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1. Summary 

 

Thank you very much for using the frameless motor products of Changzhou Fulling Motor Co Ltd, 

with high efficiency, stable operation, long lifetime and simple installation. We provide customized services, 

please contact us with your detail requirements and applications. 

This manual contains instructions for installing with different components in the kit. 

The motor series of our frameless motor are: 

FL50BL, FL63BL, FL70BL, FL85BL, FL115BL 

 

2. Motor Structure 

 

Frameless motors generally includes two parts: a stator assembly and a rotor assembly.  

The stator assembly includes a stator core, a copper winding in the stator core, and a PC board (PCB). 

The PCB is for circuit leading and for hall sensor soldering.  

The hall sensor gets rotor position and provide position signals for the customer control system. The hall 

sensor signal output can be led out by plug terminals.  

In order to keep the reliability and lifetime, the stator assembly is vacuum potted with potting glue.  

 

The rotor assembly includes magnetic ring with permanent magnets on it. The permanent magnet is fixed 

on the ring by methods according to specific working conditions. The choice of permanent magnet 

material depends on the application requirements. The options for Magnet materials is NdFeB or SamCo 

or others. 

 

 

 

3. Unboxing and Storage 

                                                                                                                                      



 

 4 / 9 

 

The stator assembly and rotor assembly are protectively packed in EPE foam with zip-lock bags. The stator 

and rotor are separately packed to different boxes, to avoid scratch or anti-rust during transportation and 

storage. 

3.1 Unboxing 

 

After open the box, please check appearance of stator or rotor assembly. If any hurt or scratch on appearance, 

please contact our company for checking. 

 

3.1.1 Rotor Unboxing 

 

The rotor assembly comes with strong magnetic part. When take out from box, please pay attention to keep 

away from magnet or magnetic conduct parts,  

Notes: 

- When taking out different rotor assembly at the same time, please keep safety distance among each 

other to avoid strike cause broken.                                                                                                                             

- When taking out rotor assembly, Please keep safety distance from the medical devices such as 

pacemaker.  

- When taking out rotor assembly, please keep safety distance from magnet or magnetic conduct parts, to 

avoid strike cause broken 

- Please handle gently when taking out rotor assembly. 

 

 

3.1.2 Stator Unboxing 

 

The stator assembly includes stator core with winding, and sensor elements on PCB.  

Notes, 

- When taking out the stator assembly, please make sure to operate with antistatic, to avoid sensors 

broken. 

- When taking out the stator assembly, please wear gloves to avoid dust. 

- Please keep safety distance from the rotor assembly, to avoid strike cause broken. 

- If not use at the moment, please keep the stator assembly in zip-lock bag, not take out in the air to avoid 

rust. 

 

3.2 Storage 

 

The storage condition for frameless motors is -20℃ ~ +85℃, with maximum humidity 85%. In a clean 

and well-ventilated warehouse, without any corrosive gas. Under this condition, the storage period of the 

motor is one year (12 months). 

 

4. Motor Assembling Instruction 

 

To keep safety and reliable using of our motors, we provide bellows recommendations for the external 

assembly of our frameless motor.  
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4.1 Stator and Rotor Positioning 

The axial and radial positioning of the stator and rotor assembly of the frameless motor is very important, 

and the good positioning keeps the motor run smoothly. 

 

4.1.1 Axial Positioning 

In general, the length of the rotor assembly of a frameless motor design is larger than that of the stator, 

especially when there are Hall elements. During axial positioning, the stator assembly must be completely 

coupled to the rotor, and the rotor assembly must be completely covered by the stator, to ensure that the 

motor does not have axial tension and the motor does not lose output torque.  

The axial positioning for assembly of the stator and rotor as bellows figures. 

 

Correct axial positioning Wrong axial positioning 

 

4.1.2 Radial Positioning 

The stator and rotor assembly need to be concentric. When the rotor rotates, it is not allow that the rotor 

runs eccentric, or rotor contact the stator. The air gap must be considered when design the tolerances of 

installation of stator and rotor assembly. The cumulative tolerance cannot exceed the maximum half of the 

single air gap. The value of the air gap depends on the motor model. Please check our catalog or drawing 

for detail information.  

The radial position of the stator and rotor assembly as bellows figures: 

 

 

Correct radial positioning                     Wrong radial positioning 
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4.1.3 Angle Positioning 

The angular positioning of the stator and rotor assembly should ensure that the axis of the stator and rotor 

coincide, to avoid any angular deviation of the stator and rotor assembly, as bellows figures. The 

deviation will also causes uneven air gap, or unstable running, or rotor contact stator. 

 

 

Correct angle positioning                            Wrong angle positioning  

 

The above positioning is common installation notes. Other problems that may cause the stator and rotor 

axial misalignment or uneven air gap should be avoid. 

 

4.2 Stator Assembling 

The stator assembling must ensure that the stator is firmly fixed on the equipment during the operation of 

the motor, without any tangential sliding. 

There are three main ways of stator assembling 

- The stator is fixed by the end covers 

- The stator is fixed by shrink fit or press fit.  

- The stator is fixed by  bonding with glue 

 

4.2.1 Stator Fixed by Endcaps 

The diagram of stator fixed by front and rear endcaps as follows figure. The interface of front and rear 

endcaps should be tightly pressed with the front and back of stator core. Not allow any movement of the 

stator after assembling during motor operation.  

Then fix the front and rear endcaps by bolt screws. The front and rear endcaps are also support for bearings 

and other components. The leadwire from stator assembly, should output from some window on endcap. 

 

The outer cycle of stator core which made by machining, will be good concentricity to match the endcap 

whose inner diameter is processed by machining. The maximum dimension of the inner diameter, is the 

outer diameter of stator core, then use transition  fit for assembling. The limit fit tolerance can be selected 

as H8 / js9. 

javascript:;
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4.2.2 Shrink Fit 

 

It is a bit difficult to give a specific introduction to the dimensions for shrink fit. However, our suggestions 

are as follows: 

- Different motor housing materials have different coefficients of thermal expansion (CTE). If the 

motor housing is made of aluminum, the limit fit tolerance dimension is recommended to be N8 / h8. 

And pay attention to the temperature of storage or operation, not exceed the limit. 

- The motor housing should bear the torque transmitted from the stator, and the thickness of the motor 

housing should be defined according to the motor torque. The big torque needs thicker housing. 

- The surface roughness should be suitable for shrink fit. 

  

Figure for shrink fit or tight fit 
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4.2.3 Stator Bonding by glue 

Fix by bonding with glue is simple to operate.  We recommend to use tight fit for motor housing and stator 

core, with limit fit tolerance as H8 / js9, which can ensure the concentricity between the motor housing and 

the stator assembly. The axial position of stator core can be depend to some shoulder of motor housing. The 

glue strength need to bear tangential force of stator to motor housing, there is not allow any axial or radial 

movement during motor operation. As bellows the figure. 

 

 

Motor fixed by glue   

 

4.3 Rotor Assembling 

The shaft material we suggest 40Cr, or other similar steel. There are several methods for shaft to fix to rotor 

assembly: 

- Screw fixation  

- Bond by glue  

- Tight fit 

The concentricity and the even air gap between the stator and the rotor must be ensured by any of the 

above methods.  

There are different options for tolerance levels of rotor inner hole, and it affects price much. 

 

4.3.1 Screw Fixation 

The rotor is fixed onto the shaft by tight fit. The limit fit tolerance is recommended to be H8 / h7. 

Meanwhile, made the parts by machining to ensure good concentricity. Use a rear cover plate to press the 

other end of the rotor at the bottom, with a gap between the shaft and the rear cover plate in the axial 

direction. The rear cover plate and the shaft are fixed by the bolt screws. So the rotor assembly is fixed onto 

the shaft. The number and the size of bolt screws is defined according to the motor torque.  
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4.3.2 Bond by glue 

It is difficult to provide the specific fit tolerance for glue. It is according to the glue type, rotor size, shaft 

size, motor torque and other parameters. It is necessary to add glue storage slot on the surface of the shaft, 

such as thread shape for glue store. 

 

 

 

4.3.3 Tight Fit 

Tight fit is a method by fix the rotor to shaft by proper tight fit of rotor inner diameter and shaft outer 

diameter, with limit tolerance as H8 / p7. And please also consider the speed, output torque and other 

parameters, consider the proper roughness on the surface of the shaft. 
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