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__________________________________________________________________________________________ 

Abstract: Spiral conveyors have a wide range of applications in real life, and it is precisely 

because of the increase in applications that more and more spindle safety issues are valued. 

Therefore, the main axis of screw conveyors has been checked for transmission. The bending 

moment and torque received by the main shaft were calculated, and the strength was checked. 

After checking the main shaft, the bearing was checked, including the check of the head bearing 

and the tail bearing strength. The calculation results show that the bending moment at the 

midpoint of the spindle is the largest, the bending moment is 9567N/m, the torque of the spindle 

is 1326N/m; the strength of the spindle is less than the yield strength, so the strength 

requirement is satisfied; the head uses two cone rolls the sub-bearings and the tail are double-

row self-aligning ball bearings. After checking and calculation, the head and tail bearings meet 

the strength requirements. 

__________________________________________________________________________________________ 

1. INTRODUCTION 

Spiral conveyor, commonly known as "twisted dragon", is the use of spiral rotary motion to 

achieve horizontal or vertical material transport in the pipeline or trough.Screw conveyor can 

be used for transporting materials in shape of powder, granules or small block, compared with 

other transportation equipment, screw conveyor has simple structure, low manufacture cost, 

convenient maintenance, conveying groove material closed, little pollution to the 

environment.It can be loaded at any point of the line, or it can be loaded and unloaded at 

multiple points.In addition, mixing, stirring or cooling can be carried out simultaneously in the 

process of material transportation, so it has been widely used in petrochemical, papermaking, 

food, mining and metallurgy industries.In this paper, the overall structure stability and 

transmission efficiency of the screw conveyor are improved by checking the transmission of 

the main shaft of the screw conveyor. 

2. THE CALCULATION OF BENDING MOMENT OF THE SPONDLE 

Material inside the chassis is moving at a constant speed, pressure on the spindle, the material 

can be approximately regarded as is still inside the casing, material around the spindle rotating 
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centrifugal movement at the same time, has also been surface friction action, all the material 

weight of load on the spindle is calculated, also includes the main shaft and the weight of the 

blade.The length of the spindle is 10m, and the distance between the middle suspension bearing 

is 2.5m. The force diagram of the spindle in the vertical direction is shown in fig. 1. 

 

Fig 1. Principal axis direction 

Where G = G1 + G2, G1 is the weight of the material filled in the shell, and G2 is the weight of 

the spindle. The total weight of the material in the computer housing G1: The cross-sectional 

dimensions of the material in the housing are shown in Fig. 2. The volume occupied by the 

spiral blades in the housing is not calculated. 

 

Fig 2. Dimension cross section of material in the casing 
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Self-weight G2 of spindle and spiral blade: simplified calculation of blade, blade width 87.5mm, 

thickness 6mm, screw pitch 250mm, screw shaft of 10m is stretched and welded by 40 spiral 

blades in total.The inner diameter of the ring under the blade is estimated to be 80mm, while 

the outer diameter is 167.5mm, ignoring the cut gap.The strength of the spindle can be better 

guaranteed by calculating and checking the self-weight.The spindle thickness is 6mm. 
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Screw machine at the time of installation, more than 5 meters distance, the interval of about 

three meters will be under the chassis to install a bearing, the design for the interval of 2.5 
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meters to install a bearing, the casing can be seen as a rigid, hanging bearing is fixed on the 

chassis, screw spindle each moment should also be the same, so the calculation for a moment, 

and then calculate the maximum, for checking. 

According to the force diagram in the vertical direction of the spindle in fig. 1, the following 

equation can be calculated: 

1 2 3 4 5    F F F F F   
 

1 2 3 4 5    F F F F F G    
 

Solution: 

1 2 3 4 5    1275.6 F F F F F N    
 

The moment equation can be obtained: the distance between the horizontal coordinate and F1 

is X, and the vertical coordinate is the bending moment, then, 

）（ 5.2,0,113  XXFM
 

 

 

According to the equation, the torque diagram is drawn. As shown in fig. 3, it can maximum. 

So, we can substitute X equals 5 into this equation m/9567max NM 
. 

 
Fig 3. Shear diagram and bending moment diagram 

3. CALCULATE THE TORQUE OF THE SPINDLE  

In the process of screw drive material, it is subject to relatively large torque. The material slides 

forward through the screw blade. Refer to the mechanical design manual and the calculation 

formula of torque: 

）（ 5,0),5.2(3114  XXFXFM

）（， 5.7,0)5()5()5.2( 43115  XXGXFXFXFM

），（ 100),5.7()5()5()5.2( 543112  XXFXGXFXFXFM  

be concluded that the bending moment at the middle point of the spindle is the  
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P: the rated power of the spindle drive  

n : the speed of the spindle,Brought in: 

1.16
9549 1326 / m

83.53
T N                                             (1) 

4. SPINDLE STRENGTH CHECK  

After calculating the bending moment and torque of the spindle, it is known from the materials 

mechanics textbook, then the strength is checked and the intensity of the fourth strength is used: 

2 21
0.75 [ ]M T

W
                                                              (2)

 
The calculation formula for the bending section coefficient W is: 
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The spindle strength is checked, the spindle is a hollow shaft, the outer diameter is D=75mm, 

the inner diameter is d=63mm, and 38 m101.2 W is taken into equation 4-2 to obtain 

a8.45 MP . After consulting the data, the spindle is generally selected carbon. Steel 

material, its [ ]= a8.45 MP , ][＜ ,so the size of the spindle is selected properly. 

5. BEARING STRENGTH CHECK 

The design of the spiral machine, the middle hanging bearing is selected sliding bearings, high 

strength, do not check, the main check the head and tail of the bearing, head and tail bearing 

force diagram shown in Fig. 4. 

 

Fig 4. Head and tail bearing force diagram 

The force of the bearing in the vertical direction has been calculated: F1 = F2 = 1275.6 N. The 

force in the horizontal direction is the friction between the material and the casing. Refer to the 

relevant data[1] and take the larger value between the wheat and the steel plate. Is 0.3. The 

total friction is: 

NG 69.15213.50723.0f 1    

02010201 f FFFF  ，
 

SO: 

NFF 85.7600201   
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5.1 Head bearing check 

The head uses two tapered roller bearings and the model number is 32812 (GB/T 297--1994). 

The force in the horizontal direction is mainly supported by the outermost tapered roller bearing, 

and the bearings near the inner side mainly maintain the balance and The effect of preventing 

the sliding of the outer bearing; the force in the vertical direction is that both bearings bear at 

the same time. When the main shaft is at rest, the bearing only bears the force in the vertical 

direction. [2-3]When the main shaft rotates, the bearing must bear the vertical and horizontal 

forces at the same time. Therefore, only the outer bearing of the main shaft rotation is required 

to be checked, that is, the bearing can be checked. The dynamic load. The horizontal and 

vertical forces of the outer bearing are respectively: 

NFF 85.76001a 
 

NFFFr 8.6375.0 202 
 

19.0e  , e6.0
Fa ＞

rF
 

4861.65N760.855.31275.60.6565.0 a2rr  FYFP
 

KNCP 46rr ＜  
Therefore, the head bearing is suitable. 

5.2 Tail bearing check 

Tail selection of double-row self-aligning ball bearings, model number is selected as 1212 

(GB/T 281--1994), when the spindle is stationary, the bearing only bears vertical force, and 

when the spindle rotates, the bearing must bear both vertical direction and horizontal the 

direction of force, so only need to check the spindle when the outside of the bearing rotation, 

that is, check the dynamic load it bears [4-5]. The horizontal and vertical forces of the bearing 

are: 

NFF 85.76001a 
 

NFF 6.12751r  , 19.0e   

e6.0/a ＞rFF
 

NFYFP 65.486185.7603.56.127565.065.0 a2rr 
 

NCP 2.30rr ＜
 

Therefore, the tail bearing is suitable. 

6. CONCLUSION 

When the screw machine is installed, the whole casing is regarded as a rigid one. The hanging 

bearing is fixed on the casing. The bending moment of each section of the spiral spindle should 

also be the same. Therefore, calculate the bending moment of a section and then find the 

maximum value. Check. According to the equation, the torque diagram is drawn, and the 

bending moment received at the midpoint of the spindle is the largest. After the above 
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calibration calculation, the maximum bending moment m/9567max NM  , the torque 

according to the formula, T=1326N/m, the bending moment of the spindle the torque is in 

accordance with the design requirements; the strength of the spindle is also verified according 

to the formula, and the strength of the spindle is less than the yield strength, so the strength 

requirement is satisfied. Both the head bearing and the end bearing bear both vertical and 

horizontal forces, so they only need to check their dynamic load. After calculation, both 

bearings meet the requirements. 
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