
Chapter 5 

Discussion 
5.1 Discussion 
The main objective of industrial automation is to increase productivity, quality, 

efficiency and also to improve the working conditions in a particular industry. Thus, 

industrial automation can facilitate number of activities currently in use in the tire 

industry for further improvements. In this project my main focus was on the Green tire 

painting system. Machine operators are directly benefited from this machine. This 

machine will facilitate a safer working environment with minimized hazardous 

operations. Also it is very easy to load and unload the tire and operators do not need to 

pay attention on the size of the tire. 

In the company point of view they can increase the productivity without any head 

count increment. Evenly panted tires will reduce the scrap percentage. Also improve 

the appearance of the tire will be improved ultimately resulting a good quality output. 

That will give a competitive advantage for the company when competes in the 

international markets. 

Component M. imifactmei Code Description Oty Unit Price Price |Rs:( 
Loading Cyl: Custom made Dia:63, 600mm Double acting 2 19,000.00 38,000.00 
Clamping cylinder Festo DSW-32-200-PPV-A-B Dia:32, 200mm Double acting 4 11,000.00 44,000.00 
Paint Main Cyl: Custom made Dia:32, 650mm Double acting 1 17,500.00 17,500.00 
IP Cyl: Custom made Dia:32, 450mm Double acting 1 15,500.00 15,500.00 
OP Cyl: Custom made Dia:32, 450mm Double actinq 1 15.500 00 15,500.00 
Pressure sensor SMC ISE30-01-25-M-L-D Adjustable diqital pressure sensor 3 11,000 00 33,000.00 
Main drive A B B M 2 Q A B 0 M 4 B 0.75kW ,4-poles = 1500 r/rnin 400 V 50 Hz 1 45,000.00 45,000.00 
Rotary Drive A B B M2QA BO M4A 0.35kW ,4-poles = 1500 r/min 400 V 50 Hz 1 110,000 00 110,000.00 
Indexing Gear box Boneng H4DHA150 150:1 GRwi th internal brake 1 225,000.00 225,000.00 
PLC Siemens S7-200 PV 224 Xpsi CPU l/P-14, 0 /P-10 digital 1 55,000.00 65,000 00 
Expansion Siemens EM223 24V l/P-32, Q/P-32 digital 1 26,000.00 26.000.00 
Contactors Telemechanigue 6 7,500.00 45,000.00 
Pneumatic Valves SMC B 6,500.00 52,000.00 
Display Siemens TD200C 2 line text display 1 36,000 00 36,000 00 
Rotary air union 1 Rotation Rotation 994514 4 Port rotatable air connector 3 28,000.00 B4,000.00 
Rotary air union 2 Rotation Rotation 112569 2 Port rotatable air connector 1 19,000.00 19,000.00 
IP nozzle Binks B-I25-LS 380 degree atomization nozzle 1 58,000.00 58,000.00 
OP nozzle Binks 77-2797 R-5 MAG A A automatic spray gun 7 25,000.00 175,000.00 
Inc encoder Baumer HS25 Incremental Optical Encoder 500 cyl/turn 3 54,000.00 162,000.00 
Retro-ref: sensors Baumer FPAM 1BN3151 Retro-reflective sensor 4m 2 9,000.00 1B,000.00 
Bearings SKF 24 6,000.00 144,000.00 
Linear Bearings SKF PCM 252B50 M 6 12,000 00 72,000.00 
Other Pneu: i tems Tubes, Connectors, FRL etc 150,000.00 
Other Elec: Items Cables, Connectors, Push Buttons 200,000.00 
Mechanical Clamping Jig, Frame, mountings 800,000.00 
Machining 200,000.00 
Other expenses 400.000.00 

Total 3,249,500.00 

Table 5.1 Costing 
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Basically this machine is designed with the components which are available in the 

market. Therefore manufacturing of this machine is not a tricky operation. Also the 

design is free with any complicated customized components. Therefore it can be 

easily replaced with available matching components when it is broken or worn out. 

There are various types of machines which are available in the market for green tire 

painting process. But most of the machines are made only for inside painting. Also the 

maximum diameter range that they can handle is limited to maximum of 6". In other 

words, even a Chinese machine will cost around 8 million rupees. Apart from that the 

payback period of this machine is considerably less when compared with other 

available machines in the market. Also this machine has advanced capabilities. 

5.2 Payback calculation 

Total cost for the machine 

Current production tonnage per day 

Planned production tonnage per day in 2009 

More operators need to meet this production 

Extra cost need 

Cost for extra accessories and paint booth 

Average value of the scrap tires per year due 

to operator painting defects 

Average customer clams value per year due to 

Painting defects = R s : 540,000/= 

Rough payback period of the machine 

(3,249,500-628,000)/ (960,000+(600,000+540,000)*3/4) 

= 1.5 years 

• Assumptions: 

Assume 75% of customer clams which are related to the painting defects and 

painting operator defects can be solved by this machine. 

= Rs: 3,249,500/= 

= 16 Tones 

=18 Tones 

= 1 per shift (4 for 4 shifts) 

= 20,000 x 4 x 12 

= Rs: 960,000/= 

= Rs: 628,000/= 

= Rs: 600,000/= 
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5.3 Future Developments 
As this machine is designed in-house, we have more flexibility for further 

developments and modifications depending on the company requirements. One of the 

future developments will be to design outside paint nozzle to move forward and 

backward. Then we can reduce the paint wastage when painting small tires. In this 

case the PLC has to read the tire diameter. To read the diameter of the tire it can use 

the clamping jaw movement. By measuring the clamping jaw movement, PLC can 

identify the diameter of the tire. Then outside nozzle can be moved accordingly. 
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