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Abstract- Ride tuning of Suspension is a challenging, time 

consuming and involve huge money expenditure . It has huge 

influence on quality of suspension systems and thus on business. 

Defining suspension parameters means finding optimum value 

of spring rate and damping. Currently suspension design 

parameters damping is decided through subjective feel of 

riders. The expert riders drive vehicles on different tracks and 

based on subjective feeling they tell the modifications expected. 

The main problem with this method is it is merely subjective and 

varies from person to person involves huge cost and time still 

the output is not assured. 

 

Human Vibration can be used as a tool to judge the ride comfort 

of vehicle and thus in turn defining optimum value of damping 

in shock absorber. In this paper we will be discussing about 

methodology adopted to judge ride comfort analysis of two 

wheeler. The same methodology can be adapted for four 

wheeler ride comfort study. Vehicle seat vibration through seat 

pad accelerometer, shock absorber displacement through 

LVDT and subjective feel of rider in analyzed together to  take 

call for optimum value of damping for best comfort and stability 

of vehicle. 

 

Keywords- Ride comfort, seat vibrations, Human Vibration, 

LVDT for shock absorber displacement. 

 

I. INTRODUCTION 

 

Human vibration is defined as the effect of mechanical 

vibration on the human body. During our normal daily lives we 

are exposed to vibrations of one or other sort e.g. in buses, trains 

and cars. Many people are also exposed to other vibrations 

during their working day, for example vibrations produced by 

hand-tools, machinery, or heavy vehicles. 

 

Sound can be music to the ear or irritating noise, 

human vibrations can may be pleasant or unpleasant. We enjoy, 

and even create pleasant vibrations when we run, dance or take 

a trip on the merry-go-round, but we try to avoid exposing 

ourselves to unpleasant vibrations such as travelling on a 

bumpy road or operating hand-held power tools. 

 

 

 

 

II. OBJECTIVE OF WORK 

 

Our objective of project is to establish a standard 

methodology for ride comfort evaluation for Two Wheeler.  

 

To generate optimum design parameters for 

redesigning the shock absorber.  

 

To define a standard objective methodology to do ride 

comfort study of vehicle and compare two or more design 

objectively. 

 

III. METHODOLOGY 

 

In this paper, establishing standard methodology for 

ride comfort evaluation and getting optimum design parameters 

for shock absorber design.  

 

• Data Acquisition will be done using Human 

Vibration analyzer on different vehicles with design 

settings of shock absorber.  

• Vibration data will be analyzed and ride comfort 

index will be calculated for each design parameter 

setting.  

• With further detail analysis of acquired data, 

correlation between optimum design parameters 

and ride comfort index will be established.  

• Simulation correlation was done at the last using 

MATLAB software, to have proper validation of 

acquired data. 

  

Tracks Used for Testing: 

 

• City Plus Speed Braker  

• Country  

• Highway 

• LAHF(Low amplitude High Frequency) 
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Actual Instrumentation Setup: 

 

 

Fig: Set up of instruments 

 

IV. EXPERIMENTAL PROCEDURE 

 

To perform analysis of comfort we need to measure 

acceleration at the interface between the occupant and the seat. 

For this we mounted seat pad accelerometer on vehicle seat. 

 

Steps: 

 

1. Start the vehicle.  

2. Attain the required speed.  

3. Check the odometer for distance.  

4. Start the reading.  

5. Record the data.  

6. Save the reading.  

7. Repeat step 1-6 for three different design on same 

vehicle.  

8. Tabulate the reading in Excel sheets for different 

readings and calculations. 

 

V. EXPERIMENTAL DATA 

 

 

 

 

Graph of RMS Vibration for different tracks and 

designs 

 

 

Graph of Vibration Dose value for different tracks 

and designs 

 

Graph of MTVV for different tracks and designs 

0
0.2
0.4
0.6
0.8
1

1.2
1.4
1.6
1.8
2

Regular

High

Low

0

1

2

3

4

5

6

7

8

9

Regular

High

Low

0

1

2

3

4

5

6

Regular

High

Low



IJSART - Volume 3 Issue 12 –DECEMBER 2017                                                                                ISSN [ONLINE]: 2395-1052 

   

Page | 493                                                                                                                                                                     www.ijsart.com 

 

 

 

Graph for Vibration Total Value for different tracks 

and designs 

 

VI. CONCLUSION 

 

Measurement of Seat Vibration as per ISO 2631-1 and 

Measurement of shock absorber displacement give us objective 

way to measure comfort of vehicle. LVDT readings are taken 

for future study to predict stability of vehicle in objective way. 

Seat vibration data along with LVDT can help us giving 

complete solution for suspension tuning of vehicle.   
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