
Chapter 2 
Design Approaches 

2.1 Initial attempts and problems 
Basically, three different designs are analyzed as follows. First design is to keep the 

green tire horizontally on horizontal rollers. These rollers are driven by a motor and 

inside and outside paints are applied while the green tire is rotating. 

With the basic experiments it has found that the green tire strength is not enough for 

this method. This means that the green tire gets an oval shape when it kept 

horizontally. The green tire is not a cured tire. Therefore it is more flexible. When it 

gets an oval shape, it is very difficult to rotate the tire with two drive rollers. Also the 

distance from inner painting nozzle to the inner wall is not a constant. Then some 

parts get more paint applied, compared to other parts. All green tires have a joint as it 

is made by winding a fabric and a tread around the drum. It is called as the 'Splicing' 

joint [12]. In this method, the splicing joint is also blocks the free rotation of the green 

tire. Even we overcome these difficulties; tire starts to move left and right when it 

starts to rotate. Then it is difficult to get an even paint distribution all over the tire. 

When these observations from the experiments are taken in to consideration, this first 

attempt was rejected because it does not fulfill the requirements. 

Figure 2.1 Basic design of fist attempt 
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observations from the experiments are taken in to consideration, this first attempt was 

rejected because it does not fulfill the requirements. 

The second attempt is to keep the tire vertically. Green tire is kept vertically on the 

loading conveyor and the grabbing disk is placed to grab the tire vertically. After the 

painting process, the tire is placed on the unloading conveyor. 

Figure 2.2 Basic design of second attempt 

With a basic analysis, it has found that this needs a complicated control system. 

Grabbing disk is moving to positions 1-Loading, 2-Painting and 3-Unloading. This 

linier motion has to stop at each position accurately. Green tire is moving from S to E. 

At the point E, green tire and the grabbing disk has to be aligned accurately to grab the 

green tire correctly. Position 2 is also very important as the inside painting nozzle is 

moving within the middle of the green tire. This needs a servo controller to get all this 

positions accurately, and it is very expensive. Also the basic analysis shows that the 

maximum output this can execute is limited to 4 tires per minute. This is because there 

is only one grabbing disk is there to move in all three positions. Though it matches 

with our near future requirement, it will not be suitable with a long term view. Though 
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this is a workable model, it is not feasible due to usage of expensive equipments and 

wear and tear caused by extensive movements. Considering these facts, this design 

was rejected and moved to another design which enables a simple logical control with 

high productivity. 

2.2 Final approach 
Third attempt was the final attempt and this was designed by meeting the company 

requirements and budget completely. In this design it has used three rotating grabbing 

disks for Loading, Painting and Unloading respectively. 

Figure 2.3 Final design 

In this design, Position 1 is for loading, Position 2 is for painting and the Position 3 is 

for unloading. Basic operation of this machine is as follows. 

At one instance the grabbing disk 1 comes to the 1st position and grabs the green tire. 

The loading tray of the Is position lifts the green tire to the grabbing disk. Then it 

rotates by 120° which is up to the painting position. Then the painting nozzles paint 

the green tire and rotate another 120° to the unloading position. At the unloading 
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position also the unloading tray will lift up to get the green tire. After unloading the 

green tire the same grabbing disk rotates another 120° to the 1st position to grab the 

next green tire. These three operations perform simultaneously. Also 120° indexing 

gear box gives an accurate positioning without any servo control. 
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