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ABSTRACT 

 

Ground clearance plays a very vital role in terms of sport vehicles especially when it is in a country like India 

where the road conditions are not that well, also where while constructing roads and speed bumpers ISI 

requirements are not followed. To achieve better range vehicle should have lower CG values to achieve which 

we need to be as close to ground as possible. But to maintain lower CG we need to have a trade off between 

CG and ground clearance. Keeping the electric vehicle ground clearance can also have impact on the safety of 

the vehicle as the HV battery box is mostly packaged under the body. In this paper we will talk about how to 

arrive on the minimum required ground clearance for an electric vehicle and how the HV battery box 

packaging needs to be while finalizing the vehicle architecture. 

 

Keyword: microcontroller, motors, ultrasonic sensor. 

 

1. INTRODUCTION 

1.1 BACKGROUND AND HISTORY  

Road conditions are not similar at all places it changes with application, environment and climate. In city at 

different sectors like school, hospital there are speed breakers of different dimensions. At certain condition 

road goes straight without any pits else we found irregularity. Most of the people buy only one four-wheeler 

which they use that at all this condition. Hence, it’s necessary to give some standard ground clearance to the 

vehicle. But still there are some obstruction while driving the car on highway and in city. It is not possible for 

the off-road vehicle to run at high speed on its standard ground clearance provided considering the city 

obstacles and on-road cars to run over the rough terrain with its lower ground clearance. To obtain the good 

performance at high speed and low speed it is necessary to build one system which can vary the ground 

clearance. This can achieved by changing the suspension height so that the chassis height can be adjusted with 

respect to the speed and the quality of roads. Suspension systems plays vital role while designing the car for 

good stability and road holding ability. It is very difficult to achieve this ability at all road condition with 

passive suspension system only. This problem can be solved by active suspension system but this is not widely 

used because it required more external energy and additional controlling system which affects the cost of the 

vehicle. With a view to reduce the complexity and the cost while improving ride, handling and performance 

we can use the combination of active and passive suspension system. In this paper various parameters are 

discussed which are related to the ground clearance and suspension system and its control. This gives the idea 

about the vehicle characteristics like ride control, height control, roll control, road holding etc. and its effect 

on vehicle performance. Ground clearance is the position of the vehicle body (sprung mass) above the basic 

ground level. It is an important parameter in off-road vehicle. For a certain car’s weight, there is a certain 

amount of mechanical down force which act on tires, and therefore the grip of tires is constantly changing 

during running condition. The whole weight of vehicle is concentrated at a point known as centre of gravity. 

At the lower ground clearance, we get the location of centre of gravity near the ground level. This reduces 

weight transfer during cornering, accelerating, and braking and increase the vehicle performance. Also, by 
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lowering the front end and raising the rear end, we can improve high speed stability. Since the centre of gravity 

has an influence on most of the parameters during running of the vehicle. We need a location of centre of 

gravity at a high level as well as at lower level according to road conditions. We have designed a simple 

pneumaticlinkage mechanism for ground clearance adjustment. The adjustment is possible with the help of 

an active and a passive suspension which are linked together in series. Active suspension is placed below the 

passive suspension. With the help of this system we can vary ground clearance of the vehicle up to 200mm. 

 

2. LITERATURE REVIEW 

Research 1: 

 Ghanshyam Baghel et al [1] (2017) studied the handling of vehicle depends upon the various parameters; 

centre of gravity of the vehicle is one of them. For better handling of the vehicle we need to keep centre of 

gravity as low as possible. For sport cars it is always kept low but for the passenger cars it compromises with 

its ground clearance. The designers prefer to maintain fixed ground clearance and design the system to acquire 

requisite suspension parameters. For different type of tracks, the ground clearance of vehicle is designed 

accordingly and that is why this is a subtle reason which also differentiates the vehicles as on-road 

(Sedan/Hatchback cars) and offroad (Sports utility vehicles (SUV)). Off-road vehicles have to face the rough 

terrain, where we need the high ground clearance of the vehicle, on the other hand we run the same vehicle on 

a road where high ground clearance is not necessary. Whereas a sedan car or hatchback has to run on smooth 

roads as well as on rough terrains sometime with its fixed lower ground clearance which tends to create dents 

on the bottom portion of the car. In both cases we need an adjustable ground clearance system in the vehicle 

to have optimum performance. Here this paper introduces the pneumatic lifting technique which is used to 

provide the higher ground clearance at the time of rough roads/breakers and lower the same to get proper 

ground clearance to maintain the stability at high speed on smooth roads.  

 

Research 2: 

Navinesh B C et al [2] (2018) concluded that the pneumatics jacks can act in the place of hydraulic jacks 

efficiently. The air required for the operating of the jack is easily available in the nature. Cost of the project is 

not high compared with other jacks. As our jack is in built the fatigue is less. If made in the lot the cost could 

be less. It serves better than hydraulic jacks which is used for lifting. Such that distraction driving is a major 

contributor to accident death, thus by implementing this System we can reduced the close impact potential 

accident. This innovation would help the women elders and other fellow folks to easily change the tires. It 

would save time of installing a manual jack and washing of the lower body of the car as it would raise the car 

by about 2 feet. To minimize human effort. 

 

Research 3: 

 Jagadeesh H et al [3] studied the Design and development of automatic pneumatic bumper system. He said 

that the automatic pneumatic bumper system to reduce the damage for vehicles. To achieve this system 

modification goal he uses IR sensor to detect the obstacles near it.  

 

Research 4: 

Kumar Mayank et al [4] studied that in Adjustable Ground Clearance System by using Gear and Tooth 

Mechanism said that designed a simple mechanical linkage mechanism for ground clearance adjustment. The 

adjustment is possible at droop conditions with the help of small gearWith the help of this system we can vary 

ground clearance of the vehicle up to 180mm. Aman Sharma1, Hina Akhtar, in this paper the chassis of vehicle 

is lifted by the use of hydraulic pressure .Due to this lift of chassis the ground clearance of vehicle is increased 

so that it is able to overcome all the obstruction during drive like speed breaker, broken roads etc.  

 

Research 5: 

Hrishikesh V Deo & Nam P Suh et al [5] studied that how the comfort and handling are interrelated with centre 

of gravity of the vehicle. They designed the suspension system which varies its height and stiffness according 

to speed. The researchers used short long arm suspension system which is widely used in front wheel 

suspension. For controlling the height and stiffness, it can be achieved by making the lower spring pivot 

movable along the lower control arm. For moving the pivoted point and achieve desired position electric motor 

is used to actuate the actuator. But there are some limitation which we come across, that is about less quick 

response. 
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Research 6: 

 Shivraj Chandrakant Patil et al [6] studied the thesis on the adjustable ground clearance mechanism by 

working on the model which involves the use of a small gear as a tool to move toothed bracket which holds 

the shock absorber. This toothed bracket is in the shape of a circular arc. 

1. EXPERIMENTAL SETUP  

 

Each wheel is provided a actuator or motor which help for uplifting the main frame for adjusting the ground 

clearance. Also two DC motors with speed of 30 rpm are connected to the wheel for the movment of the model. 

We are using the ultrasonic sensor for the detection of the obstacles in front of the model and the Arduino uno 

controller give command to the servo slider. 

 

Equipment used for developing of the model:- 

Soldering 

Cutting Machine 

Drilling 

Pc for the Programing of the Arduino Uno  

 

 

Figure 1 main frame 

 

Figure 2 Fitted Components 

 

Design of servo slider 
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Figure 3 Final Position 

in this block diagram we showing conceptual working of servo motor linear movement of wheel up down 

position in this figure 6.1 chassis 600mmx300mm size for demo purposed deigned .chesses four league's 

shown the servo motor fitting and moveable arm setting servo motor rotating 0 to 45 degree angle so it helps 

to move the linear arm up and down direction so its avoiding the pneumaticsystem and compressor final 

position and intionposition also given as shown in figure for running of project we required battery ,ultrasonic 

sensor , gear motor ,servo motor etc 

 

Components for the model : 

Servo motor 

Arduino uno 

Microcontroller unit 

DC motor 

12v Battery 

Wheels 

40*40*1.5mm Bracket  

DPDT Switch 

DPDT Switch box 

Ultrasonic Sensor 
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3.7 Construction  details : 

Stepwise construction details are as below. 

By using angle of 25X3 mm frame rectangular frame of 120 x 120 mm size is constructed Outer shape and 

sizes of frame are as below 

 

The material of frame is aluminium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Top view 

 

 

 

 

 

Front view 

First we fabricated the aluminium pieces for making the frame. we use drilling and cutting machine for 

the fabrication of the main frame. then fitted the wheels with the 30rpm DC motor for the movment of the 

wheel. This DC motor is connected with 12v battery. Fitted the ultrasonic sensor in front of the main frame 

and connect the sensor with Arduino Uno and two Microcontroller unit , which gives the command to the 

servo slider . 

The programming of the Arduino uno for the calibration of controller unit for accurate command is done 

with PC programming.The various wire are connected with the help of soldering machine 

 

CONCLUSION  

Usually the suspension consists of passive force elements which are designed to optimize the trade-off between 

ride comfort, suspension travel and wheel load variations. Also, the geometry design of the suspension links 

is a trade off between optimal orientation of the wheels in case of bumps in the road or during cornering. 

Furthermore, the springs should be stiff enough to avoid exaggerate body roll or pitch during cornering, 

accelerating and braking. Modern suspension systems provide possibilities for optimizing the trade-offs, but 

will never be able to eliminate the conflicts. Moreover, they are complex and space consuming. The additional 

elements of an active suspension system are able to produce forces when required and therefore the trade-off 
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between ride comfort, suspension travel and wheel load variations can be better resolved. Furthermore, an 

active suspension system can be used in order to eliminate body roll during cornering. As a result, the 

complicated and space consuming suspension links can be replaced with a compact and simple trailing arm 

suspension. Also, static load variations can be taken care of by adjusting the stiffness of the suspension. It can 

be adjusted to the driving situation and to individualize the handling characteristics and comfort level of the 

vehicle.. 
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