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About us

The technical group of
TOOKATARH began activates in 1374
in the factory an area of 1500 m?
located at AMIRKABIR Esfahan
industrial area. TOOKATARH groups
caps that arouse interest of customers
effectively with technical knowledge
experience use of specialists and
brilliant empires, progressive machines
and convenient technology and
product are market for customers, the
group has production of planetary
gearbox. the company's commitment
to global standard in 1384 has been
awarded the certificate ISO 9001:2000.
consumption products company in iron
and steel industry, copper, cement,
power plant production factors (brick,
lime, rock), and paper industry, carton
factory and etc.
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Planetary gearboxes

The gears in these gearboxes
consists of at least one sun gear, several
planetary gears, a ring gear and a
retaining case. Solar gearboxes are
used for power transmission and usually
reduce the output speed. These
gearboxes can be directly or indirectly
connected to a variety of motors (electric
and hydraulic).

In the above figure, a planetary set
with the direction of rotation of the parts
is shown.

Advantages of
gearbox

planetary

v/ Suitable volume relative to other
types of gearboxes

v' Solar gearboxes occupy about half
the size of other gearboxes needed
volume. This is very important in the
installation process and the stylish
design of the power transmission
system.

v' Other advantages of the low
lightness of the solar gearboxes are
the convenience of replacing the
parts according to the appropriate
space

v' Lower weight than other types of
gearboxes, which is effective in
smaller and lighter supporting
structures.

v' The proper weight allows direct
connection to the drive shaft

v' The higher efficiency, the efficiency
of 90 to 95 percent of the solar
gearboxes is very significant
compared to the low efficiency of
other gearboxes (even at a higher
than 1:2000 ratio).

Long life and easy maintenance

The correct implementation of the

installation process ensures long

life of the gearbox.
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v" Torque 650 to 500,000 Nm
v" Low noise

v" Output speed from 0.2 to 500 rpm

v' Tolerance extremely high
vertical and horizontal load on
the shaft

Applications

% Food industry, chemical
industry and plastic

+ Turbines and generators

< Wood, Ceramic and Tile
industries

* Material handling equipment

(crane, conveyor ...)

Metal forming and packaging
equipment

Batching machines and crusher
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1) IEC electric motor

2) Adapter for electric motor

3) Solid input shaft

4) Right-angle reduction stage

5) Single planetary reduction stage

6) Two or more planetary reduction
stages

7) MC/MZ - Keyed or splined solid
shaft output

8) HC/HZ - Keyed or splined heavy
duty solid output shaft

9) PC/PZ - Output with support
bracket and keyed or splined solid
shaft

10) FZ - Splined hollow output shaft

11) FP - Hollow output shaft for shrink
disc

12) HC - Parallel solid output shaft

13) HZ - Splined solid output shaft

14) FZ - Splined hollow output shaft

15) PC - Foot mount

16) VK - Reinforced output with
parallel shaft for stirrers and mixers

IEC sl 555 ()

NN

$39,9 <L (¥

agly Conly 22l il (F

Gl al>o S5 rals (@

Slals o iz b g0 als (F

B e L ) SO g cdll -MC /MZ (v

e by S5 i g5 céla -HC /THZ (A
Js

b B S b al e, cils -PC/PZ @
Js

Bl JBg s cils -FZ () -

S Sy s sl JB g 29,5 dls -FP (1)

S S5 g, cils -HC (1Y

Bl g cdls -HZ (0

B e g g, cas -FZ (T

L -PC (o

Slp Gilge CBls b st Cugls 29,5 -VK(OF
o juSes g o (5o

Tooka
T


Server
Stamp


2\ Y SRS A Ty
i Rahab sanat sepahanco

SYMBOLS AND UNITS b asly o b oles
Symb. Description ok
Ac2 [N] Calculated thrust load at gearbox output shaft OS85 s S 2 e el s Ul
Ar2 IN] Thrust load at gearbox output shaft oSSz i sosge e
An2 [N] Rated thrust load at gearbox output shaft oSSz r Sl Slze Gusze Dl
fL Lifetime factor et Jsk cua
fm Adjusting factor 23S sl
fn1, fn2 Speed factor referred to input and output shaft SEI0E 5 G5 dozle ) Gp ok
loading JsLe
fs Service factor oy sk
ft Thermal factor Sl g sk
fh1, fh2 Load corrective factor on shafts S legd) ) ks
h [h] Lifetime in hours el 3 g sk
i Gear ratio 033 Qg
Ka Axial load duty factor Sosze Joaday ks
Kr Radial load factor seledilo sifia
I Intermittence factor s 3dale
Mb [Nm] Rated brake torque ey shoRE O
Mc2 [Nm] Calculated output torque a3 lecamlm sz g Lslail
M2 [Nm] Torque delivered to output shaft STt Cedianiodls Jsgey s
Mn2 [Nm] Gearbox rated output torque oSSz szsr LSS
M2max [Nm] Gearbox max. output torque oSSz DR SER-
Mr1 [Nm] Required torque at input shaft S350 D Sl koS
Mr2 [Nm] Required torque at output shaft ST S Sl s D shoiS
n1 [min-1] Speed of input shaft 355 RGO o
n2 [min-1] Speed of output shaft ST IIE i
P1 kW] Max. power that can be applied to input shaft s idlag) 5055 Cxdlacnd sisa oS5 i
P2 [kW] Power delivered to output shaft ST 50T Sediecsdsz s )3
Pn [kW] Motor rated power Jze osSe ©033
Pr1 [kW] Required input power Sgrse 6255 DG
Pr2 [kW] Output power at n2 max SEE o5 ARE ) sEsiE LG
Ps [kW] Power to be dissipated COrScyze Ul
Pt [kW] Gearbox thermal capacity oSS o Gl
Rc1 [N] Calculated radial load at gearbox input shaft OS85 5 a3 03 flecanlrp g lpilc
Rc2 [N] Calculated radial load at gearbox output shaft OS8O ) ex el Eleile
Rn1, Rn2 [N] Rated radial load at shaft mid-point, input and BT 56505 S d)sge o selediole
Rx2 [N] Admissible overhungolgtapdu:‘or forces applying off  zl sh@)l oSl s xais! sDlze oDlash, la
the shaft midpoint ApSsp el agulan
S Safety factor sebSwu=
ta [°C] Ambient temperature bge slen
X [mm] Load application distance from shaft shoulder Cdled b b g S lad
d Dynamic efficiency Sl sbls
Z Starts per hour
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Introduction  of
parameters

required

1. Output torque

e Gearbox delivered torque Mo
[Nm]

This is the net torque delivered to
the output shaft, with installed power
Pn, safety factor S, which will yield a
theoretical lifetime of 10000 hours.
This torque value takes gearbox
efficiency into consideration.

¢ Rated output torque Mn2 [Nm]

This is the torque output the
gearbox can deliver safely, based on:

- uniform loading and safety factor
S=1

- The theoretical lifetime of 10,000
hours, the Mn2 values are in
accordance with production
standards.

e Maximum torque Mamax [Nm]

This is the output torque that the
gearbox can withstand under static or
almost static conditions. It is generally
meant as a momentary peak load or
starting- up torque under load. The
values in the tables are valid only in
versions with output splined shaft.

e Required torque Mr2 [Nm]

The torque drawn by the
application. It must always be equal to
or less than rated output torque Mn2
for the gearbox under study.

e Calculated torque Mc2 [Nm]

Computational torque value to be
used when selecting the gearbox,
considering required torque Mr2 and
service factor fs. It is obtained
through the equation:
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2. POWER

e Rated input power Pn1 [kW]

Pn1 is the maximum power that can
be safely applied to the gearbox when
the same is operated:

- atan1 drive speed
- under a safety factor S=1
- yielding a theoretical lifetime
of 10000 hours.
e Output power P2 [kW]

This value is the net power
delivered to the output shaft. It can be
calculated through the following
formulas:

oly Y
Pt [KW] jlre s05,5 ols5 @
G el Sygo 4 Gl oo aS Cenl Sy iSTaPhi
oy 2y Syge 4 plojen a5 By 05 Jleel 508
0l oo sl
n1 9.3.‘)0 CA.C),‘» o -
S=1 sl oS -
Celo) et (5,95 pme Jsb Sy o3
P2 [kW] 9> U‘S" °
Joo975 9, bl a a5 cusl salls g jlade oyl
75 s Jseyd i,k 5l ley oo |y cpl g o 00ld
:d)f ML?LA

P, =P X 1ng

M,5 X n,

Efficiency values are listed in table
(A2).

3. THERMAL CAPACITY Py
[kW]

This parameter is linked to the
gearbox thermal limit.

Values for the thermal capacity are
listed within the rating charts of
gearboxes and gearmotors and
represent the mechanical power that
can be transmitted continuously at an
input speed n1 and at an ambient
temperature of 20°C, without the
lubricant exceeding the temperature
of 85-90°C and the gear case the
temperature of 75-80°C, without the
use a supplementary cooling system.

When the duty cycle is formed by
short operating periods and rest time
is long enough for the unit to cool
down, the thermal capacity is hardly
significant and it may be omitted from
calculation. Should the ambient
temperature be different from 20°C

9550

ool 00 ;53 (A2) Joaz jo ol)l5 polie
Pt [kW] sl S cusd b Y
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and/or duty be intermittent, the
thermal capacity Pt is to be adjusted
through thermal factor f; as listed in
table (A1).

Finally, make sure that the
following condition is always satisfied:

d}JEA’]
ft
ta['C] Continuous duty Intermittent duty sl xS IS
2DussigSls Cyclic duration factor J$gudsh sl
80% 60% 40% 20%
10 1.2 1.3 1.6 1.8 2
20 1 1.1 1.3 1.5 1.7
30 0.9 1 1.2 1.3 1.5
40 0.7 0.8 0.9 1 1.2
50 0.5 0.6 0.7 0.8 0.9
Cyclic . duration factor is the atr b ) Sllee ol alal, a5 S Job g5l
relationship of opergtlng time under o S E oyl ey braS e+ ) 52 S ol
load tr to total cycle time (tr + t, where 1 ) ]
t stands for time at rest), expressed O (50 e ho 50 090 4y &S el (230
as a percentage.
t
l=—L %100
r+t,
4. EFFICIENCY oo3L .F
e Dynamic efficiency [nd] R, .

The parameter is defined as the
relationship of the net power delivered
to the output shaft P2 to the power
applied to the input shaft P1:

Na =

Indicative values for the efficiency
are listed in the table A2.

S8y a4 oS Al g alal) Gl 4 gl
bl oo Jloel & ,08 a4 o o0ls 9o P2 9>

22 g0 iy y P10,

Py
P,
ol oas SIAZ Joges 0 003b sl aFle polis
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JszA2
No. of reductions Planetary
e I Salap & SXSUiSE
1 0.97
2 0.94
3 0.91
4 0.88

5. GEARRATIO «i»
It is defined as the relationship of

the speed the input shaft is driven at
and the speed delivered at the output
shaft of a gearbox.

a
e

6. OPERATING SPEED

e Input speed n1 [RPM]

The speed the gearbox is driven at.
The value is coincident with the
motor speed if this is directly
connected to the gearbox.

In case the gearbox is driven
through an external transmission,
the gearbox input speed is the
speed of the motor divided by the
reduction of the external
transmission.

In this case, it is recommended that
the input speed be lower than 1400
RPM.

Input speed should never exceed
the value listed in the gearbox rating
chart.

e Output speed n2 [RPM]

It is calculated from drive speed nj
nd gear ratio i, as per the following
quation:

n2=—

w6995 Bla Sy alaly leie a4 e )
TORNCIN JE R E R o SO

O S (895,9 Ls e ®

Lol 0aidly 4 dlausly WSO8 Sy

Dgh Jate (uSipS 4 e jsb 4 j5ige S
)18 (SlgFad joige b S S Loy

Colae (>l il G,k Sl eSS 45 (e 5o
JEST G2alS 4 55550 S s o S0 115 (6995 s paw 0390
EL (oo ()1

3 oS (699)9 Sy 4 35 (o0 drogi 03590 (0l 0
Sl aads g0 VY.

Joaz 0 oo SO lade 5l o Wi (604,9 ey
Bl (oSS sl

oSS (Ze ey @

oo T ois Cud 4y N1 (5395 ey 51 lade (0
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SERVICE FACTOR [fs] [fs] wlbus Jole

A parameter representing the severity
of the application. This factor takes into
account, although approximately, the — o= s els aiby B LSS b L gs Loyl o
type of load the gearbox operates with, plKia (A3) Jgaz 005 (oo Hhas jo 1, ailyg, 6,15 slo el
the specific duty as well as the operating
daily hours. The table (A3) is of
reference  when determining the
appropriate service factor.

Sledale ol sl dal p Gads sains ylid aS sl SO

JJJG(A?))
Service factor (fs)
Q\edt ij
Total operating hours (h)
Number of SIS el g opze
starts/hour <5000 | 10000 | 15000 | 25000 | 50000
Type of load el 3 Soloule s Daily operating hours (h)
o)y s ISle )
Z h<10 | 4<h< 8 | 8<h< 12 | 12<h<16 | 16<h<24
Z<10 0.9 1 1.15 1.3 1.6
Uniform load 10<Z< 30 0.95 1.15 1.3 1.5 1.8
30<Z< 100 1 1.25 1.45 1.6 2
Z<10 1 1.25 1.45 1.6 2
MOdGEdehOCk 10<Z< 30 11 | 14 1.6 1.8 2.2
30<Z< 100 1.2 1.5 1.7 2 2.4
Z< 10 1.2 1.5 1.7 2 2.4
Heavy shock load 10<Z< 30 1.3 1.6 1.8 2.1 2.6
30<Z< 100 1.4 1.75 2 2.3 2.8
SAFETY FACTOR [S] [S] ros! s pi

This is the relationship of the gear unit . . . .

. & me e O abaly ol

rated power to the power of the electric 0P S oSS e 2y e
motor actually driving the unit. el ol e @dly o (S Sl
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Selecting a gearmotor 399 90 S Sy ol

e e SR SPDICTON S 4 1037 1, ol

a) service factor fs according to type E9r% dlass b g 4 4z b s wloas 56 (@
of load, number of starts per hour A3 Jgax 5l sl 5,90 yee Jsb g el o

and expected lifetime (tab. A3.);

o
b) Required drive power: Silgze

Sl 3590 galy0 @508 (D

p. = M,, X n,
™ 79550 X 14
Table (A2) lists the indicative values gl lp Nd o33k polie cund (A2) Joom o
of efficiency nq for the different types of 2. N c s
gearboxes. e oS
c) After required power Py and N2 (>3, ey 9 Pr1 5L 5,50 59,05 5l e (C
output speed n2 are known, locate 15, b S S Jgio 40 cans] o a5l 45
the gearmotor rating charts and . © A
select the one relevant to MOl R TN O & B0 S50 29
normalized power P, equal to or S Sl
greater than Py:
Pn = Prl
For the output speed n2, or closest to, Ol 4 psSees L N2 e Cesw slp
select the gearmotor that yields a safety L oslee S ool oS a5 uuS olsel | . e
factor S meeting the following condition: P kad e e
Bl el
S=f
Selecting a gearbox S S S ool
Examine the application and .
establish: < ‘ ol ol f”"ls ]
a) service factor fs according to type Earb olass b g5 4 4z L s wloss 556 (@
of load, number of starts per hour A3 Jgax 5l sl 5,90 yee Jsb g el o
and required lifetime (tab. A4); iy

b) Determine calculated torque
according to required output
torque Mr2 as follows: S e 1) Oz 4 M2 i s ee

9> iS4 axgi L) oud il jsbins b

M.y, = M,, st

{m
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Determine gear ratio from required
output speed n2 and drive speed n1:

N2 5L 8,90 (9,5 ey 1) S0 S o oo
du.SuM.u N1 ﬁ‘)é Sy g

ny
[ =—
n;

Once Mq2 and i are determined, locate Sl Jgaz 4 09 o et |3 M2 o5 ol
the gearbox rating chart for the drive . - £ S e ud N1 wls c
speed ns and select a gearbox featuring b oSt S w) iy “’&’J
the ratio i nearest to calculated ratio that Grized &5 w5 (oo DB drnlre @ 0 003
also satisfies the condition: S coley | Lyls

an = MCZ

VERIFICATIONS

After the gearbox has been selected
check the following:

a) Thermal capacity

Make sure that the thermal capacity
of the gearbox is equal to or greater than
the mechanical power required by the
application, as per equation at page 6. If
this is not the case provide a
supplementary cooling system (see
chap. 29) or select a larger gearbox.

b) Maximum torque

Make sure that neither the
momentary peak torque nor the starting
torque under load ever exceed the Mamax
value that the gearbox is rated for (see
figure).

Aol

WS sy |y 5 85lge ¢S5 1S Ol
by cadb @

2l oSy Sl Cadyb oS 0S Jols Ll

o s Syg0 pl ST ooe] £ oamis dolae o aS

PSS o b ogd walp LoSe 0disS Si5 s
oS bl | 255

29LsS oy yiy (b

& g ol dlad zgl gliiS 4 a5 0 Lol el

5255 81y 45 Mamax jlaie 5l )b e g9, jsliis
(S olSS loges ag) 09,5 51,8 cowl loxe
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300 1250 M2max [Nm]

301
: c B M2 [Nm]
303 (mw 2970
305 | 5800

306 | 10340

307 | Y 15630

J 29000
309 | 23240

147600
310 [ 34120

) 58300
311 | . 43330

105000
313 | e 57970

0 20000 40000 60000 80000 100000 120000

Overhung load o 5

Examine the application and S sl g ooyt |, 05

establish: ' -

overhung load applying to input Gk 3l (29,5 bl g 89959 S8Lb 4 00)ly Blae L
and/or output shaft through the following 2098 oo damlome ) Jge,8
formula:

2000 X M.q_, X K,
Re1—2 = d

Rc1-2 overhung load (N) (N) 3o L Re1-2

1 = for input shaft co0rs CNEPR

2 = for output shaft I

Mr12 Torque at the shaft (Nm) R =Y

d P.C.D (mm) of transmission element (NmM) céls o 9tz M2
(sprocket, gear, pulley, etc.) 0kid ¢z opzy) Jil paie (Ze o) d. P.C.D

Kr =1 chain transmission .

K: =1.25 gear transmission 08 5 022

Kr =1.5-2.5 V-belt transmission o 2y b Jlal Kr = 1
sais b Jlasl Kr = 1.25

dans b JUisl Ky = 1.5-2.5 V

{.m
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l.  output shaft ey sy

Define the trust load position X onto

shaft. Check this value with the chart ) “
indicating the load R bearable by the 5l e 0 Sz ool S0 Jomd LB L Rz o5 Jsor

gearbox. Check that the following is 0S Jol> el 15 8150 51,2
satisfied:

LTy lade ool cdls g9, » X 6 )570 )b Condgo iy yai

Ry £ R, X fh
a) input shaft S99y sty I

Define the trust load position X onto

]S o | 8L X b e
shaft. Check this value with the chart QU2 O ) =52 S9) 2 AR 97 g menSs

indicating the load Rx1 bearable by the Zool 15055 oz BB 5L Rt a8 Jgozr L, 5l
gearbox. Check that the following is S Jeol> labsl 5 85050 sl 5l S o S
satisfied:

Rclstleh

Thrust loads G970 5

Check the thrust load, when exerted
onto the output shaft, as specified for the s .
radial load. The following should be o bl s Jb el oals et ells L

satisfied: DS ol el 1y b s Jgas oS
TAc; S 2dnp X fhy

SlpaS jghiled ( >9,5 970 (59, p 6,105 ,L pln

| —2—aAn, ——

SELECTING THE MOTOR 15590 sl

a) Through the formula here after

) cdls slp 5L 8,90 e 5 5,b 5 @
calculate the power required to LA Jel O ST

gearbox input shaft. The following bl 0 (oo drlons 1) S5 (6999
parameters must be determined (gl asie ] 51 8 b
on beforehand: Mi2 55 o)50 olics -

- required torque M.
- output speed no
- - efficiency ng Nd S5 042 -
M,, X n,
9550 X 1,4

N2 (9> cepw -

Pry

Tooka
T
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Table (A2) lists the efficiency values
Na for the various types of gearboxes.
i. select a motor that is sufficiently
rated, as per the following
condition:

B, = Py,

INSTALLATION

Observing a few rules for correct
installation is essential to the reliable
and proper operation of the gearbox.
The rules set out here are intended as a
preliminary guide to selecting gearbox.
Following is a brief outline of installation
rules:

i. Fastening

Place the gearbox on a surface
providing adequate rigidity. Mating
surfaces should be machined and flat.

This applies specially to flange-
mounted gearboxes with splined hollow
output

shafts.

In applications that involve high radial
loads at the output end, flange mounting
is recommended for some gearboxes as
this mounting pattern benefits from the
double pilot diameters provided on
these gearboxes.

Make sure the gearbox is suitable for
the required mounting position.

Use bolts of grade 8.8 or greater to
secure the gearbox. Tighten the bolts to
the rated values specified in the relevant
charts. With transmitted torque greater
than or equal to 70% of the given Mamax,
and with frequent reversals, use bolts
with  minimum grade 10.9. Some
gearboxes can be fastened using both
bolts and pins. If a pin is used, the
portion of the pin inserted into the
structure the gearbox is being installed
to should be at least 1.5 times its
diameter.

@lize glgl sl Nd ool polie (A2) Jgox
Lzl s by o1 5o a8 ass Ol | jgige S b

YW

M

J.)LS é)ﬂ«)& 9 oo el LS‘)'? ooeld RS Q..».Lc)
20 Ty eled el (65950 (S5 55 Cslin Ll

ol S5 A5 oSl b o 5o 53 |y oSS
b S Wi Bt K b 8 o
Al o 9 00l (5,0l

o o Ao o sla SoSeS sl o%s 4 ool
il oo 3olo lasuld

2 Vb eles o)l Glhls a5 Sle 0plS
l ai o STl (Sp ol s (295
33 a3 b 33 31 i (g5 ()t 9 (o0 4pmgs
A oo oolainl b S5, 5 oyl

e Caxdge Slp SRS &S 0 Jols (Ll
] cnlin 5L 0590

ol sl i L AN a0 bl o 5 @y
asein polie 4 1) b gy auS colaswl S5 ,8 9,8
P55 e ygllS gl anS S abgy e g o 00l
199 33,5 woSae b g o ool Mamax 51 7V ayglace b
Sgd oolaiwl Vo Q axy0 PBlas b oope 5 mm 3 )5
9 & 599 2l eoliiul b aslys (o lo (S0 5 5l (S0
3y G g oolainl pn 5l ST gl Ay
Pl 0 Blas b sads cual oS08 Jlisle 4 onls
Al ol lad
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ii. Connections

When fitting transmission elements
onto the gearbox do not tap them with
hammers or similar tools. To slide these
parts in, use the service screws and taps
provided at the shaft ends. Be sure to
clean off any grease or rust preventative
from the shafts before fitting any parts.

Direction of rotation Before wiring the
motor please note the input/output shaft
arrangement, as described in the
diagram here after:

In line (L)

Right angle (R)

iii. Lubrication

Prior to commissioning, fill the
gearbox with the recommended type
and quantity of oil (see: Lubrication
(prior to start-up)). The level is to be
checked through the appropriate plug,
or sight glass, each gearbox is provided
with, and located according to the
mounting position originally specified.

oYlasl i

e L8 508 (g, 1) Ul o¥lal aSLln
oS sl 0SS Jate (polie IR G A8 L L]
CALL (g9, 00l all)l sla a5 g o g Sl e o 1yl
S wgd Ghehae (A o a8 aaS eslin

Dl 00,5 el LS (9, 5l (505 S5 L e S
Slr ¥ 85 e LIS S 2 Cuz a4 Ll
03l> 5 oy JSL 0 a5 jshailes (29,5 | (5995 LS

il sl ax g5 oud

Sy Slgy il

00l dogs e 9 53 L 1) S S sslwilel 51 3
axxlye (sl oly Gloy )9) 6,5, ) 0S5 525,
csbio aded b el 55050 Bk 5l b e (05
5 0k 45 oud eal CunBye 4 Az g5 b S pS 0
9565 18 mypt S y30 ekl oy aseiis
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MAINTENANCE

Check the tightness of mounting bolts
after the initial 50 hours of operation.
Change the oil first after 100-150 hours
operation.

Subsequently, change the oil every
2000 - 3000 hours operation, depending
on the application. Alternatively change
oil once a year.

However, oil level should be checked
at regular intervals and topped up as
required.

Check monthly if unit operates under
intermittent duty, more frequently if duty
is continuous.

GEARBOX DESIGNATION

P225 A

L% INPUT / 5,5

Lok [

\—’ MOUNTING POSITION / s ¥l B‘ B‘

gl Ol

Sl
MGLQO}Q,QQGUGA.M‘C;)[SJB‘ULLMO’)‘M
el V0=V 5o b dol Gl oS sy 0

WSS e ) (8,
celo Yeree GYeoo ).Q‘b).:)lsduwgu—‘)‘w
Jlo o )b SOl gy Cogs a0 w1 Sldee
oy plaie Jolgd o b ey maw (Jb pl L

By adlol pg3) jgo j0 g 040
alale job @ 1) 1e9) mhw c o5l 05,5 & g0 o

oS S (6,198L

Electric motor adapter input

P+IEC (P71...P250)

VO7TA | w7B | Vi0B Vi1B |

238 | @48 | @60 | @60 | ©30 | @80 230 |

25750325 (60935 33
_i‘ Input keyed shaft
PLESE L By XY diam .
MOUNTING POSITION
The product designation is only

complete when the mounting position is
also specified. Please refer to table (A4)
for in-line gear units and to (A5) for right
angle drives.

s WYl

ol Cuabao a5 09l oo JoS Sloy Jpame [y
(_gLa: U.S.n).f 6‘)—.’ (A4) ijmuﬁowum).u
axxlye Cauly agly slo S5y5 6l (AD) 5 s

Dgls
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LUBRICATION (prior to start-up)

Gear units are oil lubricated. For
gearboxes  specified for vertical
installation, whereas the oil coverage
may not be sufficient to ensure proper
lubrication of the uppermost bearings,
extra lubrication provisions are used.

Operation of gear units is permitted at
ambient temperatures between -20°C
and +40°C. However, for temperatures
between -20°C and -10°C unit may only
start up after it has been progressively
and evenly pre-heated, or otherwise
initially operated unloaded. Load may
then be connected to the output shaft
when the gear unit has reached the
temperature of -10°C, or higher.

Prior to starting-up, fill the gearbox
with the appropriate quantity of oil,
selecting the viscosity as per table
(A14).

The table (A14) Ilists the most
common brands of lubricant and the

types recommended for normal
applications.

- Note: For applications with non-
routine  operating conditions,
consult factory with complete
information.

- Qil temperature must not exceed
85-90°C in operation.

- The oil capacities listed for the
various types of unit are indicative
only. Fill the gearbox up to the
level plug, located as per the
mounting position specified.

- Should transmitted power exceed
the thermal capacity of the unit a
supplementary cooling unit must
be provided.

(sslwlely 51 13) 6,5,

eSS0 S lp el ends )5 (89, WSO S

OSan 5y gy &5 (Jl 50 (050 ceal gly ouds

OBL (3L sl (5,084, 51 bl (gl ol
398 (on oolizul BLSI (6 IS5, &, e sl IS

Q)a—YowJaszLsLmuo)ou.&bjos c
Jo ol bl e o Sl a0 +F+ 5018 il
SSanaxlg C 01 e s C° Y &l azr s ol
B sl job s g polie j5b 4 o (T 51 ey L o
ol o Soge cnl jf o Lol 0,5 L5 4 goy0
ESE R PRIP VRS PV gl IR L SN ST
Al ooy YL L ol Kl

» u.c-s) WLA.A )‘..\.n.o L: ‘) J‘S-’)-‘f ‘C”‘)L\J‘ o‘) )‘ J..j
wxxlpe (A7) Jsoz 0 ajaSans bl gl s

Olsy slo Syl oy @l 5l e (A7) Jgux
ol 1y Jgero sl 0,015 (gl ooy arogs glgil 5 ouiss
.MOGA
e Sbles Lo bl 0p)5 Glp wry -
A Oy giten 5LI5 L JolST Sledol gl ys ¢ Jgonn
50 oL Kl a0 A -A0 51 s wls €9, sl -
alise &‘9—" ‘_gl).g o0l ;.S u—’)l-i“‘ﬁ sl ;,‘...Bj.la -
ghw U 1) oS08 cwl )bl ks oS58
S Soxdse o a5 shiles WS S
.CAM‘ OMW
ség)f‘)ﬁb‘jsa)‘)Dwsjb)‘déj)ﬁu)dﬁ;‘— -
YW IV P N GIP R VEL S SESIRE
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ISO standard 3448 EP grade
Ta -10°C / +30°C +10°C / +45°C -20°C / +60°C
ISO VG 150 ISO VG 220 ISO VG 150-220
SHELL | OMALA S4 WE 150 | OMALA S4 WE 220 OMALA S4 WE
TOTAL | CARTEREP 1500 | CARTER EP 2200 | CARTER SH 150-220
BRI 18+ 5L oyl e AARSTES IR

The temperature of the gear case
should never exceed 80-85°C at the
hottest point.

Oil plug positions

ALL UNITS
1 Filler/breather oil plug

2 Qil level plug
3 Oil draining plug
1 STAGE IN-LINE GEAR UNITS
1A Filler/breather oil plug
3A Qil draining plug

2 STAGE RIGHT ANGLE GEAR
UNITS

1B Filler/breather oil plug
3B Qil draining plug

az 0 AO-A 5l o b 5 e nS0,.8 gy sled

Aol aads o mels o ol Kasle

O0£9) B g1y CauxBgo
(-3 »‘5 ,ol.o.?

9y 0S5 B9y, )
Of9y g Gy ¥
09y 4l g o ¥

POV I SCIW B

Oy 0S5y iy ys AN
09, 4B gy o Av

a9l) Sl gl ¥

Oy 08 gy BY
9y 4l by By
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‘ 300
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300313 B1-B3-11-13 | @ ,@

\Z

@B
300-313 B2 -12 | iﬂm
O

300-313 BO - 10 |
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300-306 307-313

[]
(300313 PO -P1-P2-P3 \ RO - R1 - R2 - R3 300313 Q-0 \
300-313
ALL GEARBOXES b S S 4o
1 Filler/breather oil plug i oS S
2 Qil level plug u‘s)' # uj’ae,)o
3 Transparent oil level pipe Of9) e (9,0 ¥
4 Qil draining plug Glad pmlaw alg) ¥
5 Expansion tank for continuous duty bs, aadss igs)o B
yodn ailsg gl blasl (350 O
| 300-313 U0-U1-U2-U3 | | wo - w1 -w2- w3 | [300-313 T-V
300-313

®g ®

Sysut o e

O
©

| 303-313 | | 300-306 | 300-306 |

Sty
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Oil quantity (I) 3_L Series

3_L () 89y sladio

Mounting position Mounting position
‘ |||| e s e s
A T @) A T @)
L1 0.6 1 0.9 L1 3.5 5 4.5
L2 0.9 1.3 1.2 L2 4.5 6 5.5
300 L3 1.2 1.6 1.5 U8 L3 5 6.5 6
L4 1.5 1.9 1.8 L4 5.3 6.8 6.3
L1 0.8 1.2 1.1 L1 4 5.5 5
L2 1.1 1.5 1.4 L2 5 6.5 6
301 L3 1.4 1.8 1.7 309 L3 5.5 7 6.5
L4 1.7 21 2 L4 5.8 7.3 6.8
L1 1.3 2.3 2 L1 5 6.5 6
L2 1.6 2.6 2.3 L2 6.3 7.8 7.3
303 L3 1.9 2.9 2.6 310 L3 71 8.6 8.1
L4 2.2 3.2 29 L4 7.4 8.9 8.4
L1 1.6 2.6 2.4 L1 7 12 10
L2 21 3.1 29 L2 9 14 12
305 L3 2.4 3.4 3.2 811 L3 10 15 13
L4 2.7 3.7 3.5 L4 11 16 14
L1 2.5 3.5 3.2 L1 9 14 12
L2 3.3 4.3 4 L2 12 17 15
306 L3 3.6 4.6 4.3 W L3 13 18 16
L4 3.9 4.9 4.6 L4 13 18 16

Oil quantity (I) 3_R Series

3_R g (l) (9, ylai

Mounting position Mounting position

iy e o s
BO u_ P_ BO u_ P_

R2 1.2 1.7 1.5 R2 6 8 7
300 R3 1.5 2 1.8 307 R3 7 9 8
R4 1.8 2.3 2.1 R4 7.5 9.5 8.5
R2 1.6 2.1 1.9 R2 6.5 8.5 7.5
301 R3 1.9 2.4 2.2 309 R3 7.5 9.5 8.5
R4 2.2 2.7 2.5 R4 8 10 9
R2 2.2 2.8 2.6 R2 13 15 14
303 R3 2.5 3.1 2.9 310 R3 11 13 12
R4 2.8 3.4 3.2 R4 12 14 13
R2 2.5 3.1 2.9 R2 14 19 17
305 R3 3 3.6 3.4 311 R3 16 21 19
R4 3.3 3.9 3.7 R4 17 22 20
R2 4 5 4.8 R2 16 21 19
306 R3 4.8 5.8 5.6 313 R3 19 24 22
R4 5.1 6.1 5.9 R4 20 25 23
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N.B. Oil quantities are indicative.
Check actual level after filling through
the appropriate plug.

3_ L - 3_ R GEARMOTOR
RATING CHARTS

O35 53l o e )Ll (25 polie 09b a3

ool 23_L=3_R 5 973055 Jgo

v
P1=18.5 kW n:=1400 rem
n2 [ M2 [ s | i [Pt Rnz [N] -«
min" | Nm o | 0| A | Mz |HcPc | HzIPZ | Fz | Page
0.7 16649 2.7 151 18 31313  — — — 99400 117600 38100
10 16186 2 147 18 ML — — — 79700 99300 30700
10 16149 147 —  311R3 | — — 79700 99300 30600

560066 6

1. Rating of electric motor connected
to the gearbox
Gearbox output speed
Torque delivered at output shaft
Safety factor
Gear ratio
Gearbox thermal capacity
Frame size of the in-line gear unit
Frame size of the right-angled gear
unit
NOTE: Suffix (B) or (C) alongside the
frame size refer to different bevel gear
sets. See installation drawings for
reference
9. Permitted overhung
output shaft, based on:
- safety factor S=1
- 10000 hrs. theoretical lifetime
For forces not applying at shaft
midpoint, see diagrams provided in the
pages following dimensions of the
specific gearbox
10. gearbox dimensions page

PN WN

loading on

o

oSy 4 Jate (S Sl eige g
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T Chll o e jglias

oSS Sl cedib

reiine (S 5e5 alo

agly Soly oSS nle

acgorme 4«0l o3lal LS L0 (C) L (B) coodle 1SS

—

> <X v & v ot =«

Sy 1y ceas sl ands o)ls o )lil oais > il slo
05 o B o
roolel e gzg > Sl (59, 3 5,5k e a8
S=1 el et -
b ee celu Ve e e -
WDl L8 Gl (655 e ahads yo a5 ooy, sl
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L ojlul

300 L

®50h7

" )
1

DIN 5482

©
[l
.

o
<
-]

DIN 5482

FP FZ

©10.5 n8

~

. l e 5
- £
U 3 e :
i ol s &
S
L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | MC-MZ | PC-PZ | HC-HZ | FP-FZ | V |V, | Wka) | V | Vi | W(kg)
300 L1 75 121 109 75 18 23 20 16 1375 |24 | 6 158 [38 | 7
300 L2 128 173 162 128 22 27 24 20 1375 | 24 6 158 | 38 7
300 L3 181 226 215 181 26 31 28 24 1375 [ 24| 6 158 [ 38| 7
300 L4 234 279 268 234 30 38 33 30 1375 |24 | 6 158 [38 | 7
P71 P80 P90 P100 P112 P132
E P E P E P E P E P E P
300L1 | 106 160 126 200 126 200 136 250 136 250 183 300
300L2 | 106 160 126 200 126 200 136 250 136 250 183 300
300L3 | 106 160 126 200 126 200 136 250 136 250 183 300
300L4 | 106 160 126 200 126 200 136 250 136 250 183 300
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PC PZ

300 R o

225

©50 h7
DIN 5482

1708 L 472 r

MC MZ

0185

©38h7
©110 17

B40*38

DIN 5482

. HC HZ

| 7],55
N~
e %
2
N~
= -
ol o ~
n ?_ «n: :
> 8 L
+ Z
s
w
@
s
T o &
N~ © "WEe
1S o | 5 O 3| -
= i Sl ®
_JL12 5 12 @ o
L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | L1 | MC-MZ | PC-PZ | HC-HZ | FP-FZ \' V1 | (kg) vV [ V1| (kg)
300 R2 172 217 205 172 122 32 37 34 30 1375 | 24 6 158 | 38 7
300 R3 225 270 258 225 122 36 41 38 34 1375 | 24 6 158 | 38 7
300 R4 278 323 311 278 122 40 45 42 38 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132
E P E P E P E P E P E P
300 R2 106 160 126 200 126 200 136 250 136 250 183 300
300 R3 106 160 126 200 126 200 136 250 136 250 183 300
300 R4 106 160 126 200 126 200 136 250 136 250 183 300
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300L- 300R
MC
6 58 -
=] & o &
IRk
28

-
o

y
M1;"
©50 h7

|

MZ

B40*36
43  DIN 5482

5 ~ ~
— P

24

M6 n3
©36h
©42

o

3 FZ

B40*36 H11
©42

__DIN 5482

©35 H8

13

22

42.5

A10*8*50
DIN 6885 w +

e—t1

A14°9*65
DIN 6885 TT -

@ 11

53.5

©35 HT
)
L4}
L3
]n
y o

©52 H7

FP

08217

©52 h6

¢35 h6

D50 h7

PC

HZ

B40*36
~ DIN 5482

o

|

o~

M6
©35h

042 h7
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S B L
[
A
Y m| 7 UM es0a
1| DIM 6885
@
9 I = B {—-—-+- w - -
—'li!"- D
Y
, 1 . V1 h6
| u
V2
- V -
.||
input \"/ V1 V2 V4 V5 A B F L S D U
300 L1 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
300 L2 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
300 L3 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
300 L4 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
300 R2-R3-R4
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
Permissible radial and axial loads on L 9,5 il g9, 2 slre 697 g elad slabs
output shaft with Fha: n2. h = 10,000 000<Fh2: n2. h =10
an
50000
N ]
45000 1N HZ/HC ( Y s Ana 1
(+ Na (—
o \\ PC/PZ (? —
35000 ™S |
\\ Any (+) | An, ()
30000 o X MZ - MC 20000 15000
Rn2 (N) e 0 HZ -HC- PC - PZ| 40000 | 40000
25000 ~—_]
20000 -
15000 4Tt [Mz/mc] .
10000 Rns (+) Ang ()
5000
0 i
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 i Rny | Ang (+-)
X (mm) - FZ 8000 8000
Fh2=n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
Ciisss ool g d) | 35k e |__MZ-MC-FZ 1 074 | 058 | 046 | 0.27 0.21
HZ -HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Pern_1|SS|bIe radial loads on input L 6099 <id &3, » b sld slab
shaft with Fh1: n1. h = 250000 Fh1: n1. h = 250000
Rn, [N]
9000 | |
8000 = VO1A
T~
NN VvVo1B
7000
k
6000 S~
—""ilu\ Rl‘l1
\\
5000 — h 4
T o
4000
3000 X
0
2000
1000
0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 656
X [mm]
Load correction factor fhs on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
s sy ofhy Jlgd) ) ekl fhi 1 0.79 0.63 0.5 0.37 0.29
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PC PZ

B40*36
DIN 5482

©50h7

a
- MC MZ
|- E | _e,58 L
M : ¢’ 55
el |
w0 — o w
© - @ .
2| | IHE 5| 3 )]
~ o~
2 = o ®
! L 5 2 i
o =z
36 l’z =5
b v -
5 —]
|
J‘
U, HC . HZ
1l = oo
s ‘ | =Tl
© -~
- f—*l = &
: W o ©
== ~ N
ot E =1 B3
12 m‘ iz
—ot el ; E
70 a
" FP FZ
©10.5 n8 k¥s
2 2
N & e
[~]
-~
s
L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | MC-MZ | PC-PZ | HC-HZ | FP-FZ | V |V, | Wkg) | V | Vi | Wkg)
301 L1 88 134 122 88 21 26 23 19 1375 | 24 | 6 158 | 38 | 7
301 L2 141 187 175 141 25 30 27 23 1375 | 24 | 6 158 | 38 | 7
30113 193 239 227 193 29 34 31 27 1375 | 24 | 6 158 | 38 | 7
301L4 | 247 293 281 247 33 38 35 31 1375 | 24 | 6 158 | 38 | 7
P71 P80 P90 P100 P112 P132
E P E P E P E P E P E P
301L1 | 106 160 126 200 126 200 136 250 136 250 183 300
301L2 | 106 160 126 200 126 200 136 250 136 250 183 300
301L3 | 106 160 126 200 126 200 136 250 136 250 183 300
301L4 | 106 160 126 200 126 200 136 250 136 250 183 300
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225
5 o~
7Sy
L=
o O,
8)

B40*36
DIN 5482

©
©50 h7

17 n4

=
(@)
=
N

L 6 58 L
P—q 6| 55
o\| m 0 -
0 @
o —| = [
of| & ~ A= QN‘
= © u‘
~ o © 3
5 s ~ « ®
™ © S =
v 12 = @ gl

-
(@
-
N

=
7(,5%
o\l ® ~
o «©
= -
o/l & e
== -
-Ls =~ f
i o @ o
n o © o
12 el « ® <
© .O w0
70 < z
il

L 60
® FP  FZ
Q i o
¢10.5 n8 o i o) w
| <
o d’D o = e
N ~
e L2 5 i o} © g? =t
i o o 5 P o v
= 7 el ©
—fLve 3 12 @3
L 1 Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ MC-MZ | PC-PZ | HC-HZ | FP-FZ \' V1 (kg) \" V1 (kg)
301 R2 184 230 218 184 122 35 42 37 33 1375 | 24 6 158 | 38 7
301 R3 237 283 271 237 122 39 46 41 37 1375 | 24 6 158 | 38 7
301 R4 290 336 324 290 122 43 50 45 41 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132
E P E P E P E P E P E P
301 R2 106 160 126 200 126 200 136 250 136 250 183 300
301 R3 106 160 126 200 126 200 136 250 136 250 183 300
301 R4 106 160 126 200 126 200 136 250 136 250 183 300
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input \") V1 V2 V4 V5 A B F L S D U
301 L1 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
301 L2 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
301 L3 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
301 L4 VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
VO1A | 137.5 | 24 36 120 186 8 7 27 30 3 M8 19
301 R2-R3-R4
V01B | 158 38 58 120 186 10 8 41 50 4 M12 28
Perm|SS|bIe. radial and axial loads on L 9,5 il g9, 2 sbre 5970 g olads slajb
output shaft with Fhz: n2. h = 10,000 000<Fh2: n2. h = 10
50000 Rnz
_ ] /
W s ) T wan
+ Na (—
- \\ PC/PZ [? | WA
35000 \"- |
™ \ Ana (+) | Ans ()
30000 \"""‘ X MZ - MC 20000 15000
Rn2 (N) S —— 0 HZ-HC-PC-PZ| 40000 | 40000
25000
[——
20000 -
15000 4, [MZ/MC |
10000 ?nz (+) Ang ()
5000
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8 i Rnz | Any (+-)
X (mm) - FZ 8000 8000
Fhz=n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor th2 on shafts
otz ) sz Jordl | stk tha MZ - MC - FZ 1 0.74 0.58 0.46 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Pern_1|SS|bIe radial loads on input L 6099 <id &3, » b sld slab
shaft with Fh1: n1. h = 250000 Fh1: n1. h = 250000
Rn, [N]
9000 | |
8000 ™~ VO1A
|
N vo1B
7000
'&
6000 S~
— Rny
\.\
"'"- w
5000 =
T o
4000
3000 X
0
2000
1000
0
0 4 8 12 16 20 24 28 32 36 40 44 48 52 656
X [mm]
Load correction factor fhs on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
it sy ofhy Jlgd) ) ekl fh 1 0.79 0.63 0.5 0.37 0.29
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L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | MC-MZ | PC-PZ | HC-HZ | FP -FZ \'/ V, | Wkg) | V | Vy | W(kg)
303 L1 120 160 145 120 31 40 35 31 239 48 15 - - -
303 L2 171 211 196 171 35 44 39 35 1375 | 24 6 158 | 38 7
303 L3 224 262 247 224 39 48 43 39 1375 | 24 6 158 | 38 7
303 L4 275 315 300 275 43 52 47 43 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200
E P E P E P E P E P E P E P E P E P
303 L1 - - - - - - - - - - 174 300 204 350 206 350 236 400
303 L2 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - - - -
303 L3 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - -
303 L4 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - -
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20 < 3
L L1 Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP -FZ MC-MZ | PC-PZ | HC-HZ | FP-FZ | V | V1| (ko) | V | V1] (kg
303 R2 216 256 241 216 140 35 42 37 33 1375 | 24 6 158 | 38 7
303 R3 267 307 292 267 122 39 46 41 37 1375 | 24 6 158 | 38 7
303 R4 320 360 345 320 122 43 50 45 41 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132
E P E P E P E P E P E P
303 R2 106 160 126 200 126 200 136 250 136 250 183 300
303 R3 106 160 126 200 126 200 136 250 136 250 183 300
303 R4 106 160 126 200 126 200 136 250 136 250 183 300
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input \') V1 V2 V4 V5 A B F L S D U
303 L1 V05B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 | 36
303 L2 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
303 L3 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
303 L4 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
303 R2-R3-R4
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
Permissible' radial and axial loads on L 9,5 il g9, 2 sbre 5 970 g olads sla)bs
output shaft with Fhz: no. h = 10,000 000:Fh2: n2. h = 10
120000 Rn;
100000 \ HZMmc g i (+) Anz (=)
PC/PZL ( ( )| -
|
80000 N\ ' Anp () | An; ()
X MZ - MC 55000 | 44000
Rn2 (N) NN 0 HZ - HC -PC- PZ | 55000 | 44000
50000 | MZ/MC \
. T
20000 E Rné\“? ANz S')
0 10 20 30 40 50 60 70 8 90 100 ) Rny | An (+/-)
X (rrl'n) FZ 24000 25000
Fh2=n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
ibis sy ooty S d) | g5k the MZ - MC - FZ 1 074 | 058 | 046 | 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Perrr_1|SS|bIe radial loads on input L 6099 <id &3, » b sld slab
shaft with Fh1: n1. h = 250000 Fh1: n1. h = 250000
Ry 3
Rn, [N]
28000 |
1. O
26000 |
24000
X - "
22000
20000
™~ |VO5B |
18000 1 I
16000 ~—
14000 \""-ﬁ.
"h\
12000
"-..-_---‘
10000
2000 V01A
VO1B
G000 H‘“‘-—- —
4000 =
2000
0
8 16 24 32 40 48 56 64 72 80
X [mm]
Load correction factor fhs on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
Cdifis sy sthr Jlegd) ) sk fh 1 0.79 0.63 0.5 0.37 0.29
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823
Z e
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L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | MC-MZ | PC-PZ | HC-HZ | FP -FZ \'/ V, | Wkg) | V | Vy | W(kg)
305 L1 140 180 165 140 36 45 40 36 239 48 15 - - -
30512 205 245 230 205 43 52 47 43 1375 | 24 6 158 | 38 7
305L3 256 296 281 256 47 56 51 47 1375 | 24 6 158 | 38 7
305 L4 309 349 334 309 51 60 55 51 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200
E P E P E P E P E P E P E P E P E P
305 L1 - - - - - - - - - - 174 300 204 350 206 350 236 400
305L2 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - - - -
305L3 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - -
305 L4 106 160 126 | 200 126 | 200 136 | 250 136 | 250 183 300 183 350 - -
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20 < 3
L L1 Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP -FZ MC-MZ | PC-PZ | HC-HZ | FP-FZ | V | V1| (ka) | V | V1] (ka)
305 R2 236 376 261 236 140 56 65 60 56 1375 | 24 6 158 | 38 7
305R3 301 341 326 301 122 57 66 61 57 1375 | 24 6 158 | 38 7
305 R4 352 392 377 352 122 61 70 65 61 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132
E P E P E E P E P E P
305 R2 106 160 126 200 126 200 136 250 136 250 183 300
305 R3 106 160 126 200 126 200 136 250 136 250 183 300
305 R4 106 160 126 200 126 200 136 250 136 250 183 300
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input \') V1 V2 V4 V5 A B F L S D U
305 L1 V05B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 | 36
305 L2 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
305 L3 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
305 L4 VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
VO1A | 1375 | 24 36 120 | 186 8 7 27 30 3 M8 19
305 R2-R3-R4
V01B | 158 38 58 120 | 186 10 8 41 50 4 M12 | 28
Permissible' radial and axial loads on L 9,5 il g9, 2 sbre 6970 g olads sla)bs
output shaft with Fhz: no. h = 10,000 000:Fh2: n2. h = 10
120000 Rn;
100000 \ HZMmc g i (+) Anz (=)
PC/PZL ( ( )| -
|
80000 N\ ' Anp () | An; ()
X MZ - MC 55000 | 44000
Rn2 (N) NN 0 HZ - HC -PC- PZ | 55000 | 44000
50000 | MZ/MC \
. T
20000 E Rné\“? ANz S')
0 10 20 30 40 50 60 70 8 90 100 ) Rny | An (+/-)
X (rrl'n) FZ 24000 25000
Fh2=n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
s sy ooty S d) | g5k the MZ - MC - FZ 1 074 | 058 | 046 | 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Perrr_1|SS|bIe radial loads on input L 6099 <id &3, » b sld slab
shaft with Fh1: n1. h = 250000 Fh1: n1. h = 250000
Rny, -
Rn, [N]
28000 I
1
26000 |
24000
X - "
22000
20000
~._| [VO5B ]|
18000 1 b
16000 ~—
14000 \""-ﬁ.
"h\
12000
"-..-_---‘
10000
BO00 V01A
VO1B
BOOD H‘“‘-—- —
4000 —
2000
]
8 16 24 32 40 48 56 64 T2 80
X [mm]
Load correction factor fh1 on shafts | Fh1 =n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
clifis sy sthr Jlerd) ) sk fha 1 0.79 0.63 0.5 0.37 0.29
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20

72
L i —_— Sy
40 130 40 a0
[>]

L
N

[~ [=] (=]
9 —— | & @
Q —] | ./ &% 1 .
= = T @
e & 28 © 3
= « I L
016 n12 sl s ~ Z
37 =
107.5 22.5
" L 115 L 40
a0 2 > ]
M~ ]
Ty | 8] 8 + 3 Ele
o| « © 3 o
o o : n ©
h=2 o (=] o~
| 12 N ~zZz e
I & 79 =
72 20
L Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP-FZ | MC-MZ | PC-PZ | HC-HZ | FP-FZ | V | Vi | Wkg) | V | Vi | Wka)
306 L1 156 234 194 156 65 85 70 65 307 60 23 - - -
306 L2 221 299 259 221 74 95 79 74 239 48 15 - -
306 L3 268 346 306 268 78 98 83 78 1375 | 24 6 158 | 38 7
306 L4 325 403 363 325 82 103 87 82 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200 P225 P250
E P E P E P E P E P E P E P E P E P E P E P
306 L1 - - - - - - - - - - - - | 212 | 350 | 212 | 350 | 242 | 400 | 272 | 450 | 252 | 550
306L2 | - - - - - - - - - - | 174 | 300 | 204 | 350 | 206 | 350 | 236 | 400 | - - - -
306L3 | 106 | 160 | 126 | 200 | 126 | 200 | 136 | 250 | 136 | 250 | 183 | 300 | 183 | 350 | - i _ _ i _ i _
306L4 | 106 | 160 | 126 | 200 | 126 | 200 | 136 | 250 | 136 | 250 | 183 | 300 | 183 | 350 | - ; } } ; } ; }
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306 R i L 130 80 PZ
gull PC

g [2) —_—>
2] 'E o
67.5 2 @
= ©h S 0
LE 22 n4 z
i ra)
201 40
281

L)
=
=
O
=
N

©280

980 h7

©200f7

70*64
Din 5482

-
O
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N

L1 3g° : .
- T\Dj ( 40 | 130 ——
I ol o
o SEE IR e
(=] . i
a5 @ S z
. z
37 a
107.5 22.5

“

v
m
N

M=
-lo o
ala &
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ol © © 3 s
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b=
Z e
PR 79 <n
72 20
L L1 Wight (kg)
MC-MZ | PC-PZ | HC-HZ | FP -FZ MC-MZ | PC-PZ | HC-HZ | FP-FZ | V | Vv1| kg) | vV | V1| (kg)
306 R2 297 375 335 297 140 89 105 94 89 1375 | 24 6 158 | 38 7
306 R3 317 395 355 317 140 85 100 90 85 1375 | 24 6 158 | 38 7
306 R4 364 442 402 364 122 79 95 84 79 1375 | 24 6 158 | 38 7
P71 P80 P90 P100 P112 P132 P160
E P E P E P E P E P E P E P
306 R2 106 160 126 200 126 200 136 250 136 250 183 300 213 350
306 R3 106 160 126 200 126 200 136 250 136 250 183 300 213 350
306 R4 106 160 126 200 126 200 136 250 136 250 183 300 213 350
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. V1 h6
V2
V V1 V2 V4 V5 A B F L S D U
306 L1 307 60 105 155 292 18 11 64 90 7.5 M16 36
306 L2 239 48 82 155 245 14 9 51.5 70 6 M16 36
306 L3 137.5 24 36 120 186 8 7 27 30 3 M8 19
158 38 58 120 | 186 10 8 41 50 4 M12 | 28
306 L4 137.5 24 36 120 186 8 7 27 30 3 M8 19
158 38 58 120 | 186 10 8 41 50 4 M12 | 28
137.5 24 36 120 186 8 7 27 30 3 M8 19
306 R2-R3-R4

158 38 58 120 | 186 10 8 41 50 4 M12 | 28

Permissible radial and axial loads on

output shaft with Fhz: n2. h = 10,000

180000
160000
140000
120000
100000

Rn2 (N)

60000
40000

20000

L 9 Slo 59; 2 slre 5 99 5 (olals sla )b

\‘\
N
[MZ/MC | T~
\\
-_--—__"h

000<Fh2: n2. h =10

Rnz

(+) Anz (-)

C | =—
An, (+) | An, ()
X MZ - MC 70000 | 44000

HZ -HC -PC-PZ| 120000 | 60000

30 40 50 60 70

90

100 110 120 130

Rn2 Ang (+/-)

X (mm) 35000 | 35000
Fh2 =n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
s 55 s Jrd) | ok h MZ-MC-FZ 1 0.74 0.58 0.46 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Permissible radial loads on input L 6099 <id &3, » b sld slab
shaft with Fh1: n1. h = 250000 Fh1: n1. h = 250000
Rny
Rn, [N] Fe
45000 %
40000 X -
. [voeB
35000 1 I
N
30000
™.
25000 -
\\

20000 "“‘---.LVOSB | ~_

[—
15000 ‘L..__ﬁ__-‘- ——
10000 VOIA| | [T |

VO01iB
""'-......___._4.--__-

5000

0o 8 16 24 32 40 48 56 64 72 80 88 96 104 M2

X [mm]
Load correction factor fh1 on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
cdifis sy ofhr Jhgd) ) sk fh1 1 0.79 0.63 0.5 0.37 0.29
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L Wight (kg)
PC -PZ HC - HZ FZ PC-PZ HC - HZ FZ \ Vi | Wikg) \' Vi | Wikg)
307 L1 241 98 71 123 108 88 315 80 35 313 60 28
307 L2 333 190 163 135 120 100 239 48 15 - - -
307 L3 397 254 227 142 127 107 1375 24 6 158 38 7
307 L4 450 307 280 146 131 111 1375 24 6 158 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200 P225 P250
E P E P E P E P E P E p E p E p E P E P E P
307L1 | - - - - - - - - - - - - - - | 195 | 350 | 186 | 400 | 216 | 450 | 216 | 550
307L2 | - - - - - - - - - - | 174 | 300 | 204 | 350 | 206 | 350 | 236 | 400 | - - - -
30713 | 106 | 160 | 126 | 200 | 126 | 200 | 136 | 250 | 136 | 250 | 183 | 300 | 183 | 350 | - _ R . B . B .
307L4 | 106 | 160 | 126 | 200 | 126 | 200 | 136 | 250 | 136 | 250 | 183 | 300 | 183 | 350 | . - . . - . - .
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®100 h7
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®
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® =z
(=Y
LA HC
, L . 143 165
y, 180" ®17 n12
A9 8
r
EL
~ M
Y= = .3
elI— «| 8 & =&
— ] [\ N L=3
[} e8| ©
= o
b
74 27

FZ

18, 180" 417 n12

~
|
| «
+ 9 & €
S
o w
=
<a
L L1 Wight (kg)
PC-PZ HC - HZ FZ PC -PZ HC - HZ FZ v vi | (kg) v vi | (kg)
307 R2 367 224 197 225 173 158 138 239 48 15 - - -
307 R3 467 286 259 140 155 140 120 137.5 24 6 158 38 7
307 R4 493 350 323 122 156 141 121 137.5 24 6 158 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200
E P E P E P E P E P E P E P E P E P
307 R2 - - - - - - - - - - 174 300 204 350 206 350 | 236 | 400
307 R3 106 160 126 | 200 126 200 136 250 136 250 183 300 183 350 - - - -
307 R4 106 160 126 | 200 126 200 136 250 136 250 183 300 183 350 - - - -
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| V1 h6
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V2
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input \") A\ V2 V4 V5 A B F L S D U
307 L1 V07B | 315 80 130 | 200 345 22 14 85 110 10 M16 36
VO7A | 313 60 105 155 | 345 18 11 64 90 7.5 M16 36
307 L2 VO5B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 36
307 L3 VO1A | 137.5 24 36 120 186 8 7 27 30 3 M8 19
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
307 L4 VO1A | 1375 | 24 36 120 186 8 7 27 30 3 M8 19
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
307 R2 VO5B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 36
VO1A | 1375 | 24 36 120 186 8 7 27 30 3 M8 19
307 R3-R4
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
Permissible radial and axial loads on L 9,5 il g9, p» sbre 6 970 g elad slabs
output shaft with Fhz: nz. h =10,000 000<Fh2: n2. h = 10
200000 Rn;
[ |
180000 \\ HZ/HC / ‘
160000 \- PCE2 lJ (+) Anz (=)
~N [ C T —
140000 \ |
N ' Any (+) | An, ()
120000 \ X HZ - HC - PC- PZ | 160000 | 80000
Rn2 (N) N 0
100000
\
80000 \“-—-..._ =L
60000 i
40000 g?nzl (+) Anz (=)
! -
20000 ”'J
0 L Rz |Any(+-)
0 20 40 60 80 10 120 140 160 7 36000 | 37000
X (mm)
Fh2=n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
Caiiss) sz Jordl | pihs th MZ - MC -FZ 1 0.74 0.58 0.46 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Permissible radial loads on input
shaft with Fh1: n1. h = 250000

L %99

Sl Gy, g
Fh1: n1. h = 250000

e ol

S L“)l‘.

Rn.l -
Rn; [N] ]
C )
70000 1
X
60000 ‘\ 0
50000 \\
40000 VO7A | ™
"\ [vo7B]
30000 _\\
20000 VOo5B \""“"'* ——
E H
[ ————
10000
e —— 1 VO1A
VO1B
0 T T
0 16 32 48 64 80 96 12 128
X [mm]
Load correction factor fh1 on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
Sdadssu ofht Dlegd)h V) sEs fh 1 0.79 0.63 0.5 0.37 0.29
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S - g z e
~ 5 ©
0
o
9
< &
L Wight (kg)
PC -PZ HC - HZ FZ PC -PZ HC - HZ FP -FZ \") V, W(kg) \'/ V, W(kg)
309 L1 267 122 96 130 115 95 315 80 35 313 60 28
309 L2 356 215 188 142 127 107 239 48 15 - - -
309 L3 421 278 252 149 134 114 1375 24 6 158 38 7
309 L4 474 331 305 153 138 118 137.5 24 6 158 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200 P225 P250
E P E P E P E P E P E P E P E P E P E P E P
300L1 | - . B B . B B - . B . - - - | 195 | 350 | 186 | 400 | 216 | 450 | 216 | 550
309 L2 - - - - - - - - - - 174 | 300 | 204 | 350 | 206 | 350 | 236 | 400 - - - -
309 L3 | 106 160 | 126 | 200 126 | 200 136 | 250 | 136 | 250 | 183 | 300 183 | 350 - - - - - - - -
309L4 | 106 160 | 126 | 200 126 | 200 136 | 250 | 136 | 250 | 183 | 300 183 | 350 - - - - - - - -
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EL
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= = N oo A=
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FZ

18, 180" 417 n12

~
|
| «
+ 9 & €
S
o w
=
<a
L L1 Wight (kg)
PC-PZ HC - HZ FZ PC-PZ HC - HZ FZ v vi | (kg) v | v | (kg
309 R2 390 247 220 225 180 165 145 239 48 15 - - -
309 R3 452 309 282 140 162 147 127 137.5 24 6 158 38 7
309 R4 516 373 346 122 163 148 128 137.5 24 6 158 38 7
P71 P80 P90 P100 P112 P132 P160 P180 P200
E P E P E P E P E P E P E P E P E P
309 R2 - - - - - - - - - - 174 300 204 350 206 350 | 236 | 400
309 R3 106 160 126 | 200 126 200 136 250 136 250 183 300 183 350 - - - -
309 R4 106 160 126 | 200 126 200 136 250 136 250 183 300 183 350 - - - -
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'!i\"‘ D
\ V1 h6
Yl
V2
vV
input \"/ V1 V2 V4 V5 A B F L S D U
309 L1 V07B | 315 80 130 | 200 345 22 14 85 110 10 M16 36
VO7A | 313 60 105 155 | 345 18 11 64 90 7.5 M16 36
309 L2 VO5B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 36
309 L3 VO1A | 137.5 24 36 120 186 8 7 27 30 3 M8 19
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
309 L4 VO1A | 1375 | 24 36 120 186 8 7 27 30 3 M8 19
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
309 R2 VO5B | 239 48 82 155 | 245 14 9 51.5 70 6 M16 36
VO1A | 1375 | 24 36 120 186 8 7 27 30 3 M8 19
309 R3-R4
V0iB | 158 38 58 120 186 10 8 41 50 4 M12 28
Permissible radial and axial loads on L 9,5 il g9, p» sbre 6 970 g elad slabs
output shaft with Fhz: nz. h =10,000 000<Fh2: n2. h = 10
200000 Rn;
[ |
CRESE \\ HZ/HC / v
160000 \- PCE2 lJ (+) Ang (-)
~N [ C T —
140000 \ |
N ' Any (+) | An, ()
120000 \ X HZ - HC - PC- PZ | 160000 | 80000
Rn2 (N) N 0
100000
\
80000 \“-—-..._ =L
60000 i
40000 g?nzl (+) Anz (-)
20000
0 L Rz |Any(+-)
0 20 40 60 80 10 120 140 160 7 36000 | 37000
X (mm)
Fh2 =n2. h 10000 | 25000 | 50000 | 100000 | 500000 | 1000000
Load correction factor fh2 on shafts
Caiiss) sz Jordl | pihs th MZ - MC -FZ 1 0.74 0.58 0.46 0.27 0.21
HZ-HC-PC-PZ 1 0.76 0.61 0.5 0.31 0.25
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Permissible radial loads on input
shaft with Fh1: n1. h = 250000

L %99

Sl Gy, g
Fh1: n1. h = 250000

e ol

S L“)l‘.

Rn.l -
Rn; [N] ]
C )
70000 1
X
60000 ‘\ 0
50000 \\
40000 VO7A | ™
"\ [vo7B]
30000 _\\
20000 VOo5B \""“"'* ——
E H
[ ————
10000
e —— 1 VO1A
VO1B
0 T T
0 16 32 48 64 80 96 12 128
X [mm]
Load correction factor fh1 on shafts | Fh1=n1.h 250000 500000 | 1000000 | 2000000 | 5000000 | 10000000
Sdadssu ofht Dlegd)h V) sEs fh 1 0.79 0.63 0.5 0.37 0.29
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