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1 Reducer for single screw extruder
1.1 Product overview
This product is a special gear transmission device designed for plastic and rubber single screw extruder 
equipment. Its gear parts are made of high-strength alloy steel, and the gears are processed by carburizing, 
quenching, and high-precision gear grinding. The gear accuracy level is 6 (GB10095), and the tooth surface 
hardness is HRC58~62. A large-size thrust bearing is configured at the front end of the hollow output shaft to 
withstand the axial thrust generated when the screw is working.
The whole machine has the advantages of compact design structure, high load-bearing capacity, stable 
transmission, low noise, and high efficiency.

1.2 Application scope
• The speed of the reducer input shaft should not exceed 1500 rpm.
Note: When the reducer input shaft is connected to the prime mover (motor, internal combustion engine, etc.)
through a pulley (gear, sprocket, etc.), the speed and input torque of the reducer input shaft will change, and
additional radial load will be generated, which usually leads to changes in the selection or requirements of the
reducer.
• Operation environment temperature: -40°C~50°C. Operation under low ambient temperature might require

a lubricant preheating before starting, or the use of low-temperature lubricant.
• The reducer can be operated in both positive and negative directions.
Note: When the reducer input shaft is equipped with a shaft end lubrication pump for forced lubrication, the
default rotation direction is: facing the output shaft direction (thrust pack connection end) and rotating clock-
wise (i.e., configured as a right-hand screw). If there are different requirements, please indicate them when
ordering.

1.3 Notes
• All exposed rotating parts of the reducer should be equipped with protective covers by the user in accor-

dance with the corresponding local safety regulations to prevent accidents.
• The instruction manual must be carefully read before the reducer is tested.
• The drawings in the sample are only examples and are not binding. The company reserves the right to

change.
• The weights in the sample are average values   and are not binding.
• The amount of lubricating oil added in the sample is only a reference value. The actual lubricating oil

should be based on the oil mark.
• The viscosity of the lubricating oil should comply with the data shown on the reducer nameplate.
• When the reducer is installed outdoors, it should be avoided from sunlight, and the user should configure

appropriate protective devices.
• The installation form of the reducer shall comply with the provisions of the Appendix 3 of the cover -

General Rules for the Installation Form of Guomao Reducer.
• The relevant graphic symbols of the reducer are as follows:

Breather plug Fuel filler port Oil level mark Oil drain port

1.4 Product selection

1. Determine the nominal transmission ratio iN:
Example: The speed of the reducer input shaft n1=1500rpm, the speed of the output shaft
n2=152rpm,
Required transmission ratio:
Select the nominal transmission ratio:

2. Select the reducer model and specifications
Select according to the input power P (or output torque T), and the condition must be met: P1≥P (or
T2≥T).
Example: Input power P=45kW.
According to table A-1, ZLYJ200 should be selected.
Rated power is P1 =60kW, 60kW≥45kW, meets the requirements

3. Check the heat power of the reducer
The standard configuration of the reducer meets the following conditions:
According to table A-2
The standard configuration cooling coil meets the use requirements.

4. Determine the assembly form of the reducer
Determine the assembly form of the reducer according to the installation requirements.

5. Calculation of axial thrust
Screw diameter
Screw pressure
Axial thrust

6. Calculate thrust bearing life (Unit: hours)

Thrust bearing rated load Ca=923 kN

Calculated life of thrust bearings (Unit: hours)

Note:
• The conversion formula of the rotating shaft transmission power P (kW) and torque T (Nm) and rotation

speed n (rpm):

• When there is a high requirement for the transmission ratio accuracy, please check the actual transmission
ratio iex of the reducer.

• If there is a large additional radial load on the reducer input shaft due to factors such as the connection
method, the allowable additional radial load Fr at the input shaft extension must be verified.

• If the actual speed of the reducer input shaft is lower than 600rpm and forced lubrication is required, it is
recommended to use a lubrication pump driven by a motor.



Reducer speci�cations

Transmission rate

Motor power (kW)

Output speed (rpm)

Screw diameter (mm)

Screw trust (kN)

Reducer speci�cations

Thermal power PG1

Thermal power PG2

Thermal power PG3

Reducer thermal power (kW) Table A-2

Reducer speci�cationsNominal 
transmission 

ratio

Nominal speed
(rpm)

Input n1 Output n2

Reducer speci�cationsNominal 
transmission 

ratio

Nominal speed
(rpm)

Input n1 Output n2

Table A-1

1.5 Product Series
1.5.1 ZLYJ Series
ZLYJ series reducer is a special transmission device designed for single-screw extruders with the advantages 
of compact structure, high load-bearing capacity, smooth transmission, high efficiency, low noise, and high 
reliability.

1.5.1.1 ZLYJ Series model illustration
The basic elements of the reducer model include: reducer series code, specification number, nominal transmis-
sion ratio and installation form.

1.5.1.2 ZLYJ Series recommended specifications

Reducer series code Speci�cation code Version 
code

Enhanced type code

Omitted: Ordinary type
S: Enhanced type

Output shaft hole type

H: Flat key
R: Rectangular spline

K: Involute spline

Installation form

According to Appx. 3

Nomina 
transmission ratio

Notes:
Thermal power PG1: Thermal power when the reducer has no auxiliary cooling measures.
Thermal power PG2: Thermal power when the reducer has built-in cooling coil.
Thermal power PG3: Thermal power when the reducer is equipped with forced circulation and cooler.
The shadow           marks the standard configuration of the reducer.

Notes:
The above table shows the data of ordinary reducers. For reinforced reducers, please multiply the corresponding ordinary data by a 
factor of 1.12.
The power and torque in the table have taken into account the operating factor and safety factor, and can be directly selected when 
used for plastic extruders. For rubber extruders, multiply by a factor of 0.9.

1.5.1.2 ZLYJ Series rated power and output torque

Rated power P1 (kW) and rated output torque T2 (kNm)



Speci�cations

Speci�cations

Direction G

Direction F Installation form
Output shaft spline connection

Model

Internal
thread

Note:
• ×2 in b2 indicates a symmetrical double bond. The output connection methods and dimensions of the three speci�cations of 450, 560 and 630 are for reference only. The speci�c method can be determined when ordering.
• The weight in the table is an estimated weight, which will change due to factors such as installation form and product structure, so the value is for reference only. The refueling amount is the reference refueling amount under horizontal installation conditions.

Model information description:
Model information only applies to standard configuration of reducer. The standard configuration of JE series 
reducer is natural cooling and oil immersion lubrication.
The configuration of forced lubrication and cooling device should be indicated.
When the input and output shaft dimensions or installation form do not meet the standards, the requirements 
must be indicated.

Reducer series code

Transmission level Speci�cation Code

Output shaft hole type

H: Flat key
R: Rectangular spline

K: Involute spline

Installation form

According to Appx. 3Nomina 
transmission ratio

1.5.1.5 ZLYJ Series appearance and installation dimensions

Input shaftExternal installation
Output shaft Table A-3

Flat key (GB/T 1095)

Rectangular spline R (GB/T 1144) Involute spline K (GB/T 3478.1)

Output shaft
Thrust pack

Thrust bearing and 
screw (reference)

Cooling pipe 
joint

Weight
(Reference)

Fuel
amount

(Reference)

1.5.2 JE high-load series
JE high load-bearing series single screw extruder reducer is a high-efficiency transmission device designed for 
extruders. Adopting modular design and equipped with high-specification thrust bearings, this product has the 
advantages of compact structure, high load-bearing capacity, stable transmission, high efficiency, low noise 
and high reliability.

1.5.2.1 JE series model illustration

Rated 
load
Ca

(kN)

Maximum 
screw 

diameter 
(mm)



Reducer speci�cationsNominal 
transmission 

ratio

Nominal speed
(rpm)

Speci�cations

Speci�cations

Speci�cations

Input
n1

Output
n2

Input shaft

Input shaft

Thrust pack
Thrust bearing and screw (reference)

Cooling pipe 
joint

Weight
(Reference)

Fuel amount
(Reference)

Tail center internal
thread M20

Reducer speci�cations

Thermal power PG1

Thermal power PG2

Thermal power PG3

Table A-5

Notes:
Thermal power PG1: Thermal power when the reducer has no auxiliary cooling measures.
Thermal power PG2: Thermal power when the reducer has built-in cooling coil.
Thermal power PG3: Thermal power when the reducer is equipped with forced circulation and cooler.
The shadow                  marks the standard configuration of the reducer.

Notes:
The power and torque in the table have taken into account the operating factor and safety factor, and can be directly selected when used for plastic extruders. For rubber extruders, 
multiply by a factor of 0.9.
When the error between the input speed or output speed and the nominal speed in the table is greater than 4%, the power conversion should be carried out according to the 
principle of equal fine torque with reference to the nearest speed.
1.5.2.3 JE Series reducer heat power rate

Flat key (GB/T 1095) Rectangular spline R (GB/T 1144) Involute spline K (GB/T 3478.1)

Direction A
R/K spline connection

Installation form

Rated load Maximum screw 
diameterModel

1.5.2.2 JE series rated power and output torque 1.5.2.4 JE series appearance and installation dimensions
Rated power P1 (kW) and rated output torque T2 (kNm)

Reducer thermal power (kW)

External installation Table A-6

Table A-6



Model Input speed Output speed Input power
Single shaft 

output torque

SZ Series technical parameters
Model Input speed Output speed Input power

Single shaft 
output torque

SZL Series technical parameters

1.5.3 Precise transmission ratio

1.5.3.1 ZLYJ Series precise transmission ratio

1.5.3.2 JE High-load Series precise transmission ratio

Note: The precise transmission ratio is for reference only and is not legally binding. The company reserves the rights to make changes. 

Note: The precise transmission ratio is for reference only and is not legally binding. The company reserves the rights to make changes. 

Nominal 
transmission 

ratio

Reducer specifications

Precise transmission ratio

Table A-7

Nominal 
transmission 

ratio

Reducer specifications

Precise transmission ratio

Table A-8

2 Special reducer for twin-screw extruder
2.1 SZ/SZL series special reducer for conical twin-screw extruder
2.1.1 Product overview
SZ/SZL series special reducer is a special transmission device for conical twin-screw plastic extruder, which consists of a 
reducer and a distribution box. The input power is decelerated and torque-increased by the reducer, and then output to the 
distribution box, which then drives the two conical screws to run synchronously in opposite directions.

The parameters and structure of SZ/SZL series special reducers are optimized. The gears are made of high-strength 
low-carbon alloy steel, which is treated by carburizing and quenching, and the gear grinding process is adopted. The 
distribution box body is made of ductile iron. The product has the advantages of high load-bearing capacity, low noise, 
stable operation, and high transmission efficiency.

2.1.2 Application scope
• The input speed of the reduction box is not higher than 1500 rpm.
• The input shaft and the motor shaft are connected through an elastic coupling.

2.1.3 Cautions
• There are serpentine cooling water pipes inside the reduction box and distribution box, which are cooled by circulating

water. The cooling water inlet temperature must not be higher than 30°C.
• The reduction gearbox and distribution box should be mounted on a plane of the same horizontal height. When the

outer spline of the long shaft of the distribution box is inserted into the spline hole of the output shaft of the reduction
box, check the clearance between the bottom surface of the two boxes and the mounting plane under the condition of
loosening of the ground nut, and make appropriate adjustments if necessary, so as to ensure that the coaxiality
between the output shaft of the reduction box and the long shaft of the distribution box meets the requirements.

• After installation, please check manually to confirm that all parts rotate flexibly without any jamming.
• The coaxiality of the screw and the output spline shaft of the distribution box directly affects the service life of the

gears, bearings and other important parts of the distribution box. When installing, the spline should be removed,
applying a percentage gauge, and meticulously check the radial runout of the spline shaft. Please use a plug ruler to
check whether the contact between the screw and the end face of the spline shaft of the distribution box is good, and
eliminate the error.

2.1.4 Technical parameters



Spline
sleeve

Model

Model

Model

Model

Model

Spline sleeve Spline sleeve

Spline sleeve

Notes:
• The input shaft of SZL92 is located on the outside.
• The dimensions in the table are for reference only. The company reserves the right to change them. Please verify when ordering.

2.1.5 SZ Series appearance and installation dimensions 2.1.6 SZL Series appearance and installation dimensions



Model

Model

Model

Model

Supporting screw
speci�cations Input power Input speed Input power Input speedTransmission

ratio

Workstation layout Shaft extension assembly

Involute spline K Gear sleeve Speed   ratio gear

Module M = 3 × Gear sleeve Z1 = 23

Module M = 4 × Gear sleeve Z1 = 27

Module M = 4 × Gear sleeve Z1 = 34

Module M = 5 × Gear sleeve Z1 = 33

Module M = 8 × Gear sleeve Z1 = 29

Module M = 10 × Gear sleeve Z1 = 29

Gear sleeve Z2=32

Gear sleeve Z2=31

Gear sleeve Z2=41

Gear sleeve Z2=35

Gear sleeve Z2=31

Gear sleeve Z2=32

3 Special reducer for rubber machinery
The reducer for rubber machinery is a special transmission device designed and developed to adapt to the 
characteristics of various rubber machinery and meet the special operating requirements of the equipment. 
With gears manufactured using the hard tooth surface process, the product has many advantages such as 
high precision, strong load-bearing capacity, low noise, high transmission efficiency, stable and reliable opera-
tion and long service life.

3.1 Special reducer for EXTR series
The EXTR series special reducer is used in the rubber and plastics industry. It is a high-precision and 
high-loading gear transmission device for supporting transmission of multi-compound or single-screw extrud-
ers.
The output shaft of the reducer adopts spline connection gear sleeve design.
The reducer is equipped with a forced circulation lubrication cooling system, and is equipped with automatic 
protection systems such as oil pressure, oil volume and oil temperature to ensure safe and reliable operation of 
the reducer.

3.1.1 Application scope
• The input speed of the reduction box is not higher than 1500 rpm.
• The input shaft and the motor shaft are connected through an elastic coupling.

3.1.2 EXTR Series technical parameters

Notes:
• The data in the table have taken into account the operating factor and safety factor.

3.1.3 EXTR Series appearance and installation dimensions

Notes:
• When C2 in the table has a "-", ΦD2 is a concave stopper. When it has a "+", ΦD2 is a convex stopper.
• The speed ratio gear Z2 is for reference only.
• The installation form of the reducer shall comply with the provisions of the cover three: Appendix: General Rules for Installation of Guomao Reducer.



Technical parameters of reducer for internal mixer
Model

Model

Model Transmission ratio Output torque (Nm)

Technical parameters

Model Output speed (rpm) Output torque (kNm)

Technical parameters

Installation form

Technical parameters of reducer for open mixer

Installation form

Re�nery volume
(L)

Transmission
ratio

Output torque
(kNm)

Output speed (rpm) Output shaft 1/output shaft 2

Model Roller diameter
(mm)

Transmission
ratio

Output torque
(kNm)

Output speed (rpm) Output shaft 1/output shaft 2

Note:
Please consult for detailed parameters, dimensions and more customized specifications.

Note:
Please consult for detailed parameters, dimensions and more customized specifications.

3.2 Special reducer for internal mixer
The reducer for internal mixer is a special transmission device designed and developed for closed rubber mixer. The 
reducer is designed as a parallel double output shaft structure.

3.3 Special reducer for open mixer
The reducer for open mixing mill is a special transmission device designed and developed for open rubber mixing mill. The 
reducer is designed as a parallel double output shaft structure.

Note:
Please consult for detailed parameters.

3.4 Special reducer for kneading machine
The reducer for reducer for kneading machine is a special transmission device designed for pressurized kneading 
machine.

3.5 Special reducer for calender
The calender special reducer is a combination of special transmission devices designed and developed for multi-roll 
calenders. It has high transmission accuracy and stable and reliable operation.



Workload unloading Main motor
shutdown

(Lubrication device
shutdown) (Cooling device shutdown)

Possible factors

Rolling/crushing noise: gear/bearing damage

Knocking noise: uneven gear meshing

Incorrect coupling installation

Lubricant impurities/deterioration

Reducer installation foundation

Reducer �xings loose

Seals severely worn/aged

Incorrect seal installation

Lubricant impurities/excessive amount of lubricant

Loose local pressure at the seal/poor oil return

Loose fasteners for component connection

Loose component connection

Excessive lubricant

Lubricant impurities/deterioration

Poor lubrication/damaged lubricating pump

Cooling system failure

Poor ventilation around the reducer

Poor lubricant supply

Lubricant impurities/deterioration

Bearing damage/impurities

Bearings bear additional loads

Bearing clearance

Pipeline leakage

Low injection back pressure

Filter blockage

Oil pump damage/low oil pump �ow�

Possible solutions

Check gears/bearings

Consult us

Check couplings

Check lubricants

Consult us

Check �xtures

Replace seals

Install correctly

Check lubricants

Improve exhaust/oil return

Check fasteners

Check mating surfaces

Check lubricant level

Replace lubricant

Check/replace lubricating elements

Check cooling device

Maintain ventilation and prevent accumulation of debris

Check lubricant level

Replace lubricant

Check/replace bearings

Check load/consult us

Check/adjust clearance

Check/tighten pipelines

Adjust injection elements

Clean/replace �lter element

Replace oil pump

Fault phenomenon

Abnormal, uniform operating noise or vibration

Abnormal, uneven operating noise or vibration

Abnormal noise in the �xed area of   the reducer

Oil leakage at the shaft seal (oil seal)

Oil leakage at the joint surface of the components

High operating temperature of the reducer

High bearing temperature

Forced lubrication oil pressure is too low

4 General technical description of reducer
4.1 Safety instructions
All operations related to transportation, storage, installation, assembly, connection, operation, maintenance and 
overhaul must be performed by qualified operators in accordance with the following requirements:
• Read the product manual and circuit diagram carefully and keep them properly.
• Pay attention to the warning and safety signs of the reducer.
• Comply with the specific regulations and requirements related to the equipment.
• Follow the relevant regulations on safety and accident prevention formulated by the national/local govern-

ment/specific industry.

4.2 Usage conditions
Generally, reducer products should be used under the following conditions:
• Ambient temperature: -40°C~50°C. When the ambient temperature is low, the lubricating oil should be 

preheated before starting, or low-temperature lubricating oil should be used. The working temperature rise 
of the reducer should be ≤70°C, and the working oil temperature should be ≤90°C.

• Environmental humidity: ≤85%
• The place of use should be free of corrosive and explosive gases or vapors and should be well ventilated.

4.3 Transportation and storage
During transportation, the reducer should be reliably fixed, necessary protective measures should be taken and 
the reducer lubricating oil should be drained completely.
If the reducer is out of service for a long time, it must be operated every 2 to 3 weeks.
Additional anti-rust measures are necessary for reducers that have been out of service for more than 6 
months: the interior should be filled with lubricating oil, the shaft ends and unpainted surfaces should be 
treated with wax anti-rust coating, and grease should be applied to the oil seal lip to prevent the penetration of 
anti-rust agent.
Before the reducer is put into operation again after being out of service for a long time, the oil seal must be 
checked for aging and failure and maintained and replaced.

4.4 Installation and connection
• The reducer must be installed on a flat, reliable, stable and vibration-free solid foundation.
• The connection between the reducer and the input prime mover should give priority to the elastic connec-

tion method for error compensation.
• When the reducer and the input prime mover are connected using pulleys, gears, sprockets, etc., the 

attached radial load must be checked.
• It is forbidden to hammer the reducer shaft end.
• The exposed rotating parts of the reducer (coupling, pulley) should be covered with protective covers.
• When performing installation and connection operations, the power supply should be cut off and measures 

should be taken to prevent the power supply from being accidentally connected.
• After installation, lubricating oil must be added to the reducer.

4.5 Start-up and operation
• Before starting the reducer, please first check whether the lubricating oil has been filled. When the ambient 

temperature is lower than 100°C, check whether the pour point of the lubricating oil meets the starting 
requirements according to the instructions.

• Before starting, check whether all connections are loose and whether the safety protection devices are 
complete.

• When the reducer is equipped with a motor-driven lubrication pump, the lubrication pump should be turned 
on before the reducer is started.

• Before loading and using, the reducer should be run at no load for 5 to 10 minutes to fully lubricate the 
bearings and gears inside the reducer. When the reducer is used for the first time, before normal opsration, 
it must be loaded step by step after no-load operation, with 20% of the rated load added each time and run 
for 1 to 2 hours until the rated load is reached and without any abnormal phenomena.

4.6 Inspection and maintenance
• The speed reducer maintenance should be carried out when the machine is stopped. Generally the following steps are 

followed when the machine is stopped:

• The reducer should be inspected daily for normal operation.
• According to the service life and inspection results, the reducer should be maintained according to the instructions.

4.7 Lubrication and cooling
Generally, reducer products should be used under the following conditions:
• The reducer lubricating oil should be CKD220 or CKD320 heavy-duty industrial closed gear oil.
• When the reducer is equipped with a forced lubrication device, the oil supply pressure of the lubrication pipeline is 

generally between 0.1MPa and 0.4MPa.
• When the reducer is equipped with a water cooling device, the cooling water supply pressure should generally be 

between 02.MPa and 0.3MPa, and the cooling water inlet temperature should not be higher than 30°C. When the 
reducer is equipped with a forced lubrication cooling system, the ratio of cooling water flow to lubricating oil flow should 
be 1.5:1.

4.8 Troubleshooting

Notes:
• If the reducer fails during the warranty period and needs repair, it should be completed by our after-sales service personnel.
• If the fault is still not resolved after repair/replacement of spare parts, please consult.



Appendix: General Rules for Installation of Guomao Reducer
This general rule applies to all situations where the installation form of this series of reducers 
is not described in detail.
The installation form of the reducer consists of two parts: the shaft extension assembly form 
and the station installation form. The complete installation form code is composed of the 
shaft extension assembly code + the station installation code.
Shaft extension assembly form and shaft extension assembly code:

Workstation installation form and workstation installation code:
Standard workstation installation form and standard workstation installation code:

Special station installation form and special station installation code representation method:

Shaft position code: 1, 2, 3, 4. The vertical input shaft code (0) is usually determined by the model name and the code is omitted.

The shaft extension assembly code is composed of the shaft extension position code.
Shaft extension
assembly code

The work position refers to the working position of the reducer. The work position is not affected by the 
presence of multiple mounting surfaces.
The work position is not affected by the rotation of the reducer in the horizontal plane.

Example 2: A 30 degree rotation from M1 to M4 and a 20 degree 
rotation to MS can be represented as: M14R30M1SRZO

Example 2: A 30 degree rotation from M1 to M4 can be represented 
as: M14R30.

Standard workstation installation code


