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1. The structure scheme, appearance diagram and other attached diagrams in sample are examples, 
there is no strict proportion requirement. If you need exact dimension of certain types, please contact 
our sales dept.. (The unmarked dimension units are mm).

2. Gear unit has been tested before delivered, users should add lubrication oil before running.

3. We can only refer to the marked oil in the mannul. Actual oil filling level should be the same with 
the mark on oil immersion lens.

4. Lubrication oil viscosity should be selected according to working conditions and ambient 
temperature.

5. To prevent accidents, all the rotation parts should be added with protective covers according to 
safety regulation of the nation and region.

Note!
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P series

Basic type designation

Stages of planetary gear
(2 or 3)

Size

Accessories

Input modes

Output modes

P series gear unit features

◆ High modular design.
◆ Compact design and dimension, light weight.
◆ Wide range of ratio, high efficiency, stable
   running and low noise level.
◆ Several planet wheels run with load at the
   same time and distribute the power to r
   ealize the combination and separation of moving. 
◆ Realize the coaxial transmission easily.
◆ Rich optional accessories.
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Compact type with motor designation:

Basic type with motor connection flange designation:

P series

P s Size

Size

eries

Accessories

Accessories

Input modes

Input modes

Stages of planetary

Stages of planetary
gear(2 or 3)

gear(2 or 3) 

N=Hollow shaft with shrink disc
B=Solid shaft with parallel key
C=Hollow shaft with involute splines
D=Solid shaft with involute splines

Input modes
N=Hollow shaft with shrink disc
B=Solid shaft with parallel key
C=Hollow shaft with involute splines
D=Solid shaft with involute splines

N=Standard(coaxial)
S=Helical gear stage
L=Bevel gear stage
K=Bevel&helical gear
     stage

Input modes
N=Standard(coaxial)
S=Helical gear stage
L=Bevel gear stage
K=Bevel&helical gear
     stage
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Type selection and example:

Refer to f1 on P6

Prime mover factor

Prime mover factor

Input speed

Check peat torque

Check the radial force on the shaft

Calculation of the utilization

Check thermal capacity

Determination of lubrication system

Determination  of every item include
in the Type Desination

Peak torque: Max. load torque, which means max. torque due to be caused from starting, braking, or max. pulsating load.(Generally, it refers to the peak starting or braking
toruqe.

For details about Type Desination, see P1&P2.

V1, V3, V11, V31: Dip lubrication；B51： Pump lubrication;
Other mounting positions: splash lubrication.

If P1≤PG=PG1*ft*f14, no
cooling device is required;

If P1＞PG, auxiliary cooling
device should be installed.

Utilization=P1/P1N*100%
f14: factor for utilization

Refer to Fr table on P5.

Determination of gearbox size
referring to the talbe of 
“Transmission Capacity”

Calculation of the input power of the
gearbox on the basisi of the torque
power required by the driven machine

≤1500r/min/Consult us if higher speed required.
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Prime mover
Motor
Motor speed: n1=1000r/min
Max. starting torque: 2000N.m
(This value is usually provided by users, it is routine to
calculate by 1.6 times of nominal torque of electric motor)
Driven machine
Name: conveyor
Speed: 12.5r/min
Required torque: 68000N.m
Duty: 12h/d
Starts per hour: >3
ED: 60%
Ambient terperature: 0-20℃
Place of installation: 
Altitude: below 1000m
Other requirement: helical gear stage input, solid output shaft
with parallel key, input shaft facing downwards

Selection steps:
1. Determination of gear unit type
1) Calculation of the ratio: i=n1/n2=1000/12.5=80
2) Selcetion of gear unit type:
P2S...B5 selected(as per ratio, input shaft and output shafts).
2. Determiantion of gear unit size:
1) Calculation of nominal power of gear unit:
P1=T2*n1/(9550*i*η )
η =0.93(The transmission efficiency data from P2)
P1=2000N.m*1000/(9550*80*0.93)=95.7kW
P1N>P1*f1*f2
See P6, f1=1.5; See P3, f2=1
P1N≥95.7*1.5*1=143.6kW
Selected from the table of transmission capacity: P2SB14-80-B5,
where P1N=153kW, iex=78.8
2) Check
3.33*95.7=318.681≥P1N, satisfied.
3) Check of peak torque
P1N≥TA*n1*f3/9550, See P03, f3=0.5
P1N=153kW≥2000*1000*0.5/9550, satisfied.
3. Check thermal capacity
Nominal poer utilization=P1/P1N=95.7/153=0.625=62.5%
See P03, f14=0.9, f4=1.16; See P26, PG1=94kW
PG1*f4*f14=94*1.16*0.9=100.32kW>P1
So no extra cooling device is needed.
Lubrication: Dip lubrication
4. Determine the gear unit: P2SB14-80-B5-99
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Note: For lower output speed, apply the largest Fr2 value in each type.

Symbol specification
ED=duty cycle per hour, for example, ED=60%
f1=driven machine factor
f2=prime mover factor
f3=peark torque factor
f4=ambient temperature factor
f14=utilization factor
PG1=gear unit thermal capacity without extra cooling device
Fr2=nominal radial force on output shaft
P1N=rate power
TA=max. torque occuring on input shaft, e.g. peak operating, starting or braking torque.

Radial force on output shaft(Fr2)
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1. Determination of nominal power of driven machine.
*) The norminal power usually corresponds to max. torque.
**) The actual service factors should comply with the actually classified loads.
***)Thermal capacity checking is necessary.
2. The factors listed above are empirical values only. If the driven machine design is not common, please consult us.
3. For the driven machines which are not listed in the table, please consult us. 
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1. Determination of nominal power of driven machine.
*) The norminal power usually corresponds to max. torque.
**) The actual service factors should comply with the actually classified loads.
***)Thermal capacity checking is necessary.
2. The factors listed above are empirical values only. If the driven machine design is not common, please consult us.
3. For the driven machines which are not listed in the table, please consult us. 

SF factor

Ordinary: Single machine halts when gear units fail, easy to replace spare parts and minor loss occured. 1.0≤SF≤1.3

Important: A product line or an entire plant halt when gear units fail, heavy loss. 1.3≤SF≤1.5

Highly reliable: Several production problem happens gear units fail, enormous loss and life injuries. 1.5≤SF

SF

Thermal factor

10℃

20℃

30℃

40℃

50℃

1.14

100%

Duty cycle per hour

1.00

0.87

0.71

0.55

1.20

80%

1.06

0.93

0.75

0.58

1.32

60%

1.16

1.00

0.82

0.64

1.54

40%

1.35

1.18

0.96

0.74

2.04

20%

1.79

1.56

1.27

0.98

Ambient
Temperature

f4
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P2N thermal capacity(horizontal mounting):

P2S thermal capacity(horizontal mounting):

P3N thermal capacity(horizontal mounting):

P3S thermal capacity(horizontal mounting):

Note: Thermal capacity of other mounting positions, please consult us.

Size

Size

Size

Size



Size

Size

Size

Note: Thermal capacity of other mounting positions, please consult us. 
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P2L thermal capacity(horizontal mounting):

P2K thermal capacity(horizontal mounting):

P3K thermal capacity(horizontal mounting):
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Combi-type:
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Size: 11, 12

Size: 10 Size: 16, 19, 20, 23, 24, 25, 26, 29, 30, 33, 34

Size: 14, 18, 21, 22, 27, 28, 31, 32

Size: 09, 13, 17
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Dimensions of output shafts:

Hollow shaft with shrink disc Hollow shaft with involute spline

Hollow shaft with involute spline acc. to Din 5480.

Hollow shaft with shrink disc

Size

Hollow shaft:
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Solid shaft:

Solid shaft with parallel key Solid shaft with involute spline

Solid shaft with involute spline acc. to DIN5480.

Solid shaft with involute spline

External spline

Solid shaft with
parallel key
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Accessories:
Input/output braket(code: 96):

Output bracket on request
of actual working conditions
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Torque arm on one side(code:75):

Support

Coupling bar

Direction of rotation, 
facing the output shaft

*) Nominal size B=22-35, tolerance -0.12
    Nominal size B=44-55, tolerance -0.15
    Nominal size B=60-70, tolerance -0.20
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Torque arm on two sides with rubber bushes(code: 76):
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Torsion shaft support(code:77):
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Motor braket:

Motor braket(code:71): For PK..., PL... vertical mounting.

Motor braket(code:71): For PK..., PL... horizontal mounting.

Motor braket(code:72): for horizontal motor

Tightening torque:

Flange Base

BoltBolt
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Flange input:
P2S:

Note: (1)‘*’he power of coupled motor in selection must be sufficient for transmission capacity requirements;
              ‘**’the flanges listed in the table are standard. Consult us if any deviation exists.
          (2) For combinations with torque arm on one side, please consult us.
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P3N

Note: (1)‘*’he power of coupled motor in selection must be sufficient for transmission capacity requirements;
              ‘**’the flanges listed in the table are standard. Consult us if any deviation exists.
          (2) For combinations with torque arm on one side, please consult us.
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P2K

Note: (1)‘*’he power of coupled motor in selection must be sufficient for transmission capacity requirements;
              ‘**’the flanges listed in the table are standard. Consult us if any deviation exists.
          (2) For combinations with torque arm on one side, please consult us.
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P2L

Note: (1)‘*’he power of coupled motor in selection must be sufficient for transmission capacity requirements;
              ‘**’the flanges listed in the table are standard. Consult us if any deviation exists.
          (2) For combinations with torque arm on one side, please consult us.
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P3K

Note: (1)‘*’he power of coupled motor in selection must be sufficient for transmission capacity requirements;
              ‘**’the flanges listed in the table are standard. Consult us if any deviation exists.
          (2) For combinations with torque arm on one side, please consult us.
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Accessories codes:

Code Accessories

Without accessories

Output bracket

Motor bracket

Braket for horizontal motor

Torque arm(on one side)

Torque arm(on both sides)

Torsion shaft support

Support Ⅰ

Support Ⅱ
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Lubrication system

Oil compensating system for vertical mounting positions V1, V3, V11 and V31.

Forced lubrication with motor pump

Note: For mounting postions, see P50.

PK..., PL..., and PS21-PS36 in B51 mounting position, forced lubrication is neccessary.

In case of vertical mounting postion, normal lubrication system would fail to feed the overhead rolling 
bearings. To ensure an adequate supply of lubricants, the oil level has to be increased accordingly. As 
shown above(D1, D2), an oil compensating tank with breather is attached for this purpose. I can fitted
either to the gear unit or to customer’s machine frame. The actual dimension and final position will be
decided when the product is ordered.
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Horizontal

Coaxial

Vertical

Helical-
planetary

Bevel-
helical-
planetary

Bevel-
planetary

Torque arm
In the case of B51, V1, V3, V11, V31 mounting postion,
it’s neccesary to consider gearbox lubrication, please
consult us.

P.N.

P.N.



ZHEJIANG RED SUN MACHINERY CO.,LTD
Add: No. A07, North Side Of The 57 Provincial Road, Mabu Town, Wenzhou City, Zhejiang Province, China

Tel: +86-577-58113212     Fax: +86-577-58113207

E-mail: info@cn-redsun.com 

Web: www.cn-redsun.com 


