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ABSTRACT:The presented paper provides the alternative options for determining the condition of belt gear based on 

the testing and monitoring. In order to carry out experimental measurements, a newly developed device for testing, 

monitoring and diagnostics of belt drives was designed, as well as the possibility of determination of limit states by 

extreme loads. The designed measuring stand allows to determine the point of destruction of the belt for an extreme 

load. The main objective of the experimental measurement was to determine the slip of the wedge-shaped belt. The slip 

was evaluated by the coefficient of belt creeping and the specific belt slip by means of the measuring stand. The 

measurements on the proposed device can be made when the input speed from the electric motor and the transmitted 

torque of the belt gear are constant while the tensioning force of the belt drive is changing or the measurements can be 

made when the tensioning force and input speed of the belt drive are constant and the torsional moment changes. The 

monitoring of specified parameters for determining the belt gear slip is made by means of sensors located at 

predetermined locations from which data is processed by a PC. In the paper, the analytical calculation is processed, 

from which the values are compared with the values measured on the proposed device. 
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I. INTRODUCTION 

 
This apparatus is useful for measurement of power transmitted for various input power conditions with varied belt 

tension. Belt slip measured. The apparatus consists of a variable speed motor, driving pulley and driven pulley of equal 

diameters. The pulleys are mounted on input shaft (motor shaft) and output shaft. The driven pulley can slide on the 

base only with bearing block to change the initial tension in belt. Brake drum is mounted on the output shaft, which 

helps to measure power output. The motor speed is varied by variable speed drive. A double channel digital speed 

indicator indicates driving and driven pulley speeds. With the help of Stroboscope (optional) it is possible to 

demonstrate the slip of belt on driving and driven pulley. 

 
II. LITERATURE REVIEW 

 
Jozef  Mascenik:The presented paper provides the alternative options for determining the condition of belt gear based 

on the testing and monitoring. In order to carry out experimental measurements, a newly developed device for testing, 

monitoring and diagnostics of belt drives was designed, as well as the possibility of determination of limit states by 

extreme loads. The designed measuring stand allows to determine the point of destruction of the belt for an extreme 

load. The main objective of the experimental measurement was to determine the slip of the wedge-shaped belt. The slip 

was evaluated by the coefficient of belt creeping and the specific belt slip by means of the measuring stand. The 

measurements on the proposed device can be made when the input speed from the electric motor and the transmitted 

torque of the belt gear are constant while the tensioning force of the belt drive is changing or the measurements can be 

made when the tensioning force and input speed of the belt drive are constant and the torsional moment changes. The 

monitoring of specified parameters for determining the belt gear slip is made by means of sensors located at 
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predetermined locations from which data is processed by a PC. In the paper, the analytical calculation is processed, 

from which the values are compared with the values measured on the proposed device. 

Lionel Manin :Serpentine belt drives are often used in front end accessory drive of automotive engine. The accessories 

resistant torques are getting higher within new technological innovations as starter-alternator, and belt transmissions are 

always asked for higher capacity. Two kind of tensioners are used to maintain minimum tension that insure power 

transmission and minimize slip: dry friction or hydraulic tensioners. An experimental device and a specific 

transmission error measurement method have been used to evaluate the performances of a generic transmission by 

determining the pulley–belt slip for these two kinds of tensioner. Transmission error between pulleys, pulley/belt slip 

are deduced from pulley rotation angle measurements. Results obtained show that: the use of tensioner limits belt slip 

on pulleys, pulley–belt slip is reachable from transmission error measurement, and belt non uniform characteristics are 

responsible of low frequency modulations of transmission error. 

Christian Berger:To investigate and optimize the operational behaviour of automobile belt drives, it is important to 

detect unfavourable operating conditions, such as excessive slippage. To measure slippage, the speed of the belt is 

compared to the peripheral velocities of pulleys in the belt drive. The velocity of the belt is obtained by a contactless 

optical sensor, whose signals are processed employing correlation techniques. The paper proposes adequate designs of 

the optical as well as of the signal processing components of the system to ensure high accuracy of the measured values. 
 

III. METHODOLOGY 

1. Lab survey 

2. Liture Survey 

3. Conceptual Design 

4. Power Calculation Slip Analysis 

5. Final Component 

6. Manufacturing Component 

7. Manufacturing Component 

8. Assembly 

9. Trial Testing 

 

IV. WORKING PRINCIPLE 
 

To measure co-efficient of friction between pulley material and different belt materials.  To measure power transmitted 

with varied belt tension.  To measure percentage slip at fixed belt tension by varying load on the brake drum and plot 

the graph of   (T1-T2) v/s percentage slip i.e. “Slip Characteristics”. To measure belt slip speed and observe the 

limiting value of load at constant speed when the slip just starts. 

 
 

Fig. 1 Conceptual design 
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V. CONCLUSION 

          This study has presented an original way to determine pulley–belt slip from the transmission error measurement 

in a serpentine belt drive. The measurement process is based on the use of optical encoders, its application to a non 

synchronous transmissions is novel. The transmission error in such system can be decomposed in two components:. 

The pulley–belt-slip observed in the studied multi ribbed belt serpentine drive is shown to be largely influenced by the 

presence of a tensioner that reduces it, it also increases with the transmitted torque. Large differences have been 

observed experimentally between the used of a tensioner instead of an idler. No significant difference is observed 

between the uses of dry friction or hydraulic tensioners regarding the slip rate.  
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