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ABSTRACT

Tyre manufacturing is an ever growing industry vbhannually produces more than a billion tyres wangr.
Standardized tyre manufacturing process includemlynaf compounding and mixing, component manufdow and
assembly, curing and finishing steps. Out of ttsteps tyre building is the process in which theemals are assembled to
obtain the final shape and dimension. This is daltee green tyre. The aim of this study is to find the major causes
affecting the shortage of green tyre in tyre buwigdimachine and to give suggestions to overcomeetluasises.
In this paper Root cause analysis is done in aalénd out the major problems affecting the grége shortage and some

suggestion were also given to reduce these shortage
KEYWORDS: Cause and Effect Diagram, Pareto Chart, Root CAnatysis, Green Tyre
INTRODUCTION

Rubber processing industry is a major branchedbmuause of the production of a lot of productsvarous

applications. Products from polymers and composiiéis a polymer matrix find a wide range of apptioas [1].

The rubber industry plays a very important partpolymer processing since the tyre production ocsi@
dominant position in this branch. Thus the tyre dudion is very important for in industrial devetopnt,
especially regarding the raw material consumptiew firms in market have increased competition. Mok the
industries focus on product quality, product caxd paroductivity. Because of these, a company shbaie to reduce the
production losses in order to increase the proditgtio satisfy the market demand. To increasepifeeluctivity, the right
quality and quantity of all the components needmdtlie assembly should be available at right tiFr@duction loss is

mainly due to unavailability of the component a #ssembling unit.

Root cause analysis (RCA) is a method of problelvirap that tries to identify the root cause of pleshs which
is affecting the production loss. Root cause afglysactise tries to solve problem by attemptinglemtify and correct the
root causes of events, as opposed to simply addgefiseir symptoms [3]. By focussing correction mot causes,

problem recurrence can be prevented.

A case study is conducted on one of the leading tgyanufacturing industry in the world. The compasy
focussing to reduce the production loss of greea ity tyre building machine. So as a fore workéduce the production

loss of green tyre, case study, Root cause andbysieducing the production loss in the compamganufacturing unit is
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conducted. The objective of study is to find o thajor problems in the company which causes aygtamh loss and to

suggest counter measures to minimize the effect.

The company is facing the production loss of grgee in tyre building machines, so that they aré afgle to
meet its demand in the market. So the firm hatluece the unwanted losses of production so as itaiathe steady
production level and to meet the demands in theketain order to reduce the green tyre loss alletbeembly components
should be available at right time in quantity an@lgy to meet the demand. If any one of the conembris facing the
shortage at the assembling unit, then it may leadgreen tyre loss which will affect the overall guoativity.

Production may be stopped due to many reasonsasuctaterial shortage, absenteeism, breakdown etc.

Case study was conducted on the production loggesi tyre of the company and to find out the atse of

these losses so as to eliminate them and to dectieaproduction loss caused due to these problems.
ROOT CAUSE ANALYSIS
The RCA is a four step process involving the foilogv

» Data collection

e Cause charting

* Root cause identification

e Result and analysis
Data Collection

Green Tyre loss data was collected for six mon&RR-13 to Sep-13) from the stock preparation bobkhe

company. The tonnage losses of each of the majmesaare given in Table 1.

Table 1: Causes and the Tonnage Losses

Sl. Tonnage
No. Cellses Loss in MT
1 | Material Shortage 2.9
2 Defective Materials 1
3 | Absenteeism 0.5
4 Breakdown 0.5

m Material
Shortage

W Defective
Materials

m Absenteeism

m Breakdown

Figure 1: Pie Chart Showing Causes for Production bss

From the Figure 1 it is clear that the materialrsge (59%) accounts for the most of productiors losgreen

tyre to the company. There are different types afamals which are used in green tyre for assemhlintyre building
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machines are bead, plies, breakers, tread, sidewklile tonnage losses of each of the material aj@rare given in
Table 2. From the Figure 2 it is clear that thecbglaortage accounts (49%) of the production losegéa@ompany.

Table 2: Material Shortage and the Tonnage Losses

1 | Bead 5.8
2 | Plies 3.6
3 Breaker 2

4 | Tread 0.5
5 | Sidewalls 0.0

4% 0%

W 1 Bead
2 Plies

™ 3 Breaker
® 4 Tread

5 Sidewalls

Figure 2: Pie Chart Showing Material Shortage for Poduction Loss

From the chart it is clear that the bead shortage a&n tremondous influence on the green tyre loss.
Bead preparation unit has 3 stages

¢ Bead coiling
¢ Bead apexing
¢ Bead flipping
Tonnage losses of each of the material shortagwés in the Table 3

Table 3: Material Shortage and the Tonnage Losser Bead Preparation Unit

1 | Flipped Bead 3.1
2 | Apexed Bead 1.2
3 | Coiled Bead 0.8

From the Figure 3 it is very clear that flipped theauses for the major production loss. It acco6f of losses
compared to coiling and apexing. So that root camsdysis was conducted to identify root causdefflipped bead.

B Flipped
Bead

H Apexed
Bead

m Coiled Bead

Figure 3: Pie Chart Showing Material Shortage in Bad Preparation Unit
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Cause Charting and Root Cause Identification

Cause and effect diagrams or Ishikawa diagrams (B@me diagram) is one of the seven basic tootpuafity,

which is used to identify potential factors causimgoverall effect.

It was used in the study to identify the root caokenajor problems which is identified in the prews section.
A Pareto chart, where individual values are reprteskin descending order by bars, and the cumelatital is represented
by the line. The left vertical axis is the percgigdonnage loss and right vertical axis is the datiue percentage of

tonnage loss. The purpose of Pareto chart is tdighg the most important among a set of factors.
Root Cause Ildentification of Flipped Bead

The flipping is the bias cut, slitted fabric foramping the bead bundle. The purpose of flippintp iprotect the

bead from damages in further processing.

Machine

Crew
Engg. Down t:me Shortage

Absentism___

\____,_,.,,._-—— - FLIPPED BEAD
]neffectlve SHORTAGE

Communication | Impropermsulatlon

Resmctlve
iondelay

Figure 4: Initial Cause and Effect Diagram of Flipped Bead Shortage

Figure 4 shows the initial cause and effect diagodifipped bead shortage. The cause of flippedts&®rtage

may be due to improper insulation, insulation detagw shortage and engineering downtime.
Results and Analysis

A Pareto chart Figure 5 was constructed as perp#reentage of loss in hours of each causes ofeftipp

bead shortage. From the graph it is clear thaintipeoper insulation is the major causes of flipppedd shortage.
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Figure 5: Pareto Chart of Flipped Bead Shortage

A detailed study was conducted on causes for fippead shortage and the final cause and effectaiiadgs

prepared as given in Figure 6.
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Figure 6: Final Cause and Effect Diagram for the Inproper Insulation Flipped Bead

Reasons for the improper insulation was identifisdpoor application and the root cause of pooriegmn is

due to insufficient force acting on the flipper d@imechanism.

From the cause and effect diagram, the root caliipjped bead shortage was identified. In the cafSenproper
insulation of flipped bead is identified as the aragause of flipped bead shortage. Insufficientéoacting on the flipper
guide is the root cause for the improper insulat®y providing the DSBC 32-125 mm cylinder havingar pressure of

6 bars and 450N force is the counter measure rgmting the improper insulation of flipped bead.
CONCLUSIONS

Root cause analysis was conducted for the majaesaaffecting production loss to the company. Raoses of
production loss of green tyre were identified ustause and effect diagram. Counter measures capsodyction

stoppage was also suggested.
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