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1
MP MR TP TR

2
MP MR JB/ZQ 6101-2002

TP TR ISO/TR13593: 1999

GB/T10095-2001 (ISO1328-1997, IDT)

GB/T3480-1997 (ISO6336-1996, IDT) ; 

GB/T3480-1997 (ISO6336-1996, IDT) ME

3
1) 

2) 

3) 

4) R20

R40

5) 

6) 

7) 

8) 

4
1) 1500r/min

2) 20m/s

3) -40 +45 0

0 45

4) 

1 Brief
MP MR and TP TR Modular gear reducer is designed for heavy duty by our company.

It applies the fire-new design idea and adopts advanced technic produced. It is the new

generation internal currency gear reducer.

2 Standards according to
MP MR Modular gear reducer referred to JB/ZQ6101-2002 Modular Bevel Cylindrical

Gear Reducer  designing and producing.

TP TR Modular gear reducer referred to ISO/TR13593:1999 Enclosed gear drivers

for industrial application  designing and producing.

The gear accuracy of the two products is according to GB/T10095-2001 (ISO1328-1997,

IDT), The calculation of load capacity of gears is by GB/T3480-1997 (ISO6336-1996, IDT)

Calculation methods of load capacity for involute cylindrical gears .

The grade of strength and guality control of materials is ME according to GB/T3480-1997

(ISO6336-1996, IDT).

3 Characteristic features
1) Gears are made of high-grade alloy steel carburizing, quenching and finishing.

 The profile of gears are properly modified, the profile and longitudinal tooth of shaft are

properly modified optimum longitudinal load distribution, lower noise and level vibration.

2) More sizes with a reduced variety of parts by a new unigue unit constrution method. It

has achieved farthest currency and interchange. Better deriver of breed and various form of

installing and mounting is make moder selection easy.

3) The strength of gears, shafts and housings are balancing.

4) Series and specification forms much more in reason. The main parameter of the series

is based on R20 preferential number. Added R40 preferential number for large center

distance.

5) The housings are splitting for convenience of maintenance.

6) The sizes of bearings are bigger as possible.

7) The diameters of input overhang shafts are greather as possible.

8) The design of fans and cooling coils are improved, the dispersing surface of housing

and rated power is greater.

4 Applications
1) Input rotate speed is 1500r/min

2) Gear driving periphenal speed is 20m/s

3) Ambient temperature is -40 +45 . If it is 0 , Lubricant should be preheated to

0  before startup. Heat insulation or cooling measure is needed, when ambient temperatures

is high than  45 .

4) Applicable for the industries such as metallurgy, mine, transportation, cement,

construction, chemicalindustry, textile, light industry and energy industry.



5 MP MR
5.1

5.1.1

MP1 MP2 MP3 MP4 MR2 MR3 MR4

MP1

MP2

MP3

MP4

MR2

MR3

MR4

5.1.2

CW

CCW

F

W

P

i=11.2

Ni

A Ni

MP2 10  11.2  JB/ZQ6101-2002

5.1.3

1) MP1 1 1

2) MP2 2 2

3) MP3 3 3

4) MP4 4 4

5) MR2 5 5

6) MR3 6 6

7) MR4 7 7

3 4

5 MP MR Modular gear reducer
5.1 Models, earmark, form and size

5.1.1 Models

MP1 MP2 MP3 MP4 MR2 MR3 MR4 denotes reducer model.

MP1 denotes single-stage modular cylindrical gear reducer.

MP2 denotes double-stage modular cylindrical gear reducer.

MP3 denotes three-stage modular cylindrical gear reducer.

MP4 denotes four-stage modular cylindrical gear reducer.

MR2 denotes single-stage bevel and single-stage cylindrical gear reducer.

MR3 denotes single-stage bevel and double-stage cylindrical gear reducer.

MR4 denotes single-stage bevel and three-stage cylindrical gear reducer.

5.1.2 Exemple of earmark.

standard

No note, Input shaft rotated both directions.

CW, Input shaft rotated deasil

CCW, Input shaft rotated widdershins

No note, without cooling device

F, with fan

W, with cooling coil

P, with circulation feed lubrication

Installing form I

Nominal drive ratio i=11.2

No note, with Ni

A, without Ni

Size

Model: Double-stage medular

            cylindrical gear reducer

MP2 10  11.2  JB/ZQ6101-2002

5.1.3 Form and size

1) Installing form and outer size and mounting size of MP1 see figure 1, table 1.

2) Installing form and outer size and mounting size of MP2 see figure 2, table 2.

3) Installing form and outer size and mounting size of MP3 see figure 3, table 3.

4) Installing form and outer size and mounting size of MP4 see figure 4, table 4.

5) Installing form and outer size and mounting size of MR2 see figure 5, table 5.

6) Installing form and outer size and mounting size of MR3 see figure 6, table 6.

7) Installing form and outer size and mounting size of MR4 see figure 7, table 7.
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1 MP1 mm

Table 1 Outline and mounting sizes for type MP1      mm
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2 MP2 mm

Table 2 Outline and mounting sizes for type MP2      mm
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3 MP3 mm

Table 3 Outline and mounting sizes for type MP3      mm
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4 MP4 mm

Table 4 Outline and mounting sizes for type MP4      mm
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5 MR2 mm

Table 5 Outline and mounting sizes for type MR2      mm
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6 MR3 mm

Table 6 Outline and mounting sizes for type MR3      mm
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7 MR4 mm

Table 7 Outline and mounting sizes for type MR4      mm
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5.2 Transmission ratio

8 MP1 i i

Table 8 Nominal ratio i and actual ratio i  for type MP1

9 MP2 i i

Table 9 Nominal ratio i and actual ratio i  for type MP2

10 MP3 i i

Table 10 Nominal ratio i and actual ratio i  for type MP3

11 MP4 i i

Table 11 Nominal ratio i and actual ratio i  for type MP4

19 20



12 MR2 i i

Table 12 Nominal ratio i and actual ratio i  for type MR2

13 MR3 i i

Table 13 Nominal ratio i and actual ratio i  for type MR3

14 MR4 i i

Table 14 Nominal ratio i and actual ratio i  for type MR4

5.3

5.3.1 1) MP1 15 16

2) MP2 17 18

3) MP3 19 20

4) MP4 21 22

5) MR2 23 24

6) MR3 25 26

7) MR4 27 28

Ni Ni 8

10% 8 15%

5.3.2 35

21 22

5.3 Carrying capacity

5.3.1 1) Nominal input mechanical power for type MP1 shown in Table 15, nominal thermalpower shown in Table 16.

2) Nominal input mechanical power for type MP2 shown in Table 17, nominal thermalpower shown in Table 18.

3) Nominal input mechanical power for type MP3 shown in Table 19, nominal thermalpower shown in Table 20.

4) Nominal input mechanical power for type MP4 shown in Table 21, nominal thermalpower shown in Table 22.

5) Nominal input mechanical power for type MR2 shown in Table 23, nominal thermalpower shown in Table 24.

6) Nominal input mechanical power for type MR3 shown in Table 25, nominal thermalpower shown in Table 26.

7) Nominal input mechanical power for type MR4 shown in Table 27, nominal thermalpower shown in Table 28.

Above machanical power table is calculated according to gear meterial with Ni . When steel

without Ni  has been applied, if size code 8, it reduced 15%.

5.3.2 The most overhang radial load in middle of input shaft or output shaft shown in table 35.



15 MP1 P
1

Table 15 Nominal input mechanical power P
1
 for type MP1

15 MP1 P
1

Table 15 Nominal input mechanical power P
1
 for type MP1

23 24



17 MP2 P
1

Table 17 Nominal input mechanical power P
1
 for type MP2

16 MP1 P
G1

P
G2

P
G3

Table 16 Nominal thermal power P
G1

P
G2

P
G3

 for type MP1

P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

25 26



P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

27 28

18 MP2 P
G1

P
G2

P
G3

Table 18 Nominal thermal power P
G1

P
G2

P
G3

 for type MP2

19 MP3 P
1

Table 19 Nominal input mechanical power P
1
 for type MP3



P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

29 30

20 MP3 P
G1

P
G2

P
G3

Table 20 Nominal thermal power P
G1

P
G2

P
G3

 for type MP3

21 MP4 P
1

Table 21 Nominal input mechanical power P
1
 for type MP4



23 MR2 P
1

Table 23 Nominal input mechanical power P
1
 for type MR2

22 MP4 P
G1

Table 22 Nominal thermal power P
G1

 for type MP4

21 MP4 P
1

Table 21 Nominal input mechanical power P
1
 for type MP4

31 32



25 MR3 P
1

Table 25 Nominal input mechanical power P
1
 for type MR3

P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

33 34

24 MR2 P
G1

P
G2

P
G3

Table 24 Nominal thermal power P
G1

P
G2

P
G3

 for type MR2



27 MR4 P
1

Table 27 Nominal input mechanical power P
1
 for type MR4

26 MR3 P
G1

P
G2

P
G3

Table 26 Nominal thermal power P
G1

P
G2

P
G3

 for type MR3

P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

35 36



28 MR4 P
G1

P
G2

P
G3

Table 28 Nominal thermal power P
G1

P
G2

P
G3

 for type MR4

P
G3

Note: If circular oil is used, P
G3

 may be increased according to lubricating calculation.

27 MR4 P
1

Table 27 Nominal input mechanical power P
1
 for type MR4

5.4

P
1

1500 1000 750 4%

4%

n
1
=1200r/min

i=4.5 P
2
=380kW 24h t=38

K
A

S
A

32 29

30 K
A
=1.5 S

A
=1.5 P

2m

P
2m

=P
2

K
A

S
A
=380 1.5 1.5=855kW

P
2m

P
1

i=4.5 n
1
=1200r/min 1000r/min 15 MP1-6 i=4.5 n

1
=1000r/

min P
1
=1095kW n

1
=1200r/min

P
1
=1095 1200/1000=1314kW

P
2m

=855kW P
1
=1314kW MP1-6

P
2t

f
1

f
2

f
3

P
2t
=P

2
f
1
f
2
f
3

P
G1

31 33 34

f
1
=1.31

f
2
=1 24h

f
3
=1.25 P2/P1=380/1314=29% 40%

P
2t
=380 1.31 1 1.25=622.3kW

16 MP1-6 P
G1

=352kW P
G1

P
2t

P
G3

869kW

P
G3

P
2t

MP1-6-4.5-I-W

P
2max

1.8P
1

37 38



29 K
A

Table 29 Service factors K
A

30 S
A

Table 30 Safety factors S
A

31 f
1

Table 31 Factor for ambient temperature f
1

39 40

5.4 Selection procedure

The reducer carrying capacity is confined to mechanical strength and nominal thermal

power. So reducer selection must be use two power tables.

First step, selected by nominal power according to reducer mechanical strength. If the

relative error between the actual input rotate speed with the one kind of rotate speed of the

three kind (1500 1000 750) in carrying capacity table doesn’t exceed 4%. It may be

selected condign size by the nominal power of this rotate speed. If the relative error exceeds

4%. It should be selected by nominal power converted according to actual rotate speed. Then

check the nominal thermal power selection examples.

Selection example: A reducer to drive a belt conveyor for big material, driving with electric

motor. Motor speed n
1
=1200r/min, transmission ratio i=4.5, input power P

2
=380kW, single

torque acting on shaft extension, daily operating period=24hrs, topmost ambient temperature

t=38 , large room, airiness cooling naturally, lubricating with oil bath. Required: assemble

style , standard reducer.

First step, reducer is selected according to the table for mechanical strength power, it

must think of service factor K
A
 and safety factor S

A
.

From Annex B, the load is medium shock, reducer lapse brings the product line stopping

production, from table K
15

, K
16

, K
A
=1.5, S

A
=1.5, calculated power P

2m
 is:

P
2m

=P
2

K
A

S
A
=380 1.5 1.5=855kW

Required P
2m

P
1

According to i=4.5 and n
1
=1200r/min near nominal rotate speed 1000r/min, from table A

1
:

MP1-6, i=4.5, n
1
=1000r/min, P

1
=1095kW. When n

1
=1200r/min, converting nominal power:

P
1
=1095 1200/1000=1314kW

P
2m

=855kW P
1
=1314kW, it may select reducer MP1-6.

Seconder: Check for thermal capacity. It must fhink of f
1

f
2

f
3
, It should fill:

P
2t
=P

2
f
1
f
2
f
3

P
G1

From table A
17

, A
18

, A
19

,

f
1
=1.31

f
2
=1 (daily operating period=24 hrs)

f
3
=1.25 P2/P1=380/1314=29% 40%

P
2t
=380 1.31 1 1.25=622.3kW

From A
2
:MP1-6, P

G1
=352KW, P

G1
P

2t
, None but chose discoid cooling P

G3
869kW. P

G3

P
2t
. So can select:

Reducer MP1-6-4.5-I-W, lubricated with oil bath.

Nominal instantaneous load P
2max

1.8P
1
. This example isn’t operating instantaneous

peak load so doesn’t check.
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Table 33 Factor for ratio of load f
2

34 f
3

Table 34 Factor for utilization f
3

35

Table 35 Rodial load on shaft extension

5.5

5.5.1

36

5.5 Use nous

5.5.1 Luricant

There is not lubricant in the reducer unit of delivery. Please pour required lubricant into

the unit before first stating. The quantity needed is by the oil scale (the quantities in tables of

outline and mounting dimensions are for reference only).

The recommended viscosity of lubricant is in the table 36.
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36

Table 36 Viscosity selection mineral base gear oils

-10

Mobil BP ESSO

-10 +90 100

-20 +100 110 Mobil

A preheater is needed, when ambient temperature is lower than -10 .

Some examples of mineral base gear oils as follows: domestic industrial gear oils for

heavy duty, or brands-Mobil, Bp, ESSO and so on. They are suitable for operating tempera-

tures from -10  to +90 , briefly to +100 .

Synthetic gear oils have high aging resistance and favorable effect on the efficiency of the

gear unit and the lower viscosity can be used than mineral oils under a same condition. They

are suitable for operating temperatures from -20  to +100 , briefly to +100 . The brands

ROYAL PURPLE, Mobil can be used.

For the selection of lubricant of special operating conditions, please refer to us.

43 44

5.5.2

6

5.5.3

8.8

5.5.2 Antirust

The allotted antirust time for the inside parts of gear unit in stroe is normal 6 months from

delivery. If the time of store will be greater, please indicate in order.

5.5.3 Mounting

The mounting of gear units must obey the safety rules of the national and local

governments.

He strength of found bolts is class 8.8.

Great care should be taken if the diameters are matching each other between the shaft

of prime mover (usually it is a motor) and the input shaft of gear unit. If there is a great

difference between them, usually stronger motor shaft should be used to take the weight of

coupling (such as the fluid coupling), the gear unit shaft carries the output side of the flexible

coupling.

Exact alignment between the input shaft of gear unit and prime motor or between the

output shaft of gear unit and the shaft of driven machine plays an important role in reducing

vibration, lasting bearing s service life, and ensuring the high reliability operating of the gear

unit.

Please refer to the operating instructions accompanied with the unit for more details.



6 TP TR TP TR Modular gear reducer
6.1 Models, installing form, earmark and outer size

6.1.1 Model

Classification No. of stage Standard type Shaft mounting type Hollow shaft type with feet

TP

TP series

cylindrical

gear units

TR

TR series

bevel cylindrical

gear units

2

3

4

2

3

4

TP2

TP3

TP4

TR2

TR3

TR4

TPMK2, TPMD2

TPMK3, TPMD3

TPMK4, TPMD4

TRMK2, TRMD2

TRMK3, TRMD3

TRMK4, TRMD4

TPHK2, TPHD2

TPHK3, TPHD3

TPHK4, TPHD4

TRHK2, TRHD2

TRHK3, TRHD3

TRHK4, TRHD4

6.1.2 Installing form

TP TP Series

Standard type

Hollow shaft type with feet

TR TR Series

Standard type

Hollow shaft type with feet

6.1.3 Example of earmark

R CW
L CCW
T  both directions
TR CW as main direction
TL  CCW as main direction

 Without ouxiliary cooling
A  with fan
B  with cooling coil
C  with fan and cooling coil
D * with circulation feed lubrication

** Assembly style

Nom.Ratio

 Size

 Stage
None  Solid output shaft

K  Hollow shaft with key connection
D  Hollow shaft with shrink disk

None  Solid output shaft and feet mounting
M  Hollow shaft without feet
H  Hollow shaft with feet

TP  Helical gear unit
TR  Bevel-helical gear unit

TR M K 3 08 45 I A R

*

**

( )

45 46
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38 TP2 TPMK2 TPMD2 TPHK2 TPHD2 mm

Table 38 Installing size for type TP2 TPMK2 TPMD2 TPHK2 TPHD2 mm

8 TP2 TPMK2 TPMD2 TPHK2 TPHD2

Figure 8 Outline for type TP2 TPMK2 TPMD2 TPHK2 TPHD2

6.1.4 Outline and mounting size

1) TP2 TPMK2 TPMD2 TPHK2 TPHD2 8 38

  Outline and mounting sizes of TP2 TPMK2 TPMD2 TPHK2 TPHD2 reducer see figure 8, table 38.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

5 17 22

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there are shaft extensions on both ends of input shaft

(assembly style , , ), the dimensions of other end

must be consulted with us.

5. Welding housings are for size 17 to 22.

l2 l1
l1

l1F

l1F

l1
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39 TP3 TPMK3 TPMD3 TPHK3 TPHD3 mm

Table 39 Installing size for type TP3 TPMK3 TPMD3 TPHK3 TPHD3 mm

9 TP3 TPMK3 TPMD3 TPHK3 TPHD3

Figure 9 Outline for type TP3 TPMK3 TPMD3 TPHK3 TPHD3

2) TP3 TPMK3 TPMD3 TPHK3 TPHD3 9 39

  Outline and mounting sizes of TP3 TPMK3 TPMD3 TPHK3 TPHD3 reducer see figure 9, table 39.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

5 17 22

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there are shaft extensions on both ends of input shaft

(assembly style , , ), the dimensions of other end

must be consulted with us.

5. Welding housings are for size 17 to 22.

l2 l1
l1

l1F l1F

l1F

l1
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40 TP4 TPMK4 TPMD4 TPHK4 TPHD4 mm

Table 40 Installing size for type TP4 TPMK4 TPMD4 TPHK4 TPHD4 mm

10 TP4 TPMK4 TPMD4 TPHK4 TPHD4

Figure 10 Outline for type TP4 TPMK4 TPMD4 TPHK4 TPHD4

3) TP4 TPMK4 TPMD4 TPHK4 TPHD4 10 40

 Outline and mounting sizes of TP4 TPMK4 TPMD4 TPHK4 TPHD4 reducer see figure 10, table 40.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

5 17 22

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there are shaft extensions on both ends of input shaft

(assembly style , , ), the dimensions of other end

must be consulted with us.

5. Welding housings are for size 17 to 22.

l2
l1

l1
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41 TR2 TRMK2 TRMD2 TRHK2 TRHD2 mm

Table 41 Installing size for type TR2 TRMK2 TRMD2 TRHK2 TRHD2 mm

11 TR2 TRMK2 TRMD2 TRHK2 TRHD2

Figure 11 Outline for type TR2 TRMK2 TRMD2 TRHK2 TRHD2

4) TR2 TRMK2 TRMD2 TRHK2 TRHD2 11 41

  Outline and mounting sizes of TR2 TRMK2 TRMD2 TRHK2 TRHD2 reducer see figure 11, table 41.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there is an extension on a middle shaft (assembly

style , , ), the dimension of the extension must

be consulted with us.

l2

l1

l1F

G1
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42 TR3 TRMK3 TRMD3 TRHK3 TRHD3 mm

Table 42 Installing size for type TR3 TRMK3 TRMD3 TRHK3 TRHD3 mm

12 TR3 TRMK3 TRMD3 TRHK3 TRHD3

Figure 12 Outline for type TR3 TRMK3 TRMD3 TRHK3 TRHD3

5) TR3 TRMK3 TRMD3 TRHK3 TRHD3 12 42

  Outline and mounting sizes of TR3 TRMK3 TRMD3 TRHK3 TRHD3 reducer see figure 12, table 42.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there is an extension on a middle shaft (assembly

style , , ), the dimension of the extension must

be consulted with us.

l1 l1

l1F

l1F
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43 TR4 TRMK4 TRMD4 TRHK4 TRHD4 mm

Table 43 Installing size for type TR4 TRMK4 TRMD4 TRHK4 TRHD4 mm

13 TR4 TRMK4 TRMD4 TRHK4 TRHD4

Figure 13 Outline for type TR4 TRMK4 TRMD4 TRHK4 TRHD4

6) TR4 TRMK4 TRMD4 TRHK4 TRHD4 13 43

  Outline and mounting sizes of TR4 TRMK4 TRMD4 TRHK4 TRHD4 reducer see figure 13, table 43.

1 GB/T1095-2003

2 D2 D3  G4 G6 44 45

3

G2 d2 l2

4

Notes:

1. Key connection, keyway acc, to GB/T1095-2003.

2. D2, D3, G4, G6 and the dimensions of hollow shafts

see table 44 and table 45.

3. If there are shaft extensions on both ends of output

shaft (assembly style , , ), take G2, d2, l2 as the

dimensions of other end.

4. If there is an extension on a middle shaft (assembly

style , , ), the dimension of the extension must

be consulted with us.

l1
l1
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14 Figue 14

44 Table 44

7) 14 44

  Sizes of hollow shafts for parallel key connections see figue 14, talbe 44.

a  TR2 TRM2 TRH2   For Type TR2, TRM2 and TRH2.

b  TA- Nm TA-Torque required for locking screw of shrink disc, N.m.

a TR2 TRM2 TRH2 For Type TR2, TRM2 and TRH2.

b  End plate, screws, Parallel key will be Supplied on request.

15

45

8) 15 45

  Sizes of hollow shaft shrink disks see figure 15, table 45.
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9) 46  Connections of cooling coils see table 46.

10) 16 47  Size of back stops see figure 16, table 47.

6.2 Carrying capacity

1) TP2 TPMK2 TPMD2 TPHK2 TPHD2 48

Nom. power Ratings and Thermal Capacities of TP2 TPMK2 TPMD2 TPHK2 TPHD2 reducer see table 48.

16 Figure 16

47 Table 47

48 Table 48

1)  Without cooling 2)  With fan cooling

3)  With cooling coil 4)  With fan and cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open

(1)  03-11 The parts of units from size 03 to 11 will be mainly from stock

M
N2

Backstops are dimensioned to brake out put
torques up to gear unit nominal output torque M

N2
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49 Table 49

1)  Without cooling 2)  With fan cooling

3)  With cooling coil 4)  With fan and cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open

(1)  06-11 The parts of units from size 06 to 11 will be mainly from stock

3) TP4 TPMK4 TPMD4 TPHK4 TPHD4 50

Nom. power Ratings and Thermal Capacities of TP4 TPMK4 TPMD4 TPHK4 TPHD4 reducer see table 50.

50 Table 50

1)  Without cooling 3)  With cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open

(1)  06-11 The parts of units from size 06 to 11 will be mainly from stock

63 64

2) TP3 TPMK3 TPMD3 TPHK3 TPHD3 49

Nom. power Ratings and Thermal Capacities of TP3 TPMK3 TPMD3 TPHK3 TPHD3 reducer see table 49.



5) TR3 TRMK3 TRMD3 TRHK3 TRHD3 52

Nom. power Ratings and Thermal Capacities of TR3 TRMK3 TRMD3 TRHK3 TRHD3 reducer see table 52.

52 Table 52

1)  Without cooling 2)  With fan cooling

3)  With cooling coil 4)  With fan and cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open

(1)  06-11 The parts of units from size 06 to 11 will be mainly from stock

4) TR2 TRMK2 TRMD2 TRHK2 TRHD2 51

Nom. power Ratings and Thermal Capacities of TR2 TRMK2 TRMD2 TRHK2 TRHD2 reducer see table 51.

51 Table 51

1)  Without cooling 2)  With fan cooling

3)  With cooling coil 4)  With fan and cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open
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6) TR4 TRMK4 TRMD4 TRHK4 TRHD4 53

Nom. power Ratings and Thermal Capacities of TR4 TRMK4 TRMD4 TRHK4 TRHD4 reducer see table 53.

53 Table 53

1)  Without cooling 3)  With cooling coil

a)  In a small workshop b)  In a large workshop c)  In the open

(1)  06-11 The parts of units from size 06 to 11 will be mainly from stock

6.3
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69 70

K
SF

AGMA ISO

K
SF

0.25

K
SF

0.5

These K
SF

 are empirical values based on AGMA and ISO specifications and our experience. They apply

for nomal operating conditions. They apply for electric motors as prime movers, if prime motor is a multicylinder

combustion motor, 0.25 has to be added to the K
SF

, if prime motor is a singlecylinder combustion motor, 0.5

has to be added to the K
SF

.

54 K
SF

Table 54 Service Factors K
SF

Mixer
Pure liquids

Liquids and solids

Liquids variable density

Blowers
Centrifugal

Lobe, vane

Clay working machinery
Pug mill

Brick press

Compressors
Centrifugal

Lobe

Reciprocating, Multicylinder

Reciprocating, Singlecylinder

( ) Conveyors-general purpose
Uniformly loaded or fed

Not uniformly fed

Reciprocating or shaker

Cranes
Main hoist

Light duty

Medium duty

Heavy duty

Travel of Slewing
/

Peak torque/ Nom. motor torque

1.5

1.75

2.0

( ) Luffing non-reversing torque

Boom hoist

Crusher
Stone or ore

Dredges
Cable reels

Conveyors

Cutter head drives

Pumps

Screen drivers

Stackers

Winches

Elevators
Bucket

Escalators

Freight

Hosits
Heavy duty

Medium duty

Skip hoist

Extruders
General

Plastics variable speed

Plastics fixed speed

Rubber continuous or intermittent operation

Fans
Centrifugal

Cooling towers

Forced draft

Induced draft

Industrial & mine

3

1.00

1.00

1.00

1.00

1.00

1.00

1.50

1.00

1.00

1.50

1.75

1.00

1.00

1.50

1.00

1.15

1.25

1.40

1.65

1.85

1.00

3 10

1.00

1.25

1.25

1.00

1.25

1.25

1.75

1.00

1.25

1.50

1.75

1.00

1.25

1.75

1.15

1.25

1.45

1.70

2.20

2.35

1.25

10

1.25

1.50

1.50

1.25

1.50

1.50

2.00

1.25

1.50

1.75

2.00

1.25

1.50

2.00

1.30

1.45

1.85

1.90

2.20

2.5

1.45

3

1.25

1.75

1.25

1.25

2.00

2.00

1.75

1.25

1.25

1.00

1.00

1.00

1.75

1.25

1.25

1.50

1.50

1.75

1.75

1.00

2.00

1.25

1.50

1.50
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1.25

2.00

1.25

1.25

2.00

2.00

1.75

1.25

1.25

1.25

1.15

1.25

1.75

1.25

1.25

1.50

1.50

1.75

1.75

1.00

2.00

1.25

1.50

1.50

10

1.50

2.00

1.50

1.50

2.00

2.00

2.00

1.50

1.50

1.50

1.25

1.50

2.00

1.50

1.50

1.50

1.50

1.75

1.75

1.25

2.00

1.25

1.50

1.50

Application

Load Duration hours

per day

Load Duration hours

per dayApplication

6.3 Selection Procedure

1  Known criteria:

Type of prime mover; Power P
1
 in kw, speed n

1
 in r/min;

Type of driven machine; Power P
2
 in kw, speed n

2
 in r/min; Required ration i=n

1
/n

2
;

Load duration in hours, starts per hour, operating cycle per hour in %;

Loading nature (uniform moderate shock, heavy shock), required reliability (normal, high, higher);

Ambient temperature in , heat dissipation in workside, cooling water temperature in ;

Type of coupling, Any additional force acting on shaft extension;

Assemble style, direction of ratation of output shaft (if both directions please show the main

direction);

Any other special requirements.

2  Selection the size according to nom. Power ratings

The nom. power ratings of TP and TR units (table 52 to table 57) are valid for uniform load, daily

operating time in 10h and up to 5 starts per hours, permitting a starting torque of two times the rating

torque, unidirectional rotation, the safety factor of contact strength for a pair of gears is about 1, and

the failure probability < 1%. For both directional rotations, P
N
 should be multiplied by a factor 0.7 to 1.

0, in accordance with the actual conditions. A lower value is selected, if the reverse load is high, the

change of direction is frequent and a low service factor K
SF

 is taken; otherwise a higher value can be

selected. The nom. power rating P
N
 of the selected unit is according to the following equation:

P
C
=P

2
K

SF
P

N

Where P
C

Calculated power

P
2

Driven machine power

K
SF

Service factor, see table 58

3  Check on thermal power rating

The thermal capacities P
t
 (table 52 to table 57) of TP and TR units are valid for an ambient

temperature 20 , Operating cycle 100% per hour and the workside altitude less or equal 1000m.

Otherwise they must be corrected, the following formula should be met:

P
ct
=P

2
K

T
K

W
K

alt
P

t

Where P
ct

Calculated thermal power

K
T

Ambient temperature factor, see table 59

K
W

Operating cycle factor, see table 60

K
alt

Altitude factor, see table 61

4  Check for radial load on shaft extension

The overhang radial force on input shaft F
r1

125 T1(N), The overhang radial force on output

shaft F
r2

250 T2(N), where T1-Nom. input torque in Nm, T2-Nom. output torque in Nm.

5  Check for max. Torque

The  maximum Starting torque or braking torque T
1max

 should be met the following formula:

P
N

T
1max

n1K
ST

/9549  Where K
ST

Peak torque factor, see table 62.



Table 55  K
T

Ambient temperature factor K
T

Table 56  K
W

Operating cycle factor K
W

Table 57  K
alt

Altitude factor K
alt

Table 58  K
ST

Peak load factor K
ST

P1=280kW n1=1500r/min

P2=230kW n2=34.6r/min 10h 3

3000Nm 100m 50 100%

5000N

a. 

i=n1/n2=1500/34.6=43.35 45

54 K
SF

=1.25

P
C
=P

2
K

SF
=230 1.25=287.5(kW)

49 P3 09 45 P
N
=320kW P

C

b. 

55 K
T
=1.65 56 K

W
=1 57 K

alt
1.0

P
ct
=P

2
K

T
K

W
K

alt
=230 1.65 1 1=379.5(kW)

49 09 140kW

55 K
T
=1.30 P

ct
=P

2
K

T
K

W
K

alt
=230 1.3 1 1=299kW 340kW

P
CT

54 K
SF

Table 54 Service Factors K
SF

Feeders
Apron

Belt

Disc

Reciprocating

Screw

Food industry
Cereal cooker

Dough mixer

Meat grinders

Slicers

Generators and exciters

Lanudry
Tumblers

Washers

Metal mills

Runout table Non-reversing group drive

Runout table Non-reversing individual drive

Runout table reversing

Slab pushers

Shears

Wire drawing, winding

Cooling beds

Continuous casting

Pumps
Rotary

Reciprocating

Proportioning

Paper machines
Of all kind

Sugar industry
Beet slicer

Cane knives

Crushers

Mills (low speed end)

Lumber industry
Main drive

Main log conveyors

Green chains

Floor chains

Cut-off saws

Chain or craneway transfers

Plastics industry
Primary processing

Batch mixers

Continuous mixers

Mills

Calenders

Secondary processing

Blow molders

Pre-plasticizers

Coating, Film, pipe, rods, sheet

Rubber industry
Batch mixers

Continuous mixers

Mixing mill-2 smooth rolls

Batch drop mill-2 smooth rolls

Cracker warmer, 2 rolls, 1 corrugated roll

Cracker-2 corrugated rolls

Refiner

Calenders

Sewage disposal equipment

Bar screens, Chemical feeders, Sludge collectors

Dewatering screens, Scum breakers

Slow or rapid mixers, Thickeners, Vacuum filters

Screw pumps

Water turbines

Rotary screens

Cement industry
Concrete mixers

Rotary kilns

Tube mills

Separators

Roll crushers

Dryers & coolers

Textile industry
Of all kind

3

1.00

1.00

1.00

1.50

1.00

1.00

1.25

1.25

1.25

1.00

1.25

1.50

1.50

2.00

2.00

1.50

2.00

1.25

-

-

1.00

1.25

1.25

-

2.00

1.50

1.50

1.75

1.75

1.50

1.50

1.50

3 10

1.25

1.15

1.00

1.75

1.25

1.00

1.25

1.25

1.25

1.00

1.25

1.50

1.50

2.00

2.00

1.50

2.00

1.25

1.50

1.40

1.20

1.50

1.25

1.80

2.00

1.50

1.50

1.75

1.75

1.50

1.50

1.50

10

1.50

1.50

1.25

2.00

1.50

1.25

1.50

1.50

1.50

1.25

1.50

2.00

1.50

2.00

2.00

2.00

2.00

1.25

1.50

1.40

1.30

1.50

1.50

2.00

2.00

1.50

1.50

1.75

1.75

1.50

1.75

1.50

3

1.50

1.50

1.75

1.50

1.25

1.50

1.50

1.50

1.25

1.75

1.50

1.50

1.50

1.75

2.00

1.50

1.50

1.25

1.50

1.50

-

-

1.25

-

-

-

-

-

1.50

1.25

3 10

1.50

1.50

1.75

1.50

1.25

1.50

1.50

1.50

1.25

1.75

1.50

1.50

1.50

1.75

2.00

1.50

1.50

1.25

1.50

1.50

1.50

-

1.25

1.50

-

-

1.60

-

1.50

1.25

10

1.75

1.75

1.75

1.50

1.25

1.50

1.50

1.50

1.25

1.75

1.50

1.50

1.50

1.75

2.00

1.50

1.50

1.25

1.50

1.50

1.60

2.00

1.50

1.50

2.00

1.80

1.60

2.00

1.75

1.50

Application

Load Duration hours

per day

Load Duration hours

per dayApplication
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Selection example:

Required: Type and size of a cylindrical gear reducer for the drive of a belt conveyor.

Known criteria: Prime mover, electric motor, P1=280kW, speed n1=1500r/min, Max. starting

torque 30000NM; Driven machine, belt vonveyor, P2=230kW, speed n2=34.6r/min, load is uniform,

duty 10 h/day, 3 starts per hour, Installation in a small workshop, altitude 100m, ambient temperatur

50 , operating cycle per hour 100%, assemble style: I, direction of rotation of output shaft: CCW,

overhang radial load on output shaft: 5000N.

Solution:

a. Determine size:

Required ratio i=n1/n2=1500/34.6=43.35, so, the nominal ratio of selected unit is 45.

According to given conditions, from table 54, K
SF

=1.25, So

P
C
=P

2
K

SF
=230 1.25=287.5(kW)

Form table 49, type P3, size 09, nominal ratio 45, the nominal power P
N
=320kW P

C

b. Check thermal capacity

According to given conditions, from table 55, K
T
=1.65, from table 56, K

W
=1, from table 57, K

alt

1, so

P
ct
=P

2
K

T
K

W
K

alt
=230 1.65 1 1=379.5(kW)

From table 49, the thermal capacity of unit P309 in a small workshop is 140kW P
CT

, use cooling

coil, from table 55, K
T
=1.30, P

ct
=P

2
K

T
K

W
K

alt
=230 1.3 1 1=299kW, the thermal capacity 340kW

P
CT

c. Check the radial load

F
rmax

=250 T2=250 9549 P
N
/n2=250 9549 320/34.6=74294 5000N

d. Check start torque

From table 54 K
SF

=0.5

So, the type TP309-45BL is chosen.

6.4 Use nous

 5.5 according to 5.5.

T
1max

n1

9549
K

ST
=

3000 1500

9549
0.5=235.6kW P

N

c. 

F
rmax

=250 T2=250 9549 P
N
/n2=250 9549 320/34.6=74294 5000N

d. 

54 K
SF

=0.5

TP309-45BL

T
1max

n1

9549
K

ST
=

3000 1500

9549
0.5=235.6kW P

N
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