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Abstract: According to the actual engineering example, this paper determines the 

design scheme by selecting the design of the conveying line, conveyor belt, roller and 

tensioning device. The design can be used in engineering and provide a reference for 

future belt conveyor design. 
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1. Introduction 

Due to the increasing coal mining volume in recent years, the mining distance has been 

deepened, the mining difficulty has been increasing, and the requirements for 

conveyors are getting higher and higher. In the actual coal production and 

transportation process, there will not be only a single shipment, transportation or flat 

transportation. In some complex transportation environments, there will be 

simultaneous transportation, transportation and transportation, and the drive system 

will be allocated reasonably. The conveyor belt is the main aspect of research. In order 

to adapt to the ever-increasing complex transportation conditions of slopes, this paper 

takes practical engineering examples as an example to study the selection and design 

of long-distance large-capacity variable-slope belt conveyors. It is planned to design 

the transportation distance L=2430M, the transportation volume Q=2800t/h, the 

upper dip angle 12°, 16°, and the belt speed v=5.6m/s. 

 

2. Analysis of Conveying Conditions 

Since the belt conveyor has both uphill and downhill transportation, the most difficult 

conditions are not necessarily at full load, so it is analyzed in different situations. The 

first condition is the full-load operation state, and the conveyor belts are fully loaded 

with operating states. In most cases, this state is the most difficult condition of the 

conveyor system, so it is necessary to design and calculate the normal operating 
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conditions to determine the tension of the main point conveyor belt, motor power, and 

tension. In the case of maximum power generation, if the design does not consider 

such conditions, the drive unit overload will inevitably occur, or the parking brake will 

not work under such conditions, and the reverse will cause serious accidents. The 

working condition is that only the lower section is fully loaded, and the upper section is 

in the no-load state; the third condition is the maximum electric state. If this condition 

is ignored, the motor may be blocked and the vehicle may be boring. Burnt out, and 

this condition also appears with the emergence of the start and stop process. The 

maximum motoring state of the conveyor system is that there is no load in the lower 

section of the line, and the upper section is full. The fourth working condition is the 

no-load running state, which is the running state of the conveyor when there is no load 

at all points on the conveyor. For the conveying line, the no-load operating state is 

safer than the maximum electric state, so the details are not detailed Design 

Calculation here. Compare the traction and motor power required under the first three 

conditions and select the components according to the most difficult conditions. 

 

3. Conveyor Belt Selection 

The steel cord belt conveyor is identical in construction to the universal belt conveyor, 

except that the conveyor belt is changed from a fabric core belt to a steel cord core belt. 

Therefore, it is a powerful belt conveyor with the advantages of long conveying 

distance, large transportation capacity, high running speed, good groove formation 

and long service life. Large-scale mines, main inclined roads, inclined wells and ground 

production systems often use large-capacity and long-distance conditions. If they are 

transported by ordinary belt conveyors, they can only be operated in series by the 

strength of the conveyor belt. In this way, this results in a large number of equipment 

and a large number of material reloads, resulting in high equipment investment, low 

operating efficiency, increased accident rate, increased proportion of coal and coal, 

and increased maintenance personnel. The use of steel cord belt conveyors can 

effectively solve such problems. Because I designed the transport distance to be 

2430m long, I used a steel cord conveyor belt. 

Check DTII manual Table 4-1, 4-5 pre-selection: steel cord conveyor belt, NR cover 

rubber. 

Table 1.HHE Belt Specifications and Technical Parameters 

Conveyor 
belt type 

Longitudinal 
tensile strength 

/N·mmˉ¹ 

Maximum 
diameter of wire 

rope 
(mm) 

Wire rope 
spacing 
(mm) 

Belt 
thickness(mm) 

HHE 4500 5.6 12 15.6 
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The glue layer is 6 mm thick, the glue layer is 4 mm, the number of steel ropes is 142, 

and the conveyor belt quality is 32.2 kg·mˉ¹. 

 

4. Determination of the Drive Layout 

The drive system is the key equipment of the conveyor, and its components should 

have the best reliability, and must be carefully designed and manufactured in strict 

accordance with the standards and specifications. During use, it should be equipped 

with good monitoring equipment, keep abreast of the operation of the conveyor, avoid 

the loss caused by sudden accidents and jams, reduce the number of repairs and 

downtimes, and improve the efficiency of long-distance belt conveyors. 

 

4.1Preliminary Design of Conveyor Line. 

The preliminary design of the line is to arrange the overall arrangement of the conveyor 

according to the specific conditions of the place of use, user requirements or the type 

of conveyor. The main contents include the type, number and installation position of 

the driving device, the determination of the form and mounting position of the 

tensioning device, the head, the tail arrangement, the loading and unloading position 

and form, the type and position of the cleaning device. Finally, a layout diagram of the 

conveyor is drawn based on these contents. Because the belt conveyor in this design 

has a long transport length and the belt speed is not high, this topic selects the 

three-roller upward transport arrangement, and its layout structure is shown in Fig. 1 

 

Fig. 1 Belt conveyor line layout 

 
4.2 Roller Selection 

The drum is an important part of the belt conveyor. According to its structure and 

function, it is divided into transmission (drive) drum, electric drum, external-mounted 

electric drum and reversing drum. 

Ordinary drive rollers are welded, that is, a welded structure is adopted between the 

hub, the web and the barrel. This type of roller is suitable for small and medium belt 

conveyors. 
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In a high-power belt conveyor, it is necessary to adopt a cast-welded structure in which 

the hub, the web and the cylinder at both ends of the drum are integrally cast and then 

welded to the intermediate cylinder. 

The reversing drum has a steel smooth roller and a light bread roller. The purpose of 

the encapsulation is to reduce the adhesion of the material on its surface to prevent the 

deviation and wear of the conveyor belt. The bearings of the drum are arranged in both 

inner and outer forms. 

In the design of the belt conveyor, it is of great significance to correctly and reasonably 

select the diameter of the drum. If the diameter is increased, the conditions of use of 

the conveyor belt can be improved, but under other conditions, the increase in 

diameter will increase the weight, the drive ratio of the drive unit and the speed 

reducer, and the quality. 

Through the calculation, the D× 6A16 drive roller is selected, the shaft diameter is 

280mm, the bearing code is 3003264, the mass is 8038kg, the torque is 16t·m, and the 

resultant force is 105t. The D× 6B11 tail is changed to the roller, the bearing type is 

3003264, and the combined force is 95t. 

 

5. Selection and Arrangement of Tensioning Devices Determination of the 

Drive Layout 

The tensioning device, also known as the tensioning device, is an indispensable 

component of the belt conveyor and has the following four main functions:(1) The 

conveyor is provided with sufficient tension to ensure the necessary friction between 

the conveyor belt and the drum and prevent slippage;(2) Ensure that the tension of 

each point of the conveyor belt is not lower than a certain value to prevent the 

conveyor belt from being excessively loose between the rollers, causing the material to 

be dropped and increasing the resistance to movement;(3) compensating for the 

plastic elongation of the conveyor belt and the change of elastic elongation under 

transient conditions;(4) Provide the necessary stroke for the conveyor belt re-joining. 

In the overall arrangement of the belt conveyor, selecting the appropriate tensioning 

device to determine a reasonable installation position is an important condition for 

ensuring that the conveyor belt does not slip on the transmission drum during normal 

operation, starting and braking of the conveyor, and is usually determined to be pulled. 

The following three points must be considered when tightening the position of the 

device:(1) The tensioning device should be installed as close as possible to the idle 

branch of the drive roller to facilitate the occurrence of slippage during starting and 

braking. The conveyor belt with a short transport distance can be placed at the tail of 

the machine and the tail of the machine Redirecting the drum as a tensioning drum;(2) 

The tensioning device should be placed as far as possible at the minimum tension of 

the conveyor belt, which can reduce the tension;(3) The conveyor belt should be 
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parallel to the drum displacement line in the direction of the winding and unwinding 

branches of the tensioning roller as far as possible, and the applied tensioning force 

should pass through the center of the drum. 

The universal hydraulic automatic tensioning device is suitable for continuous 

operation of steel rope core, ordinary rubber conveyor belt fixed belt conveyor and 

ropeway. The equipment can be placed on the conveyor head or the tail, and the 

designer is based on the specific situation. Select and determine the specific location. 

According to the original design of the conveyor and the calculated tension and tension 

stroke, considering the types and characteristics of the above various tensioning 

devices, the YZL1-100/L hydraulic automatic tensioning device is selected for this 

design. 
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