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Abstract 

Quality control concept is a management philosophy which focuses on the work 

process and people, with the major concern for satisfying customers and 

improving the organizational performance. It involves the proper coordination 

of work processes which allows for continuous improvement in all business 

units with the aim of meeting or surpassing customer’s expectations. It 

emphasizes on totality of quality in all facets of an organization with the aim of 

reducing waste and rework to reduce cost and increase efficiency in production. 

The main objective is to improve the quality the of product and process in an 

industry. With the help of different kinds of quality control techniques like 

check sheets, brainstorming, cause and effect diagram, nominal group 

technique, flow chart, pareto analysis, control chart, statistical process control 
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etc. we find out the major cause of defects and poor quality of products. We 

take an example of Imperial Auto Industries and all these techniques applied on 

the industry case to find out reason of the rejection of rubber hose pipes. By 

using the brainstorming and pareto analysis we find out the root cause of defect 

wise and part wise rejection of the product. It observed that the major rejection 

of rubber hose pipe is due to wall thickness oversize. By applying Automatic 

Extruder RPM Controller and Mandrels with end caps to be procured to avoid 

excess pushing of hollow on mandrel. Also training to be provided to the 

concern operators for proper cap setting. By these methods optimum results are 

obtained. Also with the help of these quality control techniques maximize the 

quality of product and minimize the rejection. For the purpose of verification of 

the present results, other published work was also compared. 

Keywords: Quality, quality control, Pareto chart, Indian Standard, sampling 

 

1. INTRODUCTION 

Quality Control (QC) is a system of routine technological activities, to calculate and 

control the quality of the inventory as it is being developed. The QC structure is 

designed to: 

(i) Provide routine and consistent checks to ensure data reliability, accuracy, and 

wholeness; 

(ii) Identify and tackle errors and omissions; 

(iii) Document and store inventory material and record all QC activities. 

In preparing to introduce a quality improvement initiative, managers must create a 

supportive environment for this initiative, form and train a team to implement the 

initiative, and work with the team to focus on the needs and priorities defined by users 

of their health services. One way to start to improve quality is to solve existing 

problems. To begin the process for the first time, think about a small but important 

problem that is likely to be resolved with some thought and work. Start by envisioning 

that problem as having the six distinct steps illustrated in the graph above. A small 

project in the beginning serves as a tool for learning about quality improvement and as 

a catalyst for change. Choose a problem that is both important and manageable. If the 

problem is important, its resolution will also be visible, and the perceived 

improvements will invite increased interest in the quality improvement efforts. If the 

scope of the problem is convenient, decision is more likely and learning is more paying 

attention It is important that the first problem solving cycle be a success. 

 

1.1 NEED FOR PRESENT WORK & IT’S SCOPE IN INDIAN 

INDUSTRIES:  
Quality Control activities include general methods such as accuracy checks on data 

acquisition and calculations and the use of approved standardized procedures for 

emission calculations, measurements, and estimate doubts, archiving information and 

treatment. Superior tier QC actions contain technical reviews of source categories, 
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action and giving out factor information and methods. In current scenario of economic 

globalization liberalization keen competition and increasing customer awareness 

quality is a buzzword for survival and growth of any organization whether in 

manufacturing or production sector. World class organizations have to make major 

changes in their business performance and customer orientation as a result of ever 

changing global market conditions. The present era has seen that quality has moved 

from a shop floor control technique to a strategy where it the driving force for the whole 

business encircling the gamut of an organization activity. In the past the Indian 

industries used the method of hit and trial to solve any problem, though it gave results 

in many cases but generally it was a stop gap arrangement and later on ended up as been 

permanently followed. This not only led to poor performance but also decreased 

productivity and lead to unnecessary work. In the light of the above mentioned facts 

problem solving techniques gain an increased importance in context of Indian 

industries. 

 

1.2 OBJECTIVES: 

To solve the problems using various quality tools.  

1. Identifying the problem— Which problem should I address? If there are 

numerous, how do I choose the most important one?  

2. Describing the problem— How do I accurately and completely describe the 

problem?  

3. Analyzing the problem— What are the different causes of the problem, and 

which causes are most significant to solve right away?  

4. Planning the solutions— What are the different alternative solutions for 

solving the problem?  

5. Implementing the solutions— How do I make sure the solutions are 

implemented correctly and effectively?  

6. Monitoring/evaluating the solution--How did the solutions work? What needs 

to be changed?  

 

1.3 Helpful Tools: 

Now that we have discussed a proven approach to implement improvement efforts in 

your organization, we give a short description of quality improvement tools. These 

include tools useful in problem identification and analysis. Problem-solving techniques 

that are useful for improving quality, productivity, and performance are discussed in 

The Memory Jogger: A Pocket Guide of Tools for Continuous Improvement developed 

by Goal/QPC (1988). The problem-solving procedure mainly consists of the following 

six tasks:  

1. Decide which problem occurs most frequently or is the most important and will 

be addressed first.  

2. Define the problem, including where and when the problem occurs and extent of 

the problem.  
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3. Develop a complete list of all possible causes of the problem.  

4. Decide on the root cause(s), not just the symptom of the problem.  

5. Choose a workable solution and develop an action plan to implement the solution.  

6. Implement the solution and follow-up (monitor and report results).  

Some of these tools are summarized in the following: 

1.3.1 FLOW CHARTS  

A flow chart is defined as a pictorial representation describing a process being studied 

or even used to plan stages of a project. Flow charts are inclined to offer people with a 

common language or reference point when dealing with a project or process. 

 

1.3.2 CHECK SHEET  

A simple data collection form consisting of multiple categories with definitions. 

Information are entered on the form with a simple tally mark each time one of the 

categories occurs 

 

1.3.3    STRATIFICATION 

Knowledge of the process allows you to group things so that you get the most  

information from your data  Collection for the effort expended. This called 

stratification. Creative thinking is usually required to select groupings, or strata, within 

which sample units will be taken. 

 

1.3.4 SAMPLING 

A sample is a collection of numbers (measurements or counts) on the quality 

characteristic(QC) of process variable (PV) of units drawn from a process. A sample 

unit is a part of the process on which the QC or PV is measured. The units may be 

patients, incidents, time (day of week), a form, an incoming shipment of material—all 

of which are integrally related to process.  

 

1.3.5 HISTOGRAMS  

The purpose of the tutorial is to let you become familiar with graphical histogram, 

which are used widely in quality control (Q.C.). Histograms are useful Q.C. tools, 

which are used in the examination of data. This arithmetic method does not prove that 

a process is in a state of control. However, histograms only have been used to solve 

many problems in quality control. 
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1.3.6 PIE CHART  

A pie chart is an implement that helps you imagine the relative importance of several 

categories of a variable. To provide a quick, graphical outline of data you have 

collected, such as information about different types of users, types of treatments, types 

of methods, etc.  

 

1.3.7 BRAINSTORMING  

Brainstorming is a technique, generally used in a group setting, to quickly generate a 

large number of ideas about a specific problem or topic. It can help you ;  

 Support creative thoughts and generate enthusiasm.  

 Avoid the paralysis of analysis‖ by not evaluating ideas.  

 

1.3.8 CAUSE & EFFECT DIAGRAM 

Cause and effect diagram graphically illustrates the relationship between a given 

outcome and all the factors that influence this outcome. Sometimes called an Ishikawa 

or ―fishbone‖ diagram, it help show the connection of the parts (and subparts) to the 

whole by:  

 Shaping the factors that root a positive or negative outcome (or effect).  

 Focusing on a exact issue lacking resorting to complaints and irrelevant 

discussion.  

 Determining the root causes of a given outcome.  

 Identifying areas where there is a requirement of data.  

 

1.3.9 PARETO CHART  

It is a bar graph used to arrange information in such a way that priorities for process 

improvement can be established. Pareto analysis is way of organizing data to show what 

major factors (s) are significantly contributing to the effect being analyzed (i.e., how 

much each cause contributed to the problem at hand).  

 

1.3.10 HYPOTHESIS TESTING  

 Any doubt in your mind can be clarified  

 Doubts are raised through two ways  

 Graphical Interpretation  

 Experience and Logical ability to question  

 Doubts are generally are raised in the form of KPIV’.  

 It’s the scientific way to prove causal relationship  

 It’s a statistical global accepted numerical method to answer in Y or N  

 It’s a method of translating confusion to clarity  

 Hypothesis testing is a gateway between philosophy and real life.  
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2 IMPLEMENTATION OF QUALITY TECHNIQUES ON AN INDUSTRY 

PROBLEM TO ENHANCE RESULT 

2.1 INTRODUCTION 

In preparing to introduce a quality improvement initiative, it is must to create a 

supportive environment for this initiative, form and train a team to implement the plan 

and work with the team to focal point on the desires and priorities defined by users of 

their health services One way to start to improve quality is to solve existing problems. 

To begin the process for the first time, think about a small but important problem that 

is likely to be resolved with some thought and work. Moving in this direction of 

problem solving there are six steps one has to follow:  

o Identifying the problem—Which problem should be addressed? If there are 

several, how to choose the most important one?  

o Describing the problem — How to accurately and completely describe the 

problem?  

o Analyzing the problem—What are the different causes of the trouble, and which 

causes are central to solve right away?  

o Setting up the solutions—What are the different alternative solutions for solving 

the problem ?  

o Implementing the solutions—How to make sure the solutions are implemented 

correctly and effectively?  

o Monitoring the solutions—How did the solutions exertion? What needs to be 

changed?  

o In the following part of the report using this terminology we will reduce the 

engine reduction in the engine room of ―Imperial auto industry Limited‖, 

Faridabad 

 

2.2 RUBBER HOSE MANUFACTURING PLANT 19/6 

In the rubber hose plant 19/6, all type of low pressure hoses are manufactured & 

assembled. Before any hose assembly operation, a number of subassembly is done for 

main assembly & the Some fit & function testing like Leakage testing, Burst pressure, 

Millipore & Pull load testing being done. Although Hose manufacturing plant is under 

control of number of qualified & experienced quality professionals, but still due to some 

reason various quality faults arise in the built-up. The main reasons are:  

 Man  

 Machine  

 Method  

 Machine  

 

We have tries to solve the faults in the hose manufacturing by applying modern quality 

control techniques like:  
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 Frequency Sheets  

 Histograms  

 Brainstorming  

 Pareto Chart  

 Ishikawa Diagram  

 Hypothesis testing  

 

3 METHODOLOGY  

A study was done on a data of internal rejection for the period of Jul. 13 to Dec. 13 

According to the data collected, it was analyzed that One of the major defect for internal 

rejection Wall Thickness Oversize. After it was determined that the above defects 

occurs most regularly, a detailed study was done to find out the causes and possible 

counter measure to avoid this defect so as to decrease the rejections & customer 

complaints occurring at the same time maintaining the production targets as well. The 

Case Study done on above defect is detailed below: Eliminate/Reduce the In-house 

rejection due to wall thickness oversize. 

 

3.1 Description of Problem 

Table: 3.1 Defect wise rejection in House Rejection ( Jul. 13 ~ Dec. 13) 

DEFECT %age Cumulative% 

Wall Thickness (Oversize) 22.20 22.20 

Wall Thickness (Less) 16.46 38.66 

Cover Defect 14.41 53.07 

Mounting Defect 10.31 63.38 

Slit 9.36 72.74 

LD Loose 6.08 78.82 

Scratch 5.04 83.86 

Bonding Loose 3.16 87.02 

Knitting Impression 2.39 89.41 

Damage 2.58 91.99 

Tapper Defect 1.76 93.75 

Cap Short 1.84 95.59 

LD Tight 1.18 96.77 

Flare Length Short 1.14 97.91 

Line Mark 0.70 98.61 
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SL 0.47 99.08 

RP 0.56 99.64 

Pin Hole 0.17 99.81 

Tapper Cut  0.10 99.91 

Blooming  0.05 99.96 

Long Length 0.03 99.99 

Dent 0.01 100 

 

1. Fitment problem at customer end due to wall thickness oversize.  

2. High line rejection (In house) due to wall thickness oversize.  

3. Customer return in rubber hoses due to wall thickness oversize.  

4. We take the data year from July 13 to December 13 and calculate the current level 

of rejection due to wall thickness oversize is 22.2% based on the average data of 

last 6 months.  

After this calculation we are going to case study on wall thickness oversize and Reduce 

the in house rejection due to wall thickness oversize up to 1.3% based on average data 

of last 4 months 

Defect wise Pareto Analysis (Jul. 13 – Dec. 13) After plotting the Defect wise Pareto 

Analysis of all the 22 problems as shown in figure. 4.1 in which the maximum rejection 

is due to wall thickness oversize. There are total rejection due to wall thickness oversize 

is 23.3%. 
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4.2 ANALYSIS  

Following Probable causes were selected after brainstorming for establishing the root 

cause. Probable causes:-  

1. Zone temp. is less. 

2. Wrong die size. 

3. Wrong design of W.T. 

4. Compound hardness less. 

5. Excess pushing of hollow on mandrel. 

6. Improper Application of Release agent . 

7. Caterpillar RPM less. 

8. Extruder RPM less. 

9. Unskilled operator. 

10. Mandrel pre heating not done. 

 

4.3 RESULTS OF GOOD PRODUCT TEST  

1. Wall thickness hose were checked for presence of above Probable root causes.  

2. In all 10 parts, the wall thickness of hose found ok. 

Observations – 4.58, 4.31, 4.02, 4.86, 4.77, 4.52, 4.40, 4.21, 4.67, 4.10mm.  

Specification-- 4.5 ± 0.7mm  

This proved that these two hypothesis valid causes are the root cause. 

1. Extruder RPM less  

2. Excess pushing of hollow on mandrel 

 

4.4 WHY – WHY ANALYSIS  

Table: 4.1 Why-Why Analysis 

Valid Probable Cause Why Why Why 

Extruder RPM less Manual Control No automatic 

control of RPM 

Operator negligence 

Excess pushing of 

hollow on mandrel 

No proper identification 

on mandrel 

No stopper provided 

on mandrel 

Human negligence 

 

4.5 ACTIONS  

(a) Root Cause Extruder RPM less  

Action Plan Automatic Extruder RPM Controller to be installed in place of manual 

control to reduce the human error. The controller senses the hollow O.D and control the 

Extruder RPM within the limit.  
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(b) Root Cause  

Excess pushing of hollow on mandrel 

Action Plan 

Mandrels with end caps to be procured to avoid excess pushing of hollow on mandrel. 

Training to be provided to the concern operators for proper cap setting. 

Table: 4.2 Month Wise In House Rejection due to wall thickness oversize for Part 

0304DAU00300N 

MONTH Rejection Quantity 

July 13 81 

August 13 90 

September 13 54 

October 13 61 

November 13 55 

December 13 71 

January 14 57 

 

 

Figure  4.1 Month wise before & after status for in house rejection due to wall 

thickness oversize for Part 0304DAU00300N. 

 

4.6 BENEFITS  

1. Improve the customer satisfaction index (CSI)  

2. Reduce the in house rejection up to 1.3%. (Avg. of Last 4 months)  

3. Reduce the CCR. (No CCR observed from last 4 months)  
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4.7 STANDARDIZATION  

4.7.1 Updation of Documents: 

1. Work Instruction.  

2. Process Flow Chart 

3. PFMEA  

4. Control Plan 

 

4.7.2 Training: Operators in concerned line are being trained for hollow mounting on 

cap mandrel, proper cap setting and extruder RPM controller. 

 

4.7.3 Additional Audit/Check 

(a) Regular monitoring of Implement action through regular audits of work area/line.  

(b) Results to be monitored and data to be updated on monthly basis. 

 

5 CONCLUSION  

In the earlier days traditional Quality Control techniques such as hit and trial or thumb 

rule are not guided by scientific principle or rules but follow an unsystematic approach 

leading to wastage of time, improper utilization of resources and ineffective solutions. 

These techniques do not provide optimum solutions but only provide a shortcut whose 

effectiveness is not guaranteed. Quality Problem Solving Analysis using various quality 

tools such as Histograms, Frequency Sheets, check sheets, Pareto Chart and Cause and 

Effect Diagram, it can be concluded that these scientific problem solving techniques 

are far better and efficient as well as provide systematic approach towards problem 

solving as compared to traditional quality control techniques used in Indian Industries 

leading to overall improvement in productivity. Results of case study are follows. :- 

1. Improve the customer satisfaction index (CSI)  

2. Reduce the in-house rejection up to 390 PPM. (Avg. of Last 3 months)  

3. Reduce the 5 times lead time of hose marking operation.  

4. Reduce the CCR> (only 1 CCR observed from last 2 months)  
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