;
n - efficiency of the gear reducer; F [Ib] axial load on low speed shaft end;
z [start/h]  frequency of starting; n, [rem] input speed;
Z [start/h]  no-load starting frequency; ny [rpm] output speed;
Jo [Ib 7] moment of inertia (of mass) of the motor; Nz [rom] nominal output speed;
J [Ib ft?] external moment of inertia (of mass) P, (hp] rated motor power;
(gear reducers, couplings, trasmission, gear P (hp] OUtp,Ut power of gear reducer;
driven machine) referred to motor shaft; Pee [hp] hominal output pawer of gear reducer;
M, [Ibin] nominal torque of motor; a [he] thermal power,
N . ' ) Pty [hp] nominal thermal power;
M, [Ibin] output torque due to the motor’s i - transmission ratio;
rated power; i - nominal transmission ratio;
M [lbin] nominal output torque of gear reducer at fa [s] starting time;
speed n,; ff [s] braking time;
Mg [Ibin] starting torque of motor, with direct on-line start; da, [rad] revolution of motor shaft;
M [Ibin] braking torque setting of the motor; of, [rad] revolution of motor shaft.



Coaxial gear reducers and gearmotors

21,3132 ... 41*

with 2, 3 cylindrical gear pairs

21,3150 ... 180
with 2, 3 cylindrical gear pairs

Combined gear reducer
and gearmotor units

MR 31+ R 21, 3l MR 31 + MR 21, 3l

* gearmotors only %



2 - Specifications

Universal mounting (patented; lower feet, upper feet, B5 flange
with low speed shaft end shifted forward) see fig. 1

Closer intermediate size steps (for size pairs, standard and
strengthened, only one casing and many components in common,
changing only the ones allowing higher performances of greater
size; improved modular construction) offering sizes closer to
every application need and maintaining nearly the same com-
ponent number for maximum economy of solution; same
mounting dimensions for the size pairs

Rigid and precise cast iron monobloc casing (excluding sizes
32 ...41)

Generously proportioned bearings of low speed shaft (bearings
and shaft) in order to withstand high loads on shaft end

Possibility of mounting large size motors
Possibility of square flanges for servomotors
Manufacturing and product management flexibility

Foot mounting

Sl

«Standard» shaft height (H)

«Low» shaft height (H,), minimum
overall dimensions

a - Gear reducer

Structural features

Main specifications are:

— universal mounting (patented) with lower and upper feet and B5
flange integral with casing (excluding sizes 32 ... 41 whose mount-
ing is either with feet or with flange always integral with casing);

—low speed shaft end shifted forward (excluding size 40) com-
pared to flange plane, for smaller overhang having same posi-
tion of external radial load;

— modern conception according to ROSSI MOTORIDUTTORI new
modular system see fig. 1 (improved modular construction both
for component parts and assembled product);

— maximum compactness and reduced overall dimensions — and
equal for 2| and 3| — especially in longitudinal direction; coaxial
low and high speed shafts excluding sizes 140 ... 180 for which
they are slightly misaligned (see ch. 7 and 10);

— monolithic cast iron casing 200 UNI ISO 185 (excluding sizes
32 ... 41) with stiffening ribs and high lubricant capacity;

— gear reducer overall sized so as to accept particularly powerful
motors, to permit the transmission of high nominal and maximum
torques and to withstand high loads on high and low speed
shaft ends;

— cylindrical roller or ball bearings on intermediate shafts duly sized
for every condition;

— bearings of low speed shaft (see table 1) generously propor-
tioned in order to whitstand high loads on low speed shaft end
(which is also proportioned for the same purpose);

— pinion of final reduction with three bearings (excluding sizes
32 ... 41) in order to ensure best meshing conditions (no overhang
wheel, maximum rigidity and overloading capacity, maximum
reduction of noise level);

— gear reducers: input face having machined flange and holes
(excluding sizes 32 and 40);

— gearmotors: standard motor to IEC with pinion directly mounted
onto shaft end;

— shaft end with parallel key and tapped butt-end hole;

— standard dimensions and compliance with standards;

— grease or oil-bath lubrication; with synthetic grease for sizes 32 ...
41 or synthetic oil sizes 50 ... 81 all supplied filled with lubricant
for lubrication «for life» and with a plug (sizes 32 ... 64) or two
plugs (sizes 80 and 81); with synthetic or mineral oil (ch. 16) with fil-
ler plug with valve, drain and level plug (sizes 100 ... 180); sealed;
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High manufacturing quality standard
Minimum maintenance requirements
Standard motor to IEC

High, reliable and tested performances

Pinion of final reduction with three bearings (excluding sizes
32 ... 41) in order to ensure best meshing conditions (no over-
hang wheel; maximum rigidity and overloading capacity, maximum
reduction of noise level)

This range of gear reducers and gearmotors combines and exalts
the traditional qualities of coaxial gear reducers — compactness,
economy —, with the ones deriving from modern design, manufac-
turing and operating criteria — strength and suitability also for
heaviest applications, universality and ease of application, wide
range of sizes, service — the advantages typically associated with
high quality gear reducers produced in large series.

Flange mounting

Adaptor for interchangeability

Standard flange (through holes)
and low speed shaft end shifted
forward for minimum overhang

Oversized flange (through holes)
and low speed shaft end having
shoulder coinciding with flange
plane

— paint: external coating in epoxy powder paint (sizes 32 ... 41) or
synthetic paint (sizes 50 ... 180) appropriate for resistance to nor-
mal industrial environments and suitable for the application of fur-
ther coats of synthetic paints; colour blue RAL 5010 DIN 1843;
internal protection with epoxy powder paint (sizes 32 ... 41) or
epoxy paint (sizes 50 ... 81) suitable to resist synthetic oils or with
synthetic paint (sizes 100 ... 180) appropriate to resist mineral or
polyalphaolefines synthetic oils;

— possibility of obtaining combined gear reducer and gearmotor
units providing high transmission ratios;

— non-standard designs: see ch. 17.

Train of gears:

— 2, 3 cylindrical gear pairs (5, 6 in combined units);

— 7 sizes with final reduction centre distance to R 10 series (32 ...
125, with 6 size pairs: standard and strengthened); 3 sizes with
final reduction centre distance to R 20 series (140 ... 180) for a
total of 16 sizes;

— nominal transmission ratios to R 10 series (6,3 ... 6 300) for gear
reducers;

— output speeds close to standard number R 20 series (0,45 ... 710
min™) for gearmotors;

— casehardened and hardened gear pairs in 16 CrNi4 or 20 MnCr5
steel depending on size and 18 NiCrMo5 steel, according to UNI
7846-78;

— helical toothed gear pairs with ground profile;

— gears load capacity calculated for tooth breakage and pitting.

Specific standards:

— nominal transmission ratios and main dimensions according to ISO
3-73;

— tooth profiles to ISO 53-74;

— shaft heights to UNI ISO 496-73;

— fixing flanges B14 and B5 taken from |IEC 72.2;

— medium series fixing holes to ISO/R 273);
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— cylindrical shaft ends (long or short) to ISO/R775 with tapped butt-
end hole to DIN 332 BI. 2-70, NF E 22.056 excluding d-D diame-
ter ratio;

— parallel keys to ISO/R/773-69 except for specific cases of motor-to-
gear reducer coupling where key height is reduced;

— mounting positions taken from IEC 34.7);

— load capacity verified according to DIN 3990, AFNOR E 23-015,
ISO 6336 for running time = 12 500 h.

Sound levels Ly, and L, [dB(A)]

Standard production sound power level Ly, [dB(A)]” and mean
sound pressure level L, [dB(A)]? (see table 2) for gearmotors
assuming nominal load, and input speed n, = 1 400% rpm. Toler-
ance +3 dB(A).

If required, gear reducers can be supplied with reduced sound lev-
els (normally 3 dB(A) below tabulated values); consult us.

Values in table are valid also for gear reducers.

In case of gearmotor with 4 poles 60 Hz motor (motor supplied by ROSSI MOTORIDUT-
TORI) add 1 dB(A) to the values in table.

UTC 640B
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32 40 41 50 51 63 64 80 81 100 101 125 126 140 160 80
75 90 90 106 106 132 132 160 160 195 195 236 236 250 295 35 H
- - - 7 71 85 85 106 106 132 132 160 160 160 200 200 H,
16 19 24 24 28 32 38 38 48 48 55 60 70 80 90 100 D
375 75 95 16 224 335 45 67 90 132 180 265 355 500 710 P= 14 1000 My,
125 200 250 355 425 530 670 800 1000 1250 1600 2000 2500 3150 4000 5000 Fo,
1) H, H, shaft height [in] )
D @ low speed shaft end [in]
M, nominal torque [Ib in] Fig.1
F,, radial load [Ib]
Bearing Size
32 40 41 50 51 63 64 80 81 100 101 125 | 126 | 140 | 160 | 180
external side | 6203 | 6204 | 6205 | 6206 |6206 |6207 [6208 | 6308 | NJ210EC | 6310 | NJ212EC | 30214 | 32016 | 32018| 32021 | 32024
internal side | 6201 | 6004 | 6203 | 6204 |6204E |6205E |6206E | 6306 | NJ207EC | 6308 | NJ210EC | 30212|32014 | 32016 | 32018 | 32021
Table 1
Size and Gearmotors with 4 poles motor
train of gears
63 71 80 90 100 132 160 180 L 225 280
_ _ _ _ 112 _ 180 M 200 _ 250 _
Lwa LpA Lwa LpA Lwa LpA Lwa LpA Lwa LpA La LpA Lwa LpA Lwa LpA Lwa LpA Lwa LpA
32, 40, 41 2| 65 56 | 67 58 |70 61 — — — — — — —
3l 65 55 | 66 57 — — — - — — — —
50, 51 2l — 68 59 |71 62 |73 64 — — — — — —
3l 64 55 |67 58 |70 61 — — — — — — —
63, 64 2l — — 71 62 |75 66 |77 68 — — — — —
3l — 68 59 |70 61 |73 64 — — — — — —
80, 81 2l — — — 75 66 |79 70 |80 71 — — — —
3l — — 71 62 |74 65 |77 68 - — — — —
100, 101 2l — — — — 79 70 |82 73 |83 74 — — —
3l — — — 75 66 |78 69 |80 71 — — — —
125, 126, 140 2I — — — — — 83 74 |8 76 |87 78 |89 80 —
3l — — — — 79 70 |82 73 |83 74 — — —
160, 180 2l — — — — — — 85 76 |88 79 |90 81 |92 83
3l — — — — — 83 74 |84 75 |86 77 |88 79 —

1) To ISO/CD 8579.
2) Mean value of measurement at 1 m from external profile of gear reducer standing in free field

3) For n, 710 + 1 800 rpm, modify tabulated values thus: n, = 710 rpm, -5 dB(A); n, = 900 rpm, -

on a reflecting surface.

4 dB(A); n, = 1 120 rpm, -3 dB(A); n, = 1 400 rpm, -2 dB(A).

Table 2
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b - Electric motor
Standard design:

— standard motor to IEC;

— asynchronous three-phase, totally-enclosed, externally ventilated,
with cage rotor;

— single polarity, frequency 50 Hz, voltage A 230 V'Y 400 V + 10%"
up to size 132, A 400 V + 10% from size 160 upwards;

— IP 55 protection, insulation class F, temperature rise class B";

— eff2 efficiency class (except motors with power or power-to-size
correspondence not according to standard);

—rated power delivered on continuous duty (S1) and at standard
voltage and frequency; maximum ambient temperature 104 °F (40 °C),
altitude 3 280 ft: consult us if higher;

— capacity to withstand one or more overloads up to 1,6 times the
nominal load for a maximum total period of 2 min per single hour;

— starting torque with direct on-line start at least 1,6 times the nom-
inal one (usually it is higher);

— mounting position B5 and derivates as shown in the following
table;

— suitable for the running with inverter (generous electromagnetic
sizing, low-loss electrical stamping, phase separators, etc.).

— designs available for every application need: flywheel, independent
cooling fan, independent cooling fan and encoder, etc.

For other specifications and details see specific literature.

1) Max and min limits of motor supply; temperature rise class F for some motors with power
or power-to-size correspondance not according to standard and motors 200LR 6, 200L 6.

Motor size Main coupling dimensions
UNEL 13117-71
(DIN 42677 Bl 1.A-65, IEC 72.2)
Shaft end Flange @ P
IDXE B5
63, 71 B5R? 0,433 x 0,91 551"
71, 80 B5R? 0,551 x 1,18 6,3
80, 90 B5R 0,748 x 1,57 7,877
90, 100L B5R®, 112 B5R?Y 0,945 x 1,97 7,87
100, 112, 132 B5R?Y 1,102 x 2,36 9,84
132 1,496 x 3,15 11,81
160 1,654 x 4,33 13,78
180, 200 B5R 1,89 x 4,33 13,78
200 2,165 x 4,33 15,75
225, 250 B5R 2,362 x 5,51 17,72
250 2,659 x 5,51 21,65
280 2,953 x 5,51 21,65

1) The two top holes of gearmotor MR 3l 50, 51 are slotted outwards as shown in the
drawing alongside.

2) Gearmotors MR 2! 40, 41 have a 6,3 in @ P; mounting position designation B5A.

3) Motor length Y and overall dimension Y, (ch. 9) increase by 0,55 in for size 71, 0,71 in
for size 80, 0,87 in for sizes 100 and 112, 1,14 in for size 132.

uT ¢ 207

Brake motor (prefix to designation: FO0):

— standard motor to IEC having the same specifications as normal
motor;

— particularly strong construction to withstand braking stresses;
maximum reduction of noise level;

— spring-loaded d.c. electromagnetic brake; feeding from the termi-
nal box; brake can also be independently fed directly from the line;

— braking torque proportioned to motor torque (normally Mf =2 M)
and adjustable by adding or removing pairs of springs;

— high frequency of starting enabled;

— rapid, precise stopping;

— hand lever for manual release with automatic return; removable
lever rod.

For other specifications and details see specific literature.

Important: Two-speed motors in the following paragraph are also
available in «standard brake motor» design FO (see relevant table);
combinations and gearmotor performance data therefore are the
same of ch. 8.

Short time duty (S2) and intermittent periodic duty
(S3); duty cycles S4 ... S10

In case of a duty-requirement type S2 ... S10 the motor power can
be increased as per the following table; starting torque keeps
unchanged.

Short time duty (S2). — Running at constant load for a given period of time less than that

necessary to reach normal running temperature, followed by a rest period long enough for
motor’s return to ambient temperature.

Intermittent periodic duty (S3). — Succession of identical work cycles consisting of a
period of running at constant load and a rest period. Current peaks on starting are not to
be of an order that will influence motor heat to any significant extent.

- 100%

N
Cyclic duration factor =
N+R

where: N being running time at constant load,
R the rest period and N + R = 10 min (if longer consult us).

Duty Motor size"
63 ...90| 100 ... 132|160 ... 280
90 min| 1 1 1,06
S2 duration of running 28 m:ﬂ 1’12 1?2 1;2
10 min| 1,25 1,25 1,32
60% 1,06*
S3 cyclic duration factor gggjg 1;?
15% 1,32
S4 ... S10 consult us

1) For motor sizes 90LC 4, 112MC 4, 132MC 4, consult us.
* These values become 1,12, 1,18 for brake motors (both FO and FVO)
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Main specifications of normal (VO excluded) and brake motors (FVO excluded) (50 Hz)

Motor 2 poles - 3 400 rpm" 4 poles - 1 700 rpm" 6 poles - 1 100 rpm"
1Z4
o Mfmax P‘ JU ZU MS\?A’[ P‘ JU ZU MS‘GY\ P‘ JU ZD MS[SH
\b:\n |b:f12 |b=;12 B |b=;'[2 B
2) 4) hp 2) 3) 3) hp 2) 3) 3) hp 2) 3) 3)
63 A 30 0,25 0,00470 4750 2,5 0,16 0,0047 12 500 29 0,12 0,0094 12 500 2,7
63 B 30 0,33 0,00705 4750 2,7 0,25 0,0071 12 500 2,8 0,16 0,0094 12 500 2,7
63 C 30 0,50 0,00705 4 000 3 0,33 0,0071 10 000 2,6 - - - -
71 A 65 0,5 0,00940 4 000 3 0,33 0,0118 10 000 2,6 0,25 0,0282 11 200 2,4
71B 65 0,75 0,01175 4 000 3 0,5 0,0165 10 000 2,5 0,33 0,0282 11 200 2.1
71C 65 1 0,01410 3000 2,8 0,75 0,0188 8 000 2,4 0,5 0,0306 10 000 2.1
80 A 140 1 0,01880 3 000 2,5 0,75 0,0353 8 000 2,6 0,5 0,0447 9 500 2.1
80 B 140 1,5 0,02585 3000 2,2 0,75 0,0447 7 100 2,9 0,75 0,0564 9 000 2.1
80 C 140 2 0,03055 2 500 2,9 1,6 0,0588 5000 3 1 0,0776 7 100 2.1
80D - - - - - 2 0,0664 5000 2,7 - - - -
90 S 140 2 0,03055 2 500 2,9 1,5 0,0588 5000 3 1 0,0776 7 100 2.1
90 SB 140 2,5 0,03290 2 500 2,8 - - - - - - - -
90 L 140 - - - - 2 0,0964 4 000 2,7 1,5 0,1175 5300 2,3
90 LA 355 3 0,03995 2 500 2,9 - - - - - - - -
90 LB 355 4 0,00447 1800 2,8 2,5 0,1034 4 000 2,7 - - - -
90 LC 355 - - - - 3 0,1128 3150 2,8 2 0,1293 5000 2,5
100 LA 355 4 0,08226 1800 2,7 3 0,1199 3150 2,6 2 0,2444 3550 2,6
100 LB 355 54 0,10811 1500 3,9 4 0,1622 3150 2,9 2,5 0,2773 3150 2,5
112 M 6709 5,4 0,10811 1500 3,9 54 0,2280 2 500 3,1 3 0,3337 2 800 2,9
112 MB 355 7,5 0,12691 1400 3,9 - - - - - - - -
112 MC 670 10 0,17861 1060 3,9 7,5 0,2703 1800 3,1 4 0,3972 2 500 2,9
132’ S 670 - - - - 7,5 0,5076 1800 3 4 0,5076 2 360 2,3
132 SA 670 7,5 0,23267 1250 2,4 - - - - - - - -
132 SB 670 10 0,27732 1120 3 - - - - - - - -
132SC 670 12,5 0,32197 1060 3,7 - - - - - - - -
132 M 1320 15 0,41833 850 3,7 10 0,7591 1180 3,2 54 0,7591 1420 2,9
132 MB | 1320 20 0,53114 710 3,8 12,5 0,9189 1070 3 7.5 0,9189 1260 2,6
132 MC | 1320 - - - - 15 0,9965 900 34 (10 1,2503 1000 2,4
160 MR | 2 240 15 0,91657 450 2.1 - - - - - - - -
160 M 2 240 20 1,03408 425 2,4 15 1,6921 900 2 10 2,2562 1120 2
160 L 2 240 25 1,15159 400 2,6 20 1,9741 800 23 [ 15 2,7967 950 2,3
180 M 2 240 30 1,33960 355 2,5 25 2,3267 630 2,3 - - - -
180 L 3550 - - - - 30 3,0552 500 24 |20 3,5253 630 2,3
200 LR | 3550 40 0,43478 160 2,4 - - - - 25 4,4653 500 2.1
200 L 3550 50 4,70035 160 2,5 40 4,7004 400 2,4 |30 5,6404 400 2,4
200 LG - - - - - 50 7,9906 - 2,3 - - - -
225 S - - - - - 50 7,5206 - 2,3 - - - -
225 M - - - - - 60 9,6357 - 2,4 |40 11,0458 - 2,4
250 M - - - - - 75 12,2209 - 2,3 |50 13,3960 - 2,6
280 S - - - - - 100 21 - 25 |60 20 - 2,4

Motor speed on the basis of which the gearmotor speeds n, have been calculated.

1)
2) Moment of inertia values J,, braking torque values Mf are valid for brake motor (size < 200L), only.

3) For size < 132, M, / My, values and no load starting frequency z, [start/h] values are valid for brake motor, only.
4)

5)

Motor is usually supplied with lower braking torque setting (see specific literature).
For 2 poles 4 daN m.

Frequency of starting z

As a general rule, the maximum permissible frequency of starting z
for direct on-line start (maximum starting time 0,5 + 1 s) is 63 starts/h
up to size 90 (valid also for V0), 32 starts/h for sizes 100 ... 132 and
16 starts/h for sizes 160 ... 280 (star-delta starting is advisable for
sizes 160 .. 280).

Brake motors can withstand a starting frequency double that of normal
motors as described above FVO0 included).

A greater frequency of starting z is often required for brake motors (FVO excluded). In this
case it is necessary to verify that:

b Py
ZSZ°4J0+J [17(3) 0,6]

where:
2y, Jo, Py are shown in the tables at pages 10 and 11;

J is the external moment of inertia (of mass) in kg m?, (gear reducers, couplings, driven
machine) referred to the motor shaft;

Pis the power in kW absorbed by the machine referred to the motor shaft (therefore tak-
ing into account efficiency).

If during starting the motor has to overcome a resisting torque, verify the frequency of start-
ing by means of the following formula:

b (P
7<063 2 305 [17(P‘> 0,6}

Specific standards:

— nominal powers and dimensions to IEC 72-1, for mounting posi-
tions IM B5, IM B14 and derivates;

— nominal performances and running specifications to IEC 34-1;

— protection to IEC 34-5;

— mounting positions to IEC 34-7;

— sound levels to CENELEC 60034-9 (IEC 34.9, DIN 57530 pt. 9);

— balancing and vibration velocity (vibration under standard rating
N) to IEC 34-14; motors are balanced with half key inserted into
shaft extension;

— cooling to IEC 34-6: standard type IC 411; type IC 416 for non-
standard design with axial independent cooling fan.
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3 - Designation

MACHINE

TRAIN OF GEARS

SIZE

MOUNTING

SHAFT POSITION

MODEL

DESIGN

TRANSMISSION RATIO

TRANSMISSION RATIO

NUMBER OF POLES

VOLTAGE [V]

—— MOUNTING POSITION

OUTPUT SPEED [min"]

R250UC2A293 | | | |
MR 3150 UC 2 A — 80A 4 230400 B5 / 616

The designation is to be completed by stating mounting position, only
when differing from B3" or B5 (for sizes 32 ... 41, only).

E.g.:R 21 50 UC2A/24,1 mounting position B8;

MR 31 140 UC2A - 160M 4 380 B5/68,6 mounting position V5.
Where brake motor is required, insert the letters FO.
E.g.: MR 31 51 UC2A - FO 80B 4 230.400 B5/61,6
Where progressive start motor is required, insert the letters VO
before motor size.
E.g.: MR 31 50 UC2A - V0 80A 2 230.400 B5/135
Where progressive start brake motor is required, insert the letters FVO
before motor size.
E.g.: MR 31 50 UC2A - FV0 80A 2.4 400 B5/135-67,4

R gear reducer

MR gearmotor

2l 2 cylindrical gear pairs

3l 3 cylindrical gear pairs

32..180 final reduction centre distance [mm]
U universal (sizes 50 ... 180)

P foot (sizes 32 ... 41%)

F flange (sizes 32 ... 41%)

C coaxial

1,2 (seech.7,9)

A standard

63A ... 280S

2..6,24..212

230.400 size < 132

400 size = 160 or two speed motors
B5

B5A for size 80 coupled with MR 21 40, 41
B5R for some combinations (see ch. 9)

Where the motor is supplied by the Buyer, omit voltage, and add:
motor supplied by us.

E.g.: MR 31 51 UC2A - 80B 4 ... B5/61,6 motor supplied by us.

In the event of a gear reducer or gearmotor being required in a
design differing from those stated above, specify it in detail (ch. 15).

1) To make things easier, the designation of mounting position (see ch. 7, 9) is referred to
foot mounting only, even if gear reducers are in universal mounting (excluding sizes 32
1

.41).
2) Size 41 available as gearmotor only.



4 - Service factor fs

Service factor fs takes into account the different running conditions
(nature of load, running time, frequency of starting, other considera-
tions) which must be referred to when performing calculations of
gear reducer selection and verification.

The powers and torques shown in the catalogue are nominal (i.e.
valid for fs = 1) for gear reducers, corresponding to the fs indicated
for gearmotors.

Details of service factor, and considerations.

Given fs values are valid for:

— electric motor with cage rotor, direct on-line starting up to 12,5 hp,
star-delta starting for higher power ratings; for direct on-line start-
ing above 12,5 hp or for brake motors, select fs according to a fre-
quency of starting double the actual frequency; for internal com-
bustion engines multiply fs by 1,25 (multicylinder) or 1,5 (single-
cylinder);

Service factor based: on the nature of load and running time (this value is to be multi-

— maximum time on overload 15 s; on starting 3 s; if over and/or sub-
ject to heavy shock effect, consult us;

—a whole number of overload cycles (or start) imprecisely com-
pleted in 1, 2, 3 or 4 revolutions of low speed shaft; if precisely a
continous overloads should be assumed,;

— standard level of reliability; if a higher degree of reliability is re-
quired (particularly difficult maintenance conditions, key import-
ance of gear reducer to production, personnel safety, etc.) multiply
fs by 1,25 =+ 1,4.

Motors having a starting torque not exceeding nominal values (star-
delta starting, particular types of motor operating on direct current,
and single-phase motors), and particular types of coupling between
gear reducer and motor, and gear reducer and driven machine (flex-
ible, centrifugal, fluid and safety couplings, clutches and belt drives)
affect service factor favourably, allowing its reduction in certain
heavy-duty applications; consult us if need be.

... on frequency of starting referred to the natu-

plied by the values shown in the tables alongside). re of load.
Nature of load of the driven machine Running time [h] Load Frequency of starting z [starts/h]
ref.
3150 | 6300 | 12500 | 25000 | 50 000
Ref. Description =2h/d | 2:4h/d | 4:8h/d |816h/d |16-24 h/d 2| 4 | 8 |16 | 32 | 63 |125(250
a |Uniform 08 09 1 1,18 | 1,32 a |1[1,06[1,12/1,181,25[1,32|1,4 |15
b |Moderate overloads 1 112 | 125 | 15 1,7 b |11 [1,08[1,12|1,18[1,25(1,32|1,4
(1,6 x normal)
¢ |Heavy overloads 132 |15 [ 17 | 2 2,24 c |11 |1 [108]1,12[1,18]/1,25]1,32
(2,5 x normal)

a - Gear reducer

Determining the gear reducer size

— Make available all necessary data: required output power P, of
gear reducer, speeds n, and ny, running conditions (nature of
load, running time, frequency of starting z, other considerations)
with reference to ch. 4.

— (Deterr)nine service factor fs on the basis of running conditions
ch. 4).

— Select the gear reducer size (also, the train of gears and trans-
mission ratio i/ at the same time) on the basis of n,, n, and of a
power P, greater than or equal to P, - fs (ch. 6).

— Calculate power P, required at input side of gear reducer using

P
the formula ﬁ where 1 = 0,96 + 0,94 is the efficiency of the gear

reducer (ch. 13).

When for reasons of motor standardization, power P, applied at
input side of gear reducer turns out to be higher than the power
required (considering motor/gear reducer efficiency), it must be cer-
tain that this excess power applied will never be required, and fre-

quency of starting z is so low as not to affect service factor (ch. 4).
. ) S P, applied
Otherwise, make the selection by multiplying Py, by P, required”

Calculations can also be made on the basis of torque instead of
power; this method is even preferable for low n, values.

GR
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Verifications

— Verify possible radial loads F,,, F,, by referring to instructions and
values given in ch. 11 and 12.

— When the load chart is available, and/or there are overloads — due
to starting on full load (mainly for high inertias and low transmis-
sion ratios), braking, shocks, gear reducers in which the low
speed shaft becomes driving member due to driven machine iner-
tia, or other static or dynamic causes — verify that the maximum
torque peak (ch. 13) is always less than 2 - M,,; if it is higher or
cannot be evaluated in the above cases, install a safety device so
that 2 - My, will never be exceeded.

— Verify, when fs < 1, that torque M, is less or equal to M,, value
valid for n; < 90 rpm (see page 16).

Designation for ordering

When ordering give the complete designation of the gear reducer as
shown in ch. 3. The following information is to be given: design and
mounting position (only when different from B3 or B5) (ch. 7); input
speed n, if greater than 1 400 rpm or less than 355 rpm; possible
non-standard designs (ch. 15).

E.g.:R 2l 50 UC2A/24,1 mounting position B8

R 21 100 UC2A/8,11 design for agitators
n; = 1800 rpm.



5 - Selection

b - Gearmotor

Determining the gearmotor size

— Make available all necessary data: required output power P, of

gearmotor, speed n,, running conditions (nature of load, running
time, frequency of starting z, other considerations) with reference
to ch. 4.
In the case of gearmotors for traverse movements it is impor-
tant when determining required power P, not to overstimate, and
to take into account starting torque (see «Considerations on
selection»): normally consider motor power for duty S3.

— Determine service factor fs on the basis of running conditions
(ch. 4).

— Select the gearmotor size on the basis of n,, fs and of a power P,
greater than or equal to P, (ch. 8).

If power P, required is the result of a precise calculation, the gearmotor
should be selected on the basis of a power P, equal to or greater than

%, where M = 0,96 + 0,94 is gear reducer efficiency (ch. 13). The

torque value M, has been calculated taking into account efficiency.
When for reasons of motor standardization, power P, available in ca-
talogue is much greater than the power P, required, the gearmotor can
P, required
P, available)
provided it is certain that this excess power available will never be
required and frequency of starting zis low enough not to affect serv-
ice factor (ch. 4).
Calculations can also be made on the basis of torque instead of
power; this method is even preferable for low n, values.

be selected on the basis of a lower service factor (fs -

Verifications

— Verify possible radial load F, referring to directions and values
given in ch. 12.

— For the motor, verify frequency of starting z when higher than that
normally permissible, referring to directions and values given in ch.
2b; this will normally be required for brake motors only.

— When a load chart is available, and/or there are overloads — due to
starting on full load (especially with high inertias and low transmis-
sion ratios), braking, shocks, gear reducers in which the low speed
shaft becomes driving member due to driven machine inertia, or
other static or dynamic causes — verify that the maximum torque
peak (ch. 13) is always less than 2 - M, (M, = M, - fs, see ch. 8);
if it is higher or cannot be evaluated in the above instances, install
suitable safety devices so that 2 - M, will never be exceeded.

Designation for ordering

When ordering give the complete designation of the gearmotor as
shown in ch. 3. The following information is to be given: design and
mounting position of gearmotor (only if different from B3 or B5)
(ch. 9), voltage and mounting position of motor (B5 or B5A or B5R),
and non-standard designs, if any (ch. 15).

E.g.: MR 3l 50 UC2A - 80A 4 230.400 B5/67,4 mounting posi-
tion B8
MR 31 50 UC2A - FO 80A 4 230.400 B5/67,4
MR 31 140 UC2A - 160L 4 400 B5/68,6 2" motor shaft end

Where motor is supplied by the Buyer, do not specify voltage, and
complete the designation with the words: motor supplied by us.

E.g.: MR 3l 140 UC2A - 160L 4 ... B5/68,6 motor supplied by us.

The motor supplied by the Buyer must be to UNEL standards with
mating surfaces machined under accuracy rating (UNEL 13501-69)
and is to be sent carriage and expenses paid to our factory for fit-
ting to the gear reducer.

c - Combined gear reducer and gearmotor
units

Combined units are obtained by coupling together normal single
gear reducers and/or gearmotors so as to produce low output speeds.

Determining the final gear reducer size and the
combined unit

— Make available all necessary data relating to the output of the final
gear reducer: required torque M,, speed n,, running conditions
(nature of load, running time, frequency of starting z, other con-
siderations) with reference to ch. 4.

— Determine service factor fs on the basis of running conditions
(ch. 4).

— Select the final gear reducer size and basic reference, and the ini-
tial gear reducer or gearmotor size (ch. 11) on the basis of a
torque value M, greater than or equal to M, - fs.

Selection of initial gear reducer or gearmotor

— Calculate the speed n, and the required power P, at the initial
gearmotor output using the following formulae:

n, initial = n, final - / final

M, final - n, final

P initial = 63025 - final

thp]

— In the case of gear reducer, make available input speed n, at the
input of the initial gear reducer.

— Make the selection of initial gear reducer or gearmotor as shown in
ch. 5 paragraph a) or b) bearing in mind that sizes are pre-estab-
lished (and cannot be changed on account of couplings being
standard) and that it is not necessary to verify service factor.

Designation for ordering

When ordering combined units, the single gear reducers or gear-
motors must be designated separately, as indicated in ch. 5 para-
graph a) or b) bearing in mind the following:

—insert the words coupled with between the final gear reducer
designation and that of the initial gear reducer or gearmotor;

— always add the words without motor to the final gear reducer des-
ignation; select the design oversized B5 flange for the initial gear
reducer or gearmotor (for size 63 also add -@ 28); in case of initial
gear reducer or gearmotor size 40 select with flange FC1A design.

E.g.:MR 31 160 UC2A - 132MB 4 ... B5/28,2
without motor coupled with
R 21 80 UC2A/15,7 oversized B5
flange
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MR 3l 125 UC2A - 112M 4 ... B5/41,1
without motor mounting position V6
coupled with

MR 21 63 UC2A - 80B 4 230.400
B5/57,7 oversized B5 flange - @ 28,
mounting position V6

Considerations on selection

Motor power

Taking into account the efficiency of the gear reducer, and other
drives — if any — motor power is to be as near as possible to the
power rating required by the driven machine: accurate calculation is
therefore recommended.

The power required by the machine can be calculated, seeing that
it is related directly to the power-requirement of the work to be car-
ried out, to friction (starting, sliding of rolling friction) and inertia (par-
ticularly when mass and/or acceleration or deceleration are consid-
erable). It can also be determined experimentally on the basis of
tests, comparisons with existing applications, or readings taken with
amperometers or wattmeters.

An oversized motor would involve: a greater starting current and conse-
quently larger fuses and heavier cable; a higher running cost as power
factor (cos ¢) and efficiency would suffer; greater stress on the drive,
causing danger of mechanical failure, drive being normally proportion-
ate to the power rating required by the machine, not to motor power.

Only high values of ambient temperature, altitude, frequency of start-
ing or other particular conditions require an increase in motor power.
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