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 Abstract:-  

Automobile has become an integral part of the day to day activities. Hence the use of 

bikes and cars has seen a drastic increase in usage in the past decade. Especially in India the 

usage of bikes surpasses the usage of cars. Usage of the bikes for a prolonged period of time 

results in the wear of the gears used in the automobiles. Since the gears used in the bikes are 

spur gears the project is carried out using the spur gear. Our project deals with the condition 

monitoring of the gear using the labview software. The project consists of a gear setup which is 

connected to the piezoelectric sensors which inturn is connected to the microcontroller setup. 

The micro controller is connected to the computer using the serial adapter and using the labview 

software the graph of the amplitude is plotted using the vibration obtained from the piezo 

electric sensors. From the graph the danger level of the gear is determined using a scale from 

maximum to minimum. The minimum being the gear at the least worn out and the maximum 

being the gear at high level of wear. This method completely takes the vibration of the gears and 

converts it into the amplitude graph and the readings can be noted to find the gear wear 

detection. Using this method the gear wear can be determined without the opening of the case of 

the gear. The software can be used to alert the user to change the gear before the complete 

damage of the gear takes place. 
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1. INTRODUCTION 

Present day industry is increasingly 

turning towards computer based automation 

in maintenance mainly due to the need for 

increased productivity and efficiency of end 

products with uniform quality. The 

inflexibility and generally high cost of hard 

automation systems. They are concentrated 

on simple repetitive tasks, which tend to 

require high precision. Automobiles are 

highly required for our human kind as the 

only means of travel thus the necessity of 

monitoring the performance of the 

automobile such as in bikes and cars are 

equally important. The usage of bikes in 

India is larger than the usage of any other 

automotive hence the condition monitoring 

of gears, which are the essential part of the 

bikes, is necessary. A microcontroller is a 

small computer on a single integrated 

circuit. In modern terminology, it is a 

System on a chip. A microcontroller 

contains one or more CPUs along with 

memory and programmable input/output 

peripherals. Program memory in the form of 

Ferroelectric RAM, NOR flash or OTP 

ROM is also often included on chip, as well 

as a small amount of RAM. 

Microcontrollers are designed for embedded 

applications, in contrast to the 

microprocessors used in personal computers 

or other general purpose applications 

consisting of various discrete chips.to the 

microprocessors used in personal computers 

or other general purpose applications 

consisting of various discrete chips.  

2. OBJECTIVE  

 To study the concept of condition 

monitoring.  

 To understand fault monitoring 

systems and their future scopes.  

 To design a gearbox and design spur 

gears.  

 To design a microcontroller system 

which receives data through 

vibration sensors and pass it to PC  

 To learn and design the programs in 

labview software for the purpose of 

analysis.  

 To interface the microcontroler with 

other system and controlling the 

system through programs.  

 To learn the concepts of gearboxes 

and their reasons for wear and 

advancing the degree of rate of wear 

in a gearbox. 

3. EXPERIMENTAL SETUP 

The gear setup consists of four spur 

gears which include two driver gears and 

two driven gear along with a motor, three 

pulleys, bearing, V-belt. The entire setup is 

placed above a stand made up of the 
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rectangular pipes welded together. The 

motor is connected a small pulley over 

which the V-belt lies and other two larger 

pulleys are connected to the gears using a 

bearing. When the motor runs the power is 

transmitted to the pulleys which rotates the 

driver gear. The driven gears rotate and the 

sensors are used to capture the vibrations of 

the gears and compare them. 

 

 

Fig.1 Gear Setup 

 

The rise of piezoelectric technology is 

directly related to a set of inherent 

advantages. The high modulus of elasticity 

of many piezoelectric materials is 

comparable to that of many metals and goes 

up to 106 N/m²[citation needed]. Even 

though piezoelectric sensors are 

electromechanical systems that react to 

compression, the sensing elements show 

almost zero deflection. This is the reason 

why piezoelectric sensors are so rugged, 

have an extremely high natural frequency 

and an excellent linearity over a wide 

amplitude range. Additionally, piezoelectric 

technology is insensitive to electromagnetic 

fields and radiation, enabling measurements 

under harsh conditions. Some materials used 

(especially gallium phosphate or tourmaline) 

have an extreme stability even at high 

temperature, enabling sensors to have a 
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working range of up to 1000 °C. Tourmaline 

shows pyroelectricity in addition to the 

piezoelectric effect; this is the ability to 

generate an electrical signal when the 

temperature of the crystal changes. This 

effect is also common to piezoceramic 

materials. 

The main effect on the piezoelectric 

effect is that with increasing pressure loads 

and temperature, the sensitivity is reduced 

due to twin-formation. While quartz sensors 

need to be cooled during measurements at 

temperatures above 300 °C, special types of 

crystals like GaPO4 gallium phosphate do 

not show any twin formation up to the 

melting point of the material itself. 

However, it is not true that piezoelectric 

sensors can only be used for very fast 

processes or at ambient conditions. In fact, 

there are numerous applications that show 

quasi-static measurements, while there are 

other applications with temperatures higher 

than 500 °C. 

Piezoelectric sensors can also be 

used to determine aromas in the air through 

measurements of resonance and capacitance 

simultaneously. Computer controlled 

electronics vastly increase the range of 

potential applications for piezoelectric 

sensors. 

 

 

Fig.2 Vibration Sensor 

LabVIEW Software: - With a graphical 

programming syntax that makes it simple to 

visualize, create, and code engineering 

systems, LabVIEW is unmatched in helping 

you reduce test times, deliver business 

insights based on collected data, and 

translate ideas into reality. LabVIEW is 

designed to interoperate with other software, 

whether alternative development approaches 

or open-source platforms used with it. 

 

Project Setup: - The project setup consists 

of three parts that is the gear setup, the 

microcontroller setup and the labview setup. 

The gear setup is purely mechanical and the 

microcontroller setup is circuit based and the 

labview setup is software based.  

The gear setup consists of four spur 

gears which include two driver gears and 

two driven gear along with a motor, three 
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pulleys, bearing, V-belt. The entire setup is 

placed above a stand made up of the 

rectangular pipes welded together. The 

motor is connected a small pulley over 

which the V-belt lies and other two larger 

pulleys are connected to the gears using a 

bearing. When the motor runs the power is 

transmitted to the pulleys which rotates the 

driver gear. The driven gears rotate and the 

sensors are used to capture the vibrations of 

the gears and compare them. 

First 220V AC from supply will be 

converted to 12V AC supply by using step 

down transformer. Now we have 12V AC 

supply with noise .12V AC is converted to 

12V DC using the bridge rectifier circuit. 

Since the microcontrollers takes 5V as input 

for its functions we use 7805 IC for 

converting 12V DC supply into 5V DC 

supply. For the purpose of converting 

voltage into its purest form we place a 

capacitor of 1000 μF. For the functions of 

LCD and Microcontroller programming 5V 

DC supply is provided. Since the computer 

only takes 12V data 5V data is converted 

into 12V data using MAX 232 IC. After 

receiving the data from MAX 232 IC we 

now program in labview for analyzing the 

results of both gears and mention their 

approximate life and required preventive 

measures. The microcontroller setup is 

connected to the gear setup and the lab view 

using piezoelectric sensor and serial adapter 

respectively. The values taken from the 

sensors are plotted in the amplitude graph 

and the wear rate is displayed in percentage. 

 

 

 

Fig.3 Labview Circuit Diagram 
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The amplitude of both the spur gears are 

given below:- 

 

Time 

Duration 

(Sec) 

Amplitude 

Old Spur 

Gear 

New Spur 

Gear 

1 59 50 

2 77 47 

3 84 63 

4 105 53 

5 112 40 

6 115 35 

7 122 44 

8 123 64 

9 148 45 

 

Conclusion   

Thus the vibrations of both the spur 

gears are observed and have been compared 

using labview. The status of the old spur 

gear in comparison to the new is calculated 

and the value is mentioned using a dial 

gauge in labview. By using this method our 

setup is efficient enough to find out the 

status of the gear without removing the gear 

from the gearbox. By using the less worn 

out gear value as a constant for every testing 

the worn gear box is constantly tested 

against the new gear worn value and if the 

old gear exceeds the given wear ratio then 

the gear is instructed to be changed. 
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