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Chapter 1:  INTRODUCTION

1.1 Motivation

Today many companies are interested in improving their competitive edge in the global market place where rapid changes occur due to technological innovations and changing customer demands. These companies realize that in order to bring product innovations and values added services to the market in a timely fashion, they should know the wants (like to have), need, and desires of people as completely as possible. Quality function Deployment is thus an impressive planning methodology to help reach this end. During recent years, QFD has been recognized as an effective method for product and process development. Recent emphasis on concurrent engineering illustrated the need to integrate all aspects of design , marketing, finance, and production simultaneously into engineering decision making process. Most concurrent engineering efforts in one way or other on improving communication by collocating and dedicated development teams. This further confirms the use of QFD to facilitate joint work among different parts of the team.

1.2 Application

QFD has been used by manufacturers of electronic, appliances, and construction equipments an by firms such as General Motor, Ford , Mazda, Motorola, Xerox, Kodak, IBM, Procter & Gamble, and Hewlett Packard, AT&T, and so on. Today , QFD is not restricted to industries only, but it is also used widely in service sectors like hospitals, restaurants etc. however it is still not as widely used as initially expected in the United State. Major cause of this problem is the differences that exist between the main QFD characteristics and American culture.

1.3 Problem Statement

The project comprises application of QFD to a service sector and a manufacturing sector, which is to be completed in two phases. The basic methodology of QFD process is similar for both the sectors but the difference in the characteristics of these systems makes the various parameters involved in the QFD process different. Following is the table, which compares the characteristics of the service system and in the product system.

TABLE 1: Characteristics of Service System and Product System

For the first phase of project a service sector, Mechanical Engineeering department I.I.T Delhi is chosen and for the second phase a Manufacturing sector ( Maruti Udyog Limited) is chosen.

1.3.1  Problem Definition:

An application of Quality Function Deployment to:

1. Mechanical Engineering Department I.I.T Delhi.

2. Small Segment Car of Maruti Udyog Limited.

1.3.2  Explanation

1.  M.E Department:


This is an application of QFD to the service sector. Here customers are students and the system that is providing service to the students is Mechanical Engineering Department. Approach taken for this problem is to identify the students needs through questionnaires and personal interviews and then relating them with control parameters through Design attributes, component characteristics and process operations.

2.  Maruti Udyog Limited


This is an application of QFD to the manufacturing sector. Small segment car of MUL has been chosen for the QFD applications to a manufacturing sector. Customer needs have been identified through Questionnaires and personal interviews. Then these requirements were linked to the Design elements, components and control measures through the QFD matrices.

1.4 Relevant Core courses and electives taken

Following are the courses, which are relevant to our project:

1. Industrial Engineering and management.

2. Total Quality Management (TQM).

3. Production, Planning and Control.

4. Project Management

1.5 Organization of the Thesis

The thesis consists of five chapters and a list of references and appendices. Chapter one describes the motivation and objective of this project and also defines the problem statement. Chapter two gives the theoretical background and an overview of the previous work done in the previous semester (application of QFD to ME Deptt. IIT Delhi). Chapter four is about the work done in this semester. The last chapter deals with the future and recommendations for future work.

Chapter 2: Literature Survey

2.1
Summary


In the beginning of the project literature survey was carried out which involved studying of QFD process and recent papers on the application of QFD. Case studies and Magazines dealing with QFD process were gone through, which gave insight into the application of QFD process…

This exercise involves the development of –

House of Quality Matrix:  this step involves identifying students needs and priorities and then relating them to design specification required for fulfilling these needs.

Design Matrix:  In this the relation between Design elements and components characteristics is established.

Operating Matrix:  In this component characteristics are related to the Process operation.

Control Matrix:  Relation between process operations and control parameters is established.

2.2
Reading


For basic understanding of Quality Function Deployment, the book by G. Day, Utpal Roy was studied. This provided the fundamental insight into the process and its application.


QFD ideas were introduced first time in 1966 but people then did not realize its importance. But in recent years it has gained popularity and its application is not limited to manufacturing sector but even people in service sectors (e.g. Hospitals, Restaurants erc.) are also using it to fast changing customer demands.


QFD connects the voice of the customer into the design, development, and production process. The voice of the customer is a generic term representing a hierarchical set of customer needs where each need (or set of needs) has assigned a priority, which indicated its importance to the customer. The first QFD matrix called the House of Quality, links the voice of the customer to the product Design attributes. The second matrix (Design Matrix) of QFD links the design attributes to the product components or features. The operating matrix further links the product components to process decisions. And finally the control matrix links the operating processes to production, planning and control decisions.

For QFD process (relationship between matrices) refer Figure 1.
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Figure 1: Quality Function Deployment Process

Methodology of Development of these matrices is discussed in the following case studies:

2.3
Case Studies

Case Study # 1 (source: Paper by Verma & Maher)

Application to a Manufacturing Company


The following is a QFD example for the Design and Manufacture of Electric Transformer of Electric Equipment Company (EEC). This Manufacturing company is located in the Mid-Western United States. The following are the QFD concepts that were implemented at EEC.

EEC company developed the four QFD matrices viz. House of Quality, design Matrix, Operating matrix and control Matrix. The objective of this QFD project was to understand the relationship among customer preferences, Design attributes, Process operations, and control parameters. The steps involved are:

Step 1 House of Quality Matrix:  The first step was to find the customer needs and their preferences for the development of House of Quality Matrix. The customer needs for EEC work were determined jointly by staff members in the marketing, sales and engineering division, as all the groups interact with the customers. The information was obtained through interviews, surveys and brainstorming over several months. Then they went onto find the Engineering design characteristics to fulfill the customer needs by brainstorming and consulting among engineering, product development, manufacturing and marketing department people. Finally, House of Quality matrix was found by establishing the relationship between the customer needs and engineering design specification.

Step 2 Design Matrix: This matrix links the engineering design attributes to the individual development of the product. The design matrix of EEC was constructed by determining the component characteristics of transformer and comparing these characteristics with the engineering design requirements of House of Quality. The Engineering department was primarily responsible for determining the component characteristics. The few important component characteristics they came up with were coils , insulation, shunts etc.. finally they estabilished the relationship between design requirements and component characteristics.

Step 3 Operating Matrix:  This matrix connects the components to the key process operations. EEC develops the operating matrix for determining the critical operating process used to manufacture the components of the transformers. Once the key process operations were identified, their relationship with the components was developed. Key process operations identified were winding process, coil finishing, lamination assembly etc.

Step  4  Control Matrix:  This develops specific quality control plans for the key operating processes that we got from operating matrix. EEC carefully analyzed all the processes and identified critical operating parameters necessary for the development of these matrices. Some of the critical parameters were terminal check, winding turn’s test, electrical testing etc.

By developing these four matrices EEC came up with the important parameters that has to be taken care at each design, operation and control level to meet the customer needs in the best way. Cost and product reliability was identified as the two most important customer requirements. Delivery performance and low noise level of EEC transformers were identified as the selling points of the company. By design matrix EEC found that type of coils used is related to most of the engineering design attributes and therefore , the selection of appropriate coils should precede the selection of other components. The control matrix enabled the EEC to determine the most important areas to work viz. winding turn test, electrical testing and final testing. These areas should be monitored for effective operations management. The whole exercise of QFD process undertaken by EEC allowed the managers to identify and control the critical process parameters for effective product and process development.

Case Study # 2 (source: Quality Progress Magazine)
QFD Application to Service Sector

The other case where QFD has been applied very effectively is a Mechanical Engineering Department of the University of Wisconsin Madison, where customers are Faculty members.

The customer study involved assessing the needs of ME faculty and how the department chairman would meet those needs through the systems and processes that were defined. The faculty’s requirements were identified trough a survey of all members and put into the QFD matrix. A smaller team of four department members representing four technical areas in the department (design, energy, production and graphics) assigned the importance values for the internal customer requirements and identified the system design elements. They then reached a consensus on the correlation weights to be given to each cell in the matrix, working from row to row. They then determined the absolute values. For example , for the first design element of “Accessible”. The absolute weight was found by multiplying the importance value for the internal customer requirement of “salary”(5) by the medium correlation value (3) to get 15. this value was then added to the value of 10, which results from multiplying the importance value for “tenure nurturing”(2) by the strong correlation value (5). The absolute results were (5x3)+(2x5) = 25. likewise, for the second design element of “broad outlook and its three customer needs (“course development funds,” “ lab equipment, and “teaching assignments”), the absolute score was (5x1) + (1x1) + (5x1) = 11.

Finally the Absolute values were converted to the relative rankings given in the last row of the matrix (Refer Appendix E)

The relative rankings identified the top five Quality characteristics, which are:-

Table 2: Important Quality Characteristics























































































































































































These were the top five characteristics that the faculty looked for in a contemporary department chairman. The faculty members who were involved in the QFD effort had initially identified the No. 1 requirement of consistency.

2.4
Visit to Maruti Udyog Limited, Gurgaon

MUL, Gurgaon is chosen for the application of QFD to manufacturing sector.

Two visits have been made to Maruti in connection with the application of QFD to small segment car. First visit was done on 18th March-02 to get the design elements to fulfill the customer needs. Second visit was done on 8th May-02 to get the components, processes & control measures involved in the manufacturing of the small segment car. For understanding the parameters involved at the design, Operational, Control level & overall functioning of Maruti Udyog Limited, the company was visited. In broad sense the manufacturing of car can be understood by the following:-














































































































































































































































































































































































Figure 2: Overview of Processes involved in the Manufacturing of small segment car

Starting with the Design of various parts such as engine, Body , shape etc. , the orders for the required parts are put to the selected vendors and these are imported either from the country or abroad. Thus these parts go for assembling directly or through machining. On completion of component assembly, some components are tested before they are assembled in the car. Final inspection takes place after the final assembly of the car.

Chapter 3: Phase – 1 Work

3.1: Development of QFD matrices for Mechanical Engg. Deptt. I.I.T Delhi
Application of QFD includes the development of four matrices viz. House of Quality, Design matrix, Operating matrix and Control matrix. In this section of the chapter development of these matrices is discussed.

(l)
House of Quality


Development of this matrix is done in the following steps-

Step 1: Identification of Customer Needs: The customer needs and priorities were found through Questionnaires (25 students) and Personal interviews (15 students). The outcome of this exercise is 14 customer needs. Then through Brainstorming similar needs are clubbed under different headings. The final customer needs are:-

1. 
Good Educations

· Exposure to state of art knowledge

· Initial exposure and best practices

· Good personality 

· Communication skills

· Logical reasoning

· Broad awareness of the world

· Good health

· Social values

2.
Good future prospects

· Flexibility and Adaptability to fast changing world

· Being a good life long learner

· Good interpersonal relations

3
Good Academic environment

· Interaction with Teachers

· Availability of facilities

· Library, Computers etc.

4
Good campus life

· Extra curricular activities

· Nutritious food in Hostels

· Student interaction

5
Reasonable fee structure and other expenses

· Tuition Fees

· Messing

· Other expenses

Step 2: Prioritizing the Customer Needs: These 14 customer needs were listed on a questionnaires and then it was distributed to the same students for getting the relative priorities of customer needs. Then these priorities are averaged for each of the customer needs (for these priorities refer Appendix D). Priorities of the final customer needs are found by taking the average of component needs. For e.g





Component Needs


Priority




Exposure to state of art knowledge

      9

Good Education
Industrial exposure and best practices
    8.5




Good personality



    9.5


Therefore, the final priority for good education = (9+8.5+9.5)/3 = 9

In this way the following priorities were found out which are as follows.

Table 3 : Customer Needs & Priorities











































































































































































Figure 3 : House of Quality

Step 3: Identification of Design elements: This is done through brainstorming with faculty members and among myself, the important design parameters required for fulfilling the customer needs are then finalized, which are:

· Building and infrastructure

· Curriculum design

· Quality of teaching

· Modes of interaction

· Industry interaction

· Good services

Step 4: The relationship between the customer needs and design elements are established through brainstorming sessions.

For House of Quality Ref. Figure 3

Step 5: Calculation of absolute ranking of design elements : These are calculated as




  n



(AR) j = (  ((CP)i x (RL) ij )

n= Total No. of Customer Needs




i=1

For e.g.  (AR) 2 = 9 x 5 + 8 x 1 + 5 x 3 + 6 x 0 + 5 x 3 = 92

Similarly others are calculated.

Step 6: Relative Ranking: To get comparison on scale of 1 to 10, we scaled down absolute rankings by a common factor.

Discussion: From the relative rankings, the top 3 qulaity characteristics ( design ) of ME Deptt. identified are


Quality Characteristics


Absolute Ranking


1. Quality of Teaching



92


2. Modes of interaction



89


3. Good service




86

These three Quality characteristics must be properly integrated in the system to fulfill the student requirements.

The design element ‘Industry Interaction’, in spite of its strong relationship with highly prioritized customer need good future prospect, did not come out to be the important design element because it is not significantly related to the other customer needs.

(ll)
Design matrix


From the previous matrix design characteristics and their relative priorities are obtained. These form the left hand side parameters of the design matrix. (Refer figure 4). Rest of design matrix is developed through following steps :-

Step 1: Identification of component characteristics and their relationship with design elements: These were identified through Brainstorming sessions with faculty members and among myself.

Step  2: Absolute Ranking of component Characteristics :



   n


(AR)j =  (  ((DP) I x (RL) ij )
n= No. of Design elements



 i=1

Step 3: Relative Ranking : To get this on a scale 1 to 10, absolute ranking is scaled down by a common factor.

Discussion : From the relative ranking important component characteristics identified are


Component Characteristics



Absolute Ranking


1.
Teachers





127


2.
Classes, labs & other centers



143

High Relative ranking of these components gives a clear picture of the importance of these components to govern the design characteristics in order to fulfill the customer requirements.


















































































































Figure 4: Design Matrix

(lll) Operating Matrix

The Design matrix provides the component characteristics with their relative priorities at a scale of 1 to 10. Rest of operating matrix is developed as follows

Step 1: Identification of key processes and their relationship with the component characteristics is done through brainstorming sessions.

Step 2: Absolute ranking for key processes:



   n


(AR) I =  ( ((CCP) I x (RL) ij)
n= No. Of component characteristics



  i=1

Refer figure 5 for Operating matrix

Step 3 : Relative Ranking : To get this on a scale 1 to 10, absolute ranking is scaled down by a common factor.

Discussion : Relative ranking identified important key processes as 



Key Processes


Absolute Ranking



1.  Financing



150



2.  Regular updation


136

These two are the key processes that came out distinctively important than other key processes, and therefore, must be handled properly at the operational level, to meet the component characteristics in the best possible way.

From operating matrix it can be noted that key process financing, has a significant relationship with most of the components.

























































































































Figure 5: Operating Matrix

(lV) Control Matrix

After obtaining key process with their relative priorities from the operating matrix, following steps are undertaken in developing control matrix.

Step 1 : Control steps identifications and establishing their relationship with key processes is done after discussion with faculty members and among myself.

Step 2 : Absolute ranking for control steps



  n


(AR)j = ( ((KP) I x (RL) ij)

n= No. of key process



 i=1

Refer figure 6 for control matrix

Step 3: Relative Ranking : To get this on a scale of 1 to 10, absolute ranking is scaled down by a common factor.

Discussion : The control parameters budget / HRD came out to be the most important control step for key processes. Regular feedback from faculty and students and educational policies are the other two control steps which also came with higher importance level, in comparison to other control parameters. The importance of these parameters are



Control steps



Absolute Ranking



1.  Budget, HRD



134



2.  Educational Policies


 75



3.  Regular feedback from student

 69


























































































































Figure 6: Control Matrix

3.2 : Findings

Application of QFD process to ME deptt. I.I.T Delhi has resulted in formulation of four matrices viz. House of Quality, Design Matrix, Operating matrix and Control matrix. Through these matrices, a very clear idea of, what are the parameters, which have to be controlled at each design, component, operational, and control level, to fulfill the customer needs. Following is the table showing action to be taken at each level: -

Table 4 : Findings (l)































































































Thus, a completed QFD process provides clear snapshot of the current state of operations from customer needs to product design to process operations and therefore provides directions for further improvement.



Chapter 4: Phase – ll Work

4.1: Develoment of QFD matrices for small segment car (Maruti Udyog Limited)

Application of QFD includes the development of four matrices viz. House of Quality, Design Matrix, Operating matrix and control matrix. In this section the chapter development of these matrices is discussed.

(l) House of Quality
Development of this matrix is done in the following steps

Step 1: Identification of Customer needs: The customer needs and priorities are found through Questionnaires and personal interviews. The customer at large belong to middle class, as small segment car has been chosen. The outcome of this exercise is 15 customer needs. Then trough Brainstorming similar needs were clubbed under single heading to get the final customer needs, which are –

1. Low price of the car

2. Fuel Economy

3. Safety

· Stability of car at high speeds

· Effective braking system

· Safety at the time of accident

4. Pollution Norms

5. Low noise level

6. Aesthetic Appeal

7. Maintenance

· Reliability

· Cost of spares

· Accessibility of dealers

      8
Smooth riding

      9
Comfortable

10 Sufficient space inside the car

11 Good Suspension system

12 Comfortable Seats

Step 2:  Prioritizing the Customer Needs: These 9 customer needs were listed on a questionnaire and then it was distributed to the people for getting the relative priorities of these Customer need. Then these priorities were averaged for each of the customer need.

The final customer need and their priority are as follows:-

Table 5 : Customer Needs & Priorities










































Step 3:  Identification of design elements: First brainstorming was done with the faculty members to get the understanding of the engineering attributes for these customer needs. Then , a maruti car dealer was visited to discuss the related things. To get the final design attributes, Maruti Udyog Ltd, Gurgaon, was visited. Through discussions with engineers of different departments, important design parameters required for fulfilling the customer needs are finalized, which are as follows :-

· Method of charge preparation

· Design of tyres

· Engine performance

· Material used and its thickness

· Types of Steering system

· Shape & size of the car

· Gearing system

· Suspension system

· Interior & exterior design

· Network of authorized service station

· Insulation type used for reducing the noise

· Pollution control method

· Type of Braking system

Step 4: The relationship between the customer needs and the design elements are established through brainstorming with faculty members (I.I.T.D) and Engineers (MUL, Gurgaon).

For House of Quality refer fig. 7

Step 5: Calculation of Absolute Ranking of design Elements : These are calculated as 


(AR)j = ( ((CP) I x (RL)ij)

n = Total No. of Customer Needs

For e.g. (AR)2 = 8 x 1 + 6.5 x 3 + 6 x 3 = 46

Similarly others are calculated.

Step 6: Relative Ranking: To get Comparison on scale of 1to 10, we scaled down absolute rankings by a common factor.

Discussion:  From the Relative Rankings, the top 7 Design Parameters are identified.

These are-


Quality Characteristics



Absolute Ranking

1.
Engine Performance





183

2.
Interior & Exterior Design




115

3.
Shape & size of the car




107

4. 
Material used & its Thickness




104

5.
Method of Charge Preparation



95

6.
Type of Steering syatem




96

7.
Suspension System





92

From the above exercise important Design attributes of a small segment car are identified

Among these attributes the first four Design characteristics viz. Engine, Performance, Interior & Exterior Design, Shape & size of the car & material used & its thickness are the most important design parameters that must be properly integratedin the system to fulfill the customer needs. The engine performance outweighs all other design parameters, as it is strongly related to most of the customer needs.

Therefore, with the help of House of Quality, most important design parameters can be identified, which must be given importance to meet the customer requirements.

(ll) Design Matrix

From the previous matrix, design characteristics and their relative priorities are obtained. These form the Left hand side parameters of the Design Matrix.

The Design matrix is developed through the following steps: -

Step 1 : Identification of Components and their relationship with the Design Elements:

Components were identified through Brainstorming with engineers of MUL & faculty members if IIT- Delhi. The relationship between components and Design elements are also established through similar procedure. The final components identified are as follows-

· Engine

· Gearing System

· Braking System

· Steering System

· Suspension System

· Body

· Seating

· Interiors & Exteriors

· Tyres

· Catalytic converter

· Number, location & quality of service stations.

Step 2:  Absolute Ranking : These are calculated for the components as



 n


(AR)j = ( ((DP)I x (RL)ij)

n = No. of Design elements



 i=1

Refer Figure 8 for Design matrix

Step 3: Relative Ranking : To get comparison on the scale 1 to 10, we scale down the absolute ranking by a common factor.

Discussion:  From the Relative Ranking, important components identified are-


Components




Absolute Ranking

1.
Engine






117

2.
Body






103

3.
Tyres






55

4.
Gearing System




50

5.
Interiors & Exteriors




44

Through this it can be clearly seen that engine and body play in more important role in fulfilling Design characteristics. Thus , these components must be properly taken care of.

(lll) Operating Matrix

This matrix relates the components to the key process required in manufacturing the components. The components and the relative priorities are translated from the Design matrix. The following are the sequence of steps involved in development of operating matrix –

Step 1:  Identification of Key processes: The key processes are identified with the help of the people in MUL. Then trough the discussion with the Engineers of MUL , important key processes involved in the manufacturing of car are identified and then their relationship with the components is established.

The important Key Processes identified are –

· Design : This process involves designing of various components

· Casting: This process is not carried out in the MUL as the raw components / materials are brought through outsourcing.

· Die Pressing : This Process is required mainly for the body

· Machining : This process is carried out in MUL on highly automated machines.

· Welding / Joining: Maruti uses mainly spot welding for joining process.

· Engine Assembly: This process involves assembling of various parts of engine.

· Final Assembly: On the painted frame of the car, various components are assembled in this final assembly process.

· Final Testing: After assembling process, car goes through various tests and inspections, to ensure proper functioning of the car and its various components.

· Vendor Selection: Most of the components of Maruti are obtained from the vendors. MUL selects proper vendor for maintaining the quality of the car.

· Authorization of Service Station: MUL has a network of authorized service stations throughout the country to provide the service facility to its customer. Authorization process of service station is done in conformance with the company norms.

Step 2: Absolute Ranking: Based on the relationship between components and key processes, absolute ranking of the key processes are calculated using



 n


(AR)j = ( ((CCP)I x (RL)ij)


n = No. of components



i=1

Refer Figure 9 for Operating matrix

Step 3:  Relative ranking : To get the comparison on the scale of 1 to 10, absolute rankings are scaled down by a common factor. This gives a clear idea about the level of importance of the key processes.

Discussion : From the Relative rankings, the crucial key processes identified are –


Key Process





Absolute Ranking

1.
Design







200

2.
Final Assembly





147

3.
Vendor Selection





135

4.
Final testing






114

The above four processes came out as crucial processes in the manufacturing of the car. Thus these key processes should be properly managed while manufacturing of car. Key process design outweighs all other processes, as it is strongly related to most of the components. Therefore it must be given importance in order to meet the customer requirements.

(lV) Control Matrix 

The control test are meant for comtrolling the processes to get the quality required.

The following are the steps involved in the development of Control matrix-

Step 1: Identification of control parameters: The control measures used by Maruti were identified after visiting the MUL & having discussion with the Engineers there.

The following are the various control measures used by Maruti –

· Engine Test: This test is performed on the engine to check whether it is performing according to specifications.

· Fuel Emission Test: To check the level of Pollutants in the exhaust gas.

· Company’s Process Control Norms: These are the company’s specifications given to the Technicians, who are working on the assembly lines to assemble the car.

· Endurance Test: This test is conducted on a newly designed product. This test checks the feasibility & life of the component. Thus it plays vital role in the design of product.

· Tolerance & Inspection: This test is done on the components to check whether the dimensions are within the specified limits.

· Fitment & Body inspection Tests: This test is done to ensure the proper alignment and fitting of the components.

· Rattling / Hearing Tests: This test is done to ensure the proper joining of the components.

· Company’s Norms: These are the rules and regulations that the company follows while dealing with Vendors / Outsiders.

· Final Assembling: This test is conducted, once the car is finally assembled.

This includes following tests –

· Suspension System Test

· Steering Test

· Brake Fluid Leak Test

· Engine Performance

· Lights, Electrical System inspection

· Shower Test

· Body Finish, Scratches etc.

· Vehicle Alignment Test (Caster Camber Adjustment)

After identifying the control measures, they are related to the key processes.

Step 2: Absolute Ranking of control measures is calculated as 



 n


(AR) j = ( ((KP) I x (RL) ij)

n = No. of Key Processes


  i=1

Refer Figure. 10 for control Matrix

Step 3: Relative Ranking: The above absolute rankings are scaled down to get the relative rankings on the scale of 1 to 10. This shows the importance level of various control parameters.

Discussion: The important control measures that play major role in controlling the key processes are as follows –


Control Measures




Absolute Ranking

1.
Engine Test






70

2.
Fuel Emission Test





69

3.
Fuel Inspection





65

4.
Endurance Test





50

The engine test comes out to be most important , as engine is one of the most crucial components. Fuel emission test is important since the design process is dependent upon the emission regulations set by the government. These four test are the crucial control measures for effectively controlling the processes in the manufacturing of the car





4.2 : Findings

Application of QFD process to a small segment car of Maruti resulted in the development of four matrices i.e. House of Quality, Design Matrix, Operating matrix & Control matrix. These matrices show the various parameters and also the crucial parameters at each level of functioning (Service, Design, Operational & Control) of Maruti. Thus, this helps in knowing the actions that has to be taken and by whom, at each level of functioning enabling the company to meet the customer needs.

Table 6 : Findings (ll)


Chapter 5: Conclusion

The project exercise is to demonstrate the application of QFD in the industry & service sector. The project has been carried out with an idea to become familiar with the QFD methodology and its application. The exercise carried out show the QFD application to various areas.

The basic methodology and approach of the QFD process is same for any area. There are product & services in the market & thus, project deals with both the sectors viz. Manufacturing & Service sector, in two phases.

Phase – 1 work includes the QFD application to an Education system (service sector). M.E Department I.I.T Delhi has been chosen for this exercise. This exercise resulted in the development of four matrices through which various important parameters were identified at each level of functioning of ME department (Refer Table 4). Thus , administration can effectively use their resources by trading of the less important attributes for the more relevant ones to get the maximum benefits.

Phase – 2 work includes the QFD application to small segment car of Maruti Udyog Limited (MUL) , Manufacturing sector. In this exercise starting with the customer requirements, priorities of Design elements were identified which helped in getting the relative importance of various components. Then, from these components manufacturing/ procurement priorities for these components were found out. Finally, from the production processes various control strategies for the implementation of processes were decided.

(Refer Table 6 )

Approach of QFD process and methodology involved is similar for both the sectors. The difference lies in the parameters involved at different levels. In the case of service sector (here ME deptt. of IIT Delhi), the educational service is provided which is intangible & thus cannot be measured. So for maintaining the quality one has to rely on the customer feedback and their suggestions. While, in the case of small segment car of MUL, control measures are tangible and therefore, the quality of the product can be controlled through tests before it reaches the customers.

The field of QFD application is a new one and its use is increasing in every sector. Thus the project is going to be helpful for not only academic purposes but also for industrial purpose. The exercise done will give guidelines in future, for application of QFD to various sectors.

APPENDIX B

Questionnaire

Entry No.:

Hostel Address

Q.1:
Please rank the Mechanical Engineering Department , IIT Delhi on a scale of 1 to 10, from the point of view of educational service provided by the instittute (to the students)









Scale :
1: Very Poor









             10: Outstanding

Ans:

Q.2:
List out the various requirements, which you feel, that must be incorporated in the educational system:

Ans:

APPENDIX C

Questionnaire

Entry No.

House Add.

Q. Mentioned below are the student needs for ME Deptt. Of educational institute.Please give your priorities on a scale of 1to 10 to these requirements from the point of view of educational service provided by the institute.

Scale:
1 – Very Less Important

           10 – Extremely Important


Student Needs






Priority

1. Exposure to state of art knowledge

2. Industrial exposure and best practices

3. Good Personality

4. Flexibility and Adaptability to fast changing world

5. Being a good life long learner

6. Good inter personal relations

7. Interaction with teacher

8. Availability of Facilities (Library, Computer etc.)

9. Extra Curricular facilities

10. Nutritious food in hostels

11. Student interaction

12. Tuition fees

13. Messing

14. Other expenses

APPENDIX D

Final Customer need and their Priority (through Questionnaires)

Students listed their various needs in the questionnaire given to them. After Brainstorming session, 14 students need were decided and then through other questionnaire students were asked to point out their priorities. For each the 14 student needs, final priority was calculated by taking average of the collected values of priorities. These are: -

Student Needs






Priority

1. Exposure to state of art knowledge



9

2. Industrial exposure and best practices



8.5

3. Good Personality






9.5

4. Flexibility and Adaptability to fast changing world

8.5

5. Being a good life long learner




7.5

6. Good inter personal relations




8.5

7. Interaction with teacher





6

8. Availability of Facilities (Library, Computer etc.)

8

9. Extra Curricular facilities





8

10. Nutritious food in hostels





6

11. Student interaction





7.5

12. Tuition fees






6

13. Messing







5.5

14. Other expenses
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APPENDIX C

Questionnaire

Q. List out various expectations that you have from a small segment car.

APPENDIX C

Questionnaire

Q. Mentiones below is the customer needs from the small segment car. Please give your priorities on a scale of 1 to 10 to these requirements.

Scale :
1 – Very Less Important


2 – Extremely Important


Customer Needs





Priority

1. Low price of the car

2. Ful Economy

3. Safety

4. Pollution Norms

5. Low Noise Level

6. Aesthetic appeal

7. Maintenance

8. Smooth Riding

9. comfortable
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		Products						Services





1.  Tangible	  Intangible and perishable; consumed in the                  process of their production.





2.  Minimal Contact with ultimate consumer	High contact with Customers..





3.  Complex and interrelated processing.	Simple Processing.





4.  Demand on system variably on weekly	Demand commonly variable on Hourly, 


     Monthly , and Seasonal Basis	daily , and weekly basis.





5.  Markets served by productive systems are	Markets served by productive system are 


     regional, national and international.	Usually Local.





6.  Large units that can take advantage of 	Relatively small units to serve local markets


     economies of scale.





7.  Can be produced to inventory for “ off 	Availability achieved by keeping the 


     the shelf ”.	Productive system open for services.


















































Customer Needs





Design       Attributes














Relationship





Design Attributes





Components














Relationship





Components





Process Operation














Relationship





Process Operations





Control Steps











Relationship




















Quality Characteristics			Absolute Value





1.  Consistency				106





2.  Faculty Champion				87





3.  Budget Priorities				72





4. Fair Arbitrator				55





5.  Foster Change				52








Design











Vendors








Parts








Machining





Assembling








Final Assembly








Testing








Final Testing





Customer Needs				    Priority





1.	Good education				9





2.	Good future prospects				8





3.	Good academic environment			7





4.	Good campus Life				7





5.	Reasonable fee structure & expenses		6





Relationships	         RL	    


Strong		x	5





Moderate	+	3





Weak		-	1	





	Design


	Attributes


		        Priority    Building         Curriculum    Quality     Modes     Industry         Good


Customer			     &	              Design	   of           of	        Interaction   Service


Needs			          Infrastructure		       Teaching   Interaction





Good Education	9	       +		      x		x	        -		    +





Good Future 


Prospects		8	       		      -		 -	        +		    x





Good Academic


Environment		7	       +		      -		 +	        +			         +





Good Campus 


Life			7	       +		    			        x			         x





Reasonable Fee 


Structure		6	       -				+				         x








Ranking			





        Absolute	                                75               60		 92	        89	   67	          86





        Relative			        7.5	   6		   9	        9	               6.5	         8.5


																																														








Relationships	         RL	    


Strong		x	5





Moderate	+	3





Weak		-	1	





      Components


		        Priority    Teachers  Classes, Labs   Institutes	  Training     Messing,      Industry 


					     & Other	      Societies            &	         Sports etc.   Visit,


Design					     Centres			 Placement		     Lectures 


Characteristics											       etc.





Building &       	7.5	       		   x		-			-


Infrastructure


Curriculum	             6	       x		  + 			         +	               -	          +


Design





Quality of		9	      x		   x			        			         


Teaching





Modes of 		9	      x		    		x	        		   -	         


Interaction





Industry	            6.5	       -				+	        x		     	          x


Interaction








Good Sevices		8.5	     		  x		-			   x





        Absolute	                            127               143		81	        51	   65	          51





Relative			      9	               10	           5.5	        3.5              4.5	         3.5																																																											








Relationships	         RL	    


Strong		x	5





Moderate	+	3





Weak		-	1	





      Key Processes   Priority  Recruiting  Financing	     Policy of 	  working           Regular


			           Procedure		      T & P	        of	             Updating





Components								  Committees





				


Teachers		9	       x		  +			          -		       +





Classes, labs	           10	       		  x			         	                   x


& other centres  





Institutes		5.5	      -		 +			          x	       +


Societies	        





Training &


Placements		3.5			  -  		x	        		       +	         





Messing


Sports etc.	            4.5			 x			        +		       + 	          





Industry visit,		3.5			 +			        +


Lectures etc.





        Absolute	                            77               150		17	        66	    136


          


Relative			     5	            10	           1	        4.5                  9	         																																																										








Relationships	         RL	    


Strong		x	5





Moderate	+	3





Weak		-	1	





Control   	        Priority  Academic     Faculty	     Regular	  Educational   Budget, 


        Parameters		Rules &    Assessment     Feedback	  Policies	HRD


			          Regulation   Committee		      	        	             


Key


Processes								  





Recruting		5	     -		  x		-	         +		       x


Procedure					  					       





Financing          	10	       		  			         -                     x





Policy of


T & P			1	      +				x	          	       	


	        


Working of


Committees		4.5	      -				+        	          -       	        + 





Regular           		 9			 +		x	         x		       x 	          


Updating








        Absolute	                            11               52		69	        75	    134


          


Relative			     1	            4		5	        6                   10	         																																																										








Level			Action to be taken					By Whom





Promotion of state – of – art knowledge





		         Exposure to industry


1. Service									Administration


		         Proper working of Committees	





		         Improve service facilities





2. Design                  Selection of Quality Teachers


										Administration


		         Updation of lab and other facilities		





3. Operational	         Proper distribution of Finances


										Faculty


		         Regular updation of academic curriculum





		         Proper Budget allocation


		


4. Control                 Improvement in Educational Policies			Faculty, Students &


										Administration	


         Regular Feedback from students and Faculty	









































































































































					    	      		








	
































																					











Customer Needs					Priority





1.	Price						    9





2.	Fuel Economy					   8





3.	Aesthetic appeal				   7.5








4.	Maintenance					   7





5.	Smooth Riding				  6.5








6.	Comfortable				 	  6.5








7.	Safety						  6





8.	Low noise level				  6








9.	Pollution Norms				  5





Level		Action To be Taken					   By Whom








1. Service	Use of appropriate Vendors/Design especially for 


		the following 4 crucial items identified by analysis:


		


Engine Performance


Interiors & Exteriors Design			  Top Management


Shape & Size of the car


Material used & Its thickness					





2. Design	


Udation of engine design


Introduction of light material with good strngth	  Top Management


Selection of quality vendors & their regular 		& R&D


Examination





3.Operational


		a)   More focus on R&D and regular updation of 


		      related facilities					  Middle 


		b)   Proper Training of Technicians / Workers	  Management and


		c)    Interaction with different Vendors		  Engineers





4. Control


Regular Feedback from the customers


Improvement & updation of testing facilities 	  Marketing, sales


in the following crucial areas –			  and Operating


Engine Test & Fuel Emission Test	  Personnel


Final Inspection


Endurance Test						
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