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ABSTRACT: Thesedays, the automotive sector has been rapidly developing. This research work was carried out with 
an intention to provide useful engineering solution for the automotive and mechanical industrial sectors through its 
compatibility and low cost involved in manufacturing and performance. The transport necessity has enhanced 
throughout the world.  Though automobiles have become as unavoidable requirement to everyone, its performance and 
efficiency reduces day by day due to various causes. This Alternator Performance Evaluation of Motor cycles testing 
could play a vital role in automotive testing to provide live report of the Electrical system of motor cycle. 
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I. INTRODUCTION 

 
Automation can be simply defined as “the level that human work is replaced by machines”. The effectiveness of any 
automation system depends entirely on the quality of its underlying electrical, mechanical and control systems. Now 
days all the vehicles have been automated searching to implement new technologies. 
 

II. AUTOMOBILE TESTING 

Managing evaluation of an automobile testing system is essential since it verifies vehicle quality, durability and 
emissions testing system. A vehicle is inspected to ensure that it conforms to regulations safety, emissions or both. 
Inspection can be required at various times, e.g., periodically or on transfer of title to a vehicle. 

 
A. TYPES OF AUTOMOBILE TESTING 

Automobile testing many classified into two types.  They are on-road and industrial testing. 
 

ON – ROAD TESTING 
 

Vehicle on – road test implies measuring all parameters are logged at simple rates and result output in 
any format. Testing parameters like acceleration, deceleration, engine temperature in different gear 
performance logged, as well as brake test and alternator test are inclusive. And also testing instrumentation 
capabilities like abs and esc system, etc., can be carried out by gathering data around our proving ground or in 
‘real-world’ situations on the public highways.  We also use the latest generation software programmes to 
analyse and interpret the test data. 

 
INDUSTRIAL TESTING 

 
While developing new products, even small improvements can create a leading edge, providing us with a 
decisive advantage over the competitor, development time and cost are crucial in the  
 
development of new technology. If a new product is being tested by manufacturer, it is called an industrial 
test. In vehicle testing, break testing, engine test, alternator test take a major role. 
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The objective of this research article is to manage designing a test bed for direct testing of an automobile alternator 
along with all its electrical components. 
 

III. WHY ALTERNATOR? 

Alternator manufacturers require a reliable and cost effective testing system to test the conditions of an alternator. Since 
industries need a single instrument to manage testing of the alternator and its electrical components at the same time, it 
is of foremost importance to develop and manage a test bed. 

 
IV. METHODOLOGY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

FIGURE A: BLOCK DIAGRAM OF THE SYSTEM 
 
The methodology to manage designing a test bed includes, 

 
 Construction of a test bed to mount AC motor and its electrical components connected with alternator 

system. 
 Incorporation of sensors and signal conditioning to measure vital parameters of the alternator. 
 Designing a data acquisition system to measure the wheel speed, alternator condition that runs the coils, 

starting coil, CDI unit, rectifier / regulator unit etc.  
 Developing a graphical user interface system to acquire the measurement values from the data acquisition 

system. 
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V. TESTING AND ANALYSIS 

The test and analysis plays an important role in measurement system.  Here the all measured result will be analyzed 
using specific software.  The vehicle parameters are all measured using ESA PCI DAS card, microcontroller and the 
measure value is analyzed in the LabVIEW instrumentation software. 

 
A. ALTERNATOR TESTING 

This system would measure several parameters such as wheel speed, coils status value, electrical components status 
value and help us in comparing with its standard values. This system, thus make the possibility of managing real world 
analysis. The details of a random testing conducted are as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
FIGURE B: PEAK VOLTAGE VOLTAGE OF STARTING COIL VS PEAK VOLTAGE OF 

LIGHTING COIL 
  

S. No 
 
Time (sec) 
 

Alternator  
Starting Coil (V) 

Alternator  
Lighting coil (V) 

1. 1 226.97 3.14 

2. 2 224.49 3.17 

3. 3 223.08 3.13 

4. 4 220.24 3.14 

5. 5 218.83 3.10 

6. 6 216.70 3.05 

7. 7 214.58 3.08 
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8. 8 212.81 3.01 

9. 9 213.16 3.05 

10. 10 210.68 3.04 

11. 11 210.76 2.98 

12. 12 211.27 3.04 

13. 13 212.54 2.97 

14. 14 213.79 2.98 

15. 15 214.33 2.99 

   
TABLE A: ALTERNATOR COILS VOLTAGE MEASUREMENT 

 
 
 
 
 
  
 
 
 
 
 
 
 
 

FIGURE B: CRO OUTPUT OF CDI UNIT 
  
 

 
S.No 

 
Time (sec) 
 

 
CDI Unit (V) 
 

 
Rectifier/Regulator Unit (V) 

1. 1 263.24 2.48 

2. 2 265.46 2.33 

3. 3 267.76 2.21 
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4. 4 263.88 2.18 

5. 5 265.22 2 

6. 6 263.12 1.93 

7. 7 261.65 1.54 

8. 8 262.48 1.25 

9. 9 260.92 1.07 

10. 10 261.27 1.61 

11. 11 263.61 1.60 

12. 12 262.28 1.56 

13. 13 261.33 1.55 

14. 14 262.49 1.42 

15. 15 260.68 1.52 

 
TABLE B: CDI UNIT AND RR UNIT VOLLTAGE MEASUREMENT 

 
B. OUTPUT VIEW FOR MICROCONTROLLER PROGRAMS 

Test programs are written to check each peripheral of microcontroller individually.  The output view in flash magic 
terminal window of some tested programs:  
  

UART 
 

The serial communication program is written in keil µ vision software. The output view as in terminal 
window: 
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RPM COUNTING 
 

The RPM counting program is also written in keil µ vision software.  The frequency capture is done using an 
external interrupt 8051 microcontroller and then it is converted into time in minutes using calculation and it is 
send to serial port via rs232.  The output view in terminal window is as follows: 
 

 
 
 
 
 
 
 
  
 
 
 
 

VI. SUMMARY AND CONCLUSION 
 
To summarize testing details,  
 

 the lighting coil is not good, the electrical component of CDI unit is good, regulator/rectifier is not good.   
 
In the fast growing industrial world, automation in vehicle plays a major role in future. Today it requires more number 
of high cost instruments to manage testing of vehicle alternator and its electrical components. The system analyzed 
would be of low cost, flexible and more importantly is a single instrument.  Moreover, this system will be reducing the 
human effort and can be extended for managing overall testing of the vehicle.  
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