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ABSTRACT 

This article builds up an accumulation of fashions for the 

determinants of car fatalities with express consideration 

dedicated to the consequences of wheel alignment. Wheel 

adjustment, include proper checking of wheel attribute angles 
versus vehicle company details, is a vital mission in the car area 

due to the fact that it restricts irregular tire wear and affects car 

handling and damaging. In present days, structures have been 

greatly designed for mechanically realizing wheels attribute 
angles. To conquerer the boundaries of current procedures, by 

the cause of dimension gear which is being set up onto the 

wheels, the existing work offers with plan and assessment of a 

3D laptop computer view‐ based machine for the touchless 
restoration of car wheel calculation, with a precise hint to 

attribute planes. Such planes, top indicates to as a world parallel 

system, which is used for figuring out wheel intersection. 

General Terms 

Automatic Wheel Alignment system to overcome from the 
wheel alignment issues like toe angle, camber, caster etc. 

Keywords 

Automotive, Wheel Calculation, Wheel Alignment. 

1. INTRODUCTION 
In the automobile industry, car satisfactory and security require 

the evaluation and modification of wheel alignment framework, 
at some point in the manufacture and afterward, at some point in 

the lifestyles of the vehicle. It is accepted that motor vehicle 

wheel alignment requires correctly analyzing of the wheel 

attribute angles towards car company guidelines. A faulty 
adjustment can also cause fast and uneven tire wear, and 

definitely can harm car managing and safety. Wheel Alignment 

measures complicated suspension angles and the rearrangement 

of a range of suspension components. It is a suspension 
adjusting device that notably affects the vehicle's dealing and 

tire erode. Wheel alignment is the possible adjustment of the 

inclination angles so that they are aligned equally and vertically 

to the ground, therefore magnifying tire existence and make sure 
linear and correct monitoring alongside a linear and degree path. 

By preserving the wheel alignment now not solely avoids 

collision of vehicles; it additionally will increase the fuel 

efficiency of the automobile and reduces the tire wear & bolt 
wear of the vehicle. The two most crucial wheel angles must be 

at the time of wheel adjustment i.e. toe and camber inclination 

of the front tires.  
 
  

2. Basic Alignment Angles 

2.1 Toe 
Toe is defined as the equal angle that tire makes with the 

longitudinal axis of the automobile when seeing the automobile 

from the upper or lower end. When both wheels are adjusted so 

that their leading corners slightly come closer to each other, 
then wheels are stated as toe‐ in; in alternative phrases, the two 

smooth tangents of the tire sidewall pass in the front axle 

corresponding to the driving direction. If the main corners of 

both tires are away from each other, then the pair is named as 
toe‐ out. Toe adjustment influences three most important 

regions: tire erode, straight-line path steadiness and edge 

appearance handling qualities.  

  

Figure 1 : Toe in                   Figure 2 : Toe out 

2.2 Camber  
Camber is described as inclination in the middle of the vertical 

axis of the wheels used for operating (i.e., the fictional line 
around which the whole meeting of the pivot, wheel bearing, 

rim, and tire moves when the front wheel changes its direction) 

and the vertical axis of the automobile when seen from the front 

end or rear end. If the wheels incline in the direction of the car 
body, then they have a negative camber; if it inclines away from 

the car, then it has a positive camber. The edge pressure that a 

tire can generate is particularly depending on its inclination 

respect to the path finish and that's why wheel camber has a 
crucial result on the road to hold the car while driving. 
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Figure 3 : Toe and camber Inclination 

 

2.3 Caster 
The caster angle or castor angle is the angular displacement of 

the guidance axis from the vertical axis of a steered wheel in a 

car, motorcycle, etc. measured in the longitudinal direction. It is 

the angle between the pivot line (in a vehicle a fictional line that 

runs via the center of the top ball joint to the center of the 

bottom ball joint) and vertical. In automobile racing, the caster 

attitude may also be adjusted to optimize managing traits for a 

precise venue.  

The pivot points of steering are tilted such that a line 

represented via them cross the path plane a little forward from 

the center of the touching ground of the tire on the footpath by 

procedure distance called a trail. It grants a degree of self-

serving for the driving — the tire casters on all sides in order to 

track beyond the centerline of steering. This creates a vehicle 

simpler to control and enhance its directional stability (lowering 

its tendency to roam). Excessive caster angles will create the 

steering bulky and short approachable, even though in racing 

massive caster angles are used for improving tire grip while 

cornering. Caster angles over 7 deg. with radial wheels are 

ordinary. Power steering is commonly required to control the 

jacking results from the soaring caster angles. 

Some front-end alignment calls for conflicting caster 

angles. This is referred to as cross caster and the difference is 

referred to as the spread. Cross camber may also be specified, 

however no longer generally both. 

From the last couple of decades, the wheel alignment subject 

accomplished a brilliant rise of importance, as verified by way 

of a mechanical article. In fact, most of the companies shifted 

from machine-driven devices, regularly named as ―direct size 

methods‖, to computing device observation-based systems. 

  

The beforehand straight size methods seem to be 

clumsy, take lots of time, require a large workforce and 

frequently not so much correct than expected. Considering 

modern perspective, a range of desktop observation-based 

systems, regularly named as a non‐ contact method, and is 

promoted through manufactures manufacturing wheel alignment 

machines like MRF, Hofmann and Manatec. 

 

Figure 4 : Positive Caster angle( Red Line is pivot line and blue line is 

center line of wheel) 

3. Limitations and Disadvantages 

3.1 Limitations 
The most crucial limitations of these structures are: 

i. The need to set the equipment with the aid of attaching it 

onto the wheel, which regularly results in a non‐ trivial 

system and which can expose the tools to damages from 

incidental drops, etc. 

ii. The extent in size time prompted through the mounting 

iii. The mounting stability: the aims have to be installed on 

the wheel with extraordinarily stable connections to 

forestall era of dimension mistakes all through moves and 

rotations of the wheel happening in the normal measure 

operations. 



 International Journal of Aerospace and Mechanical Engineering 

Volume 6 – No.2, October 2019 

40 

ISSN (O): 2393-8609 

In the second case,  the goals are placed parallel to the inspected 

tire. Then a video digital camera positioned in front of the wheel 

(i.e., on the aspect of the vehicle) acquires pix of the wheel and 

of the movement of the structured markers to gain the 

characteristic angles. This technique can only be utilized if pre‐

marked rims or tires are used.  

For many, wheel alignment is viewed as one of those pesky 

problems that come along with automobile ownership. Wheel 

misalignment can take place naturally over time, it’s more, 

probable that there is a precise reason at the back of wonky 

tires. When your tires are out of alignment, basically potential 

they are no longer pointing in the right route you may 

additionally be aware your vehicle pulling to one route or 

vibrating as the wheels pull towards each other, or that your 

steerage wheel is crooked even though you are riding straight. 

This all negatively influences your steering, suspension, and 

tires, but extra importantly, it involves your security on the road. 

And that’s in no way an excellent thing. Just like getting an oil 

change, wheel alignment has to be a phase of your preferred 

auto maintenance. 

3.2 Disadvantages 
The signs and hazards of a vehicle that is out of alignment are: 

1. Tires that are not aligned will harm your safety and 

the facility to steer the car. 

2. Misalignment of a vehicle will continuously result in 

the drifting or pulling of a vehicle when you let go of the tires. 

3. If the wheels aren’t going in a straight line it indicates 

that the tires are pulling or floating away from a straight path. 

4. It is not only annoying, but the wheel that is out of 

alignment will also put on too soon and roughly due to the fact 

of the constant drag placed on its pace. 

5. The float can also effect on gas utilization. 

6. Deaccelerating, grasping, the capability to respond to 

steering or whichever shape of indefinite motion gets affected. 

7. It is mainly crucial when the pilot has to retaliate 

unexpectedly and alter his direction in an emergency.  

4. Result and Conclusion 
To assess the preciseness of toe and camber evaluation is given 

by way of the mastermind system, evaluation consequences are 

examined in opposition to an entire three-dimensional 

restoration of wheel adjustment got the usage of a business 

three-dimensional scanning machines (Hexagon Absolute Arm 

8525). This scanner is a six-axis transportable coordinate 

measuring machine for dimensional inspection, it is outfitted 

either with a desegregated giant functioning laser scanning 

machine so it allows in every measurement. Scanning 

preciseness of laser is mentioned nearby to 0.058mm, the use of 

the complete measurement vary (4m approx). In some critical 

cases, such preciseness may escort to a supreme miscalculation 

in deciding wheel inclination to near about 0.009degree seeing 

that wheel inclination is regarded as accurate when uniform 

inclinations are influenced by miscalculations no longer go 

beyond 0.05degree. 

 

Figure 5 : Failed rear alignment test reports during 2014-2015 
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Test 1 

FL 

Toe 0.144 0.124 0.02 

Camber ‐0.236 ‐0.253 0.018 

FR 

Toe 0.353 0.366 0.013 

Camber ‐0.646 ‐0.622 0.024 

RL 

Toe 0.297 0.281 0.016 

Camber ‐0.439 ‐0.411 0.028 

RR 

Toe 0.301 0.326 0.026 

Camber ‐0.447 ‐0.482 0.035 

Test 2 

FL 

Toe 0.175 0.195 0.02 

Camber ‐0.204 ‐0.227 0.023 

FR 

Toe 0.313 0.328 0.015 

Camber ‐0.603 ‐0.642 0.039 

RL 

Toe 0.257 0.236 0.021 

Camber ‐0.374 ‐0.399 0.025 

RR 

Toe 0.267 0.234 0.033 

Camber ‐0.387 ‐0.339 0.048 

Test 3 

FL 

Toe 0.096 0.134 0.038 

Camber ‐0.157 ‐0.186 0.029 

FR 

Toe 0.202 0.181 0.021 

Camber ‐0.464 ‐0.442 0.022 

RL 

Toe 0.198 0.159 0.039 

Camber ‐0.326 ‐0.343 0.017 

RR 

Toe 0.167 0.144 0.023 

Camber ‐0.298 ‐0.277 0.021 

   Average difference 0.026 

   Average difference toe 0.024 

  Average difference camber 0.027 

 

Table 1: Comparison between toe and camber measurements 

performed using the 3D scanner and the MV system. 

According to the Commissionerate of Transport of 

Gujarat 21859 accidents happened in Gujarat only and around 

35% of road accidents happen due to the wrong wheel 

alignment or incorrect wheel alignment and incorrect inclination 

of toe, caster or camber angles.  

The wheel alignment angles have extraordinary influences on 

automobile operational performance, such as traveling security 

and riding stability. To keep vehicle performance, ordinary 

examination and adjustment of wheel alignment angles are 

needed by using the capability of a wheel alignment system. 

Any other advantage of this method is that it is much less time-

consuming. 
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