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9.Modern Trends in Mabufacturing 
 

Basic concepts of CAD  

Computer Aided Design (CAD) involves the use of computer in  

 Creating  

 Analyzing  

 Modifying  

 Optimizing  

 Drafting/ Documenting  

 

A product data so as to achieve its design goal efficiently and effectively. The various phases of 

CAD section are presented in the following form: 

 

As per the above figure, there are four phases of CAD process. A geometric model is generated 

first. It is analyzed for the desired design conditions and is optimized before finally getting 

documented and drafted. 

CAD tool includes the following three elements. 

(i) Computer modelling and computer graphics 

Geometric modelling and computer graphics help to generate and visualize models on which the 

analysis is done subsequently. Modelling and designing are being used as synonyms now a 

day‟s. The kind of analysis which can be done on a model is controlled by the type of model 

used. Hence the computer aided model must be made only after confirming the kind of analysis 

which is to be performed on the model. Eg. Some model may not work for fluid dynamics and 

vibration analysis. 
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(ii) Analysis and optimization tools 

These are the algorithms and programs for exclusive application which are applied on to the 

virtual product already modeled. This section can predict the behavior of the model under the 

loading condition when all constraints are simulated using boundary conditions. The analysis 

process is iterated number of times with varying attributes to optimize the results. The results so 

obtained from the model can be anticipated from the behavior of actual model in real situation. 

(iii) Drafting and documentation 

The model already created, analysed and optimized guarantees a safe model under the real 

conditions. This safe model drawing is to be communicated to production floor with technical 

illustrations. The tool used for this application is called Computer Aided Drafting orcalled 

Computer Aided Design and Drafting (CADD). Computer Aided Modelling/Designing and 

Computer Aided Drafting represent two different concepts. Their differences are presented in the 

following: 

 

Basic concepts of CAM (Computer Aided Manufacturing) 

CAM is defined as a process of use of computers in planning, manufacturing, inspecting and 

controlling the manufacturing operation directly or indirectly. CAM includes those activities 

which manufacture the product with the product drawing and technical illustration as a input 
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from the CAD and then make the product ready for shipment after inspection and packaging. The 

various phases of CAM section are shown below. 

 

CAM Processes 

In CAM, the basic information required is actually geometrical information which is supplied to 

the CAM processes through the CAD model already generated and analyzed. Interface algorithm 

extract that necessary geometrical information from the CAD model and feed it for process 

planning, part programming, machining, inspection and packaging. 

CAM tool includes the following three elements: 

(i) CAD Tool: The basic geometric information of the model is extracted from the geometric 

model created in the CAD phase of the product cycle. From the model necessary information 

regarding the shape, contour and sizes is extracted so as to implement in the manufacturing tool. 

(ii) Manufacturing tool: The fundamental of manufacturing process which are used defines the 

manufacturing tool. It describes the method in which the product can be manufactured. This 

includes generation of part programming and manufacturing and computer aided process 

planning (CAPP) and tool and cutter design, etc. 

(iii) Networking tools: The knowledge of networking and interfaces is required for 

communication capability between various machines and computers. e.g. transferring a part 

program from one computer to 04 different machines, controlling a robot from a computer etc. a 

communication or networking tool is a must for CAM to be operational effectively. 
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CAM employs computers for 02 basic purposes: 

(a) Computer monitoring and control: Where computers are used to control and monitor the 

applications. The major applications include in this category are: controlling machines and 

robots. 

(b) Manufacturing support application: It includes those applications which are not controlled 

directly by computer but are used to support the primary and direct operation. Such applications 

include numeric part programming, CAPP, generating computer aided schedules and all other 

kinds of planning. 

(c) Flexible Manufacturing System (FMS): A FMA integrates all major elements of 

manufacturing into a highly automated system. FMS has born in the latter half of 1960‟s as a 

means to improve productivity of small and medium volume production. 
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The major components are: 

(a) Automated m/c tools: In order to achieve the system flexibility, NC/Computer controlled 

general purpose m/c tools are normally used. 

(b) Work transportation device: These devices are used to carry parts between loading area and 

machining station. Individual conveyors are used for high degree of flexibility. 

(c) Material handling device: These devices transport work in process or tolls to assigned 

positions. 

(d) Loading and unloading station: The raw materials and/or finished parts are 

loaded/unloaded in this area by robot. 

(e) Tool room and storage: All the tools used in this system are stored in the tool room and 

transported to machining centers when required. 

(f) Auxiliary equipments: Besides m/c tools, an FMS can also include cleaning online 

inspection, automated measurement and gauging equipments. 

(g) System controller: The system controller oversees the operation of entire FMS. It 

coordinates the operation of variety of equipments in the system. 

Advantages of FMS 

1. There is a greater potential to make changes in terms of product, technology. 

2. It reduces both direct and indirect labour cost because of automatic handling, gauging and 

inspection facilities. 

3. It provides reduced manufacturing lead time, reduced inventory of parts (both stock and work   

in progress). 

4. It improves the utilization of equipments. In this case, utilization is 85% compared to 50% in 

conventional method. 

5. It provides a better management control by integration of computers. 

6. It provides better and more consistent products. 
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Computer Integrated Manufacturing (CIM) 

 CIM is defined as a process of integration of CAD, CAM and business aspects of a 

factory and it attempts to describe complete automation with all processes functioning 

under computer control. 

 CIM includes Management Information System (MIS), sales marketing, finance, 

database management system, design, manufacturing, monitor and control and bar 

code software etc., which helps to manage and control the overall factory 

environment. CAD, CAM and CIM basically involve fundamental principles of these 

underlying branches with hardware and software to operate and utilize them 

effectively. 

Just In Time (JIT)  

The Just-in-time production concept was first implemented in Japan around 1970‟s to eliminate 

waste of  

 Materials  

 M/C  

 Capital  

 Manpower  

 Inventory  

Throughout the manufacturing system. The JIT concept has the following objectives: 

 

 Receive supplies just in time to be used.  

 Produce parts just in time to be made into subassembly.  

 Produce subassemblies just in time to be assembled into finished products.  

 Produce and deliver finished products just in time to be sold.  

In order to achieve these objectives, every point in the organization where buffer stocks normally 

occur is identified. Then, critical examinations of reasons for such stocks are made. A set of possible 

reasons for maintaining high stock is listed below: 

 

 Unreliable/unpredictable deliveries  

 Poor qualities from supplier  

 Increased variety of materials  

 Machine break down  

 Labour absenteeism  

 Frequent machine setting  

 Variations in operators capabilities  
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 Schedule charges  

 Changing product priorities  

 Product modification  

In traditional manufacturing, the parts are made in batches, placed in inventory and used 

whenever necessary. This approach is known as „Push system‟ which means that parts is 

produced in accordance with the order. That means the rate at which the products come out at the 

end of final assembly matches with the order quantity for that product. There are no stockpiles 

within the production process. It is also called zero inventory, stockless production, demand 

scheduling. Moreover, parts are inspected by the workers as they are manufactured. This process 

of inspection takes a very short period. As a result of which workers can maintain continuous 

production control immediately identifying defective parts and reducing process variation. This 

JIT system ensures quality products. Extra work involved in stockpiling parts is eliminated. 

Advantages of JIT 

1. Exact delivery schedule is possible with JIT practices. 

2. Quality of product is improved. 

3. Lower defect rates i.e. lower inspection cost. 

4. Lower raw material inventory, in process inventory and finished product inventory resulting 

lower product cost. 

5. Satisfying market demand without delay in delivery. 

6. Flexibility in utilizing manpower as workers is trained to do many jobs. 

7. JIT helps in effective communication and reduces waste. 

8. Less shop floor space is required. 

9. Employee morale is high in an efficient working environment. 

10. JIT reduces scrap and need for rework. 

ISO 9000 

ISO stands for International organization for standardization. It is an international body consists of 

representatives from more than 90 countries. The national standard bodies of these countries are the 

member of this organization. These are non-governmental organizations and can provide common 

standards of goods and services on international trades. 

ISO9000 series has 5 numbers of international standards on quality management which are listed 

below with different objectives. 
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ISO 9000: Provides guide lines on selection and use of quality management and quality assurance 

standards. 

ISO 9001: This is applicable for industries doing their own design and development, production, 

installation and servicing. It has 20 elements. 

ISO 9002: It has 18 elements. It is same as ISO 9001 without the 1sttwo tasks i.e. design and 

development. 

ISO 9003: It has 12 elements covering final inspection and testing for laboratories and warehouses. 

ISO 9004: This provides guidelines to interpret the quality management and quality assurance. It also 

has suggestions which are not mandatory. 

Benefits of ISO 9000 Series 

1. This gives competitive advantage in the global market. 

2. Consistency in quality, as ISO helps in detecting non-conforming early which makes it possible to 

rectify. 

3. Documentation of quality procedure adds clarity to quality system. 

4. It ensures adequate and regular quality training for all members of the organization. 

5. It helps in customers to have cost effective purchase procedure. 

6. The customers during purchase from firm holding ISO certificate need not spend much on 

inspection and testing. This will reduce quality cost and lead time. 

7. This will aid to improved morale and involvement of workers. 

8. The level of job satisfaction will be more. 

9. This will help in increasing productivity. 

Steps in ISO 9000 Registration 

1. Selection of appropriate standard from ISO 9001/9002/9003 using guidelines given in ISO 9000. 

2. Preparation of quality manual to cover all the elements in the selected model. 

3. Preparation of procedure and shop floor instruction which are used at the time of implementing the 

system. Also document these items. 

4. Self-auditing to check compliance of the selected module. 

5. Selection of a registrar (an independent body with knowledge and experience to evaluate any one 

of the three quality systems i.e. ISO 9001/ 9002/ 9003) and the application is to be submitted to 

obtain certificate for the selected quality system/ model. 
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Quality circle (QC) 

Quality circle may be defined as a small group of workers (5 to 10) who do the same work 

voluntarily meeting together regularly during their normal working time usually under the 

leadership of their own supervisor to identify, analyze and solve work related problems. 

This group presents the solution to the management and wherever possible implement the 

solution themselves. The QC concept was first originated in Japan in 1960. The basic cycle of a 

quality circle starts from identification of problem. 

Philosophical basis of QC 

1. A belief that people will take pride and interest in their work if they get autonomy and take 

part in decision making. 
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2. It develops a sense of belongingness in the employees towards a particular organization. 

3. A belief that each employee desires to participate in making the organization a better place. 

4. It is a mean/method for the development of human resources through the process of training, 

work experience and participation in problem solving. 

5. A willingness to allow people to volunteer their time and effort for improvement of 

performance of organization. 

6. The importance of each member‟s role in meeting organizational goal. 
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Characteristics of quality circle 

1. QCs are small primary groups of employees/workers whose lower limit is 3 and upper limit is 

12. 

2. Membership is voluntary. The interested employees in some areas may come together to form 

a quality circle. 

3. Each quality circle is led by area supervisor. 

4. The members meet regularly every week/ as per agreeable schedule. 

5. The QC members are specially trained in technique of analysis and problem solving in order 

to play their role efficiently. 

6. The basic role of quality circle is to identify work related problems for improving quality and 

productivity. 

7. QC enables the members to exercise their hidden talents, creative skills, etc. 

8. It promotes the mutual development of their member through cooperative participation. 

9. It gives job satisfaction because of identifying and solving challenging problems while 

performing the job.  

10. It provides their member with opportunities for receiving public recognition from the 

company‟s management.  

11. The members also receive recognition in the form of memento, certificate and privileges.  

12. It also contributes to their self-esteem and self-confidence through acceptance of their 

recommendation by the management  

Objectives of QC 

1. To improve the quality and productivity. 

2. To reduce the cost of products/ services by waste reduction, effective utilization of resources 

eliminating error/ defects. 

3. To utilize the hidden creative intelligence of the employees. 

4. To identify and solve work related problems. 
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5. To motivate people for solving challenging tasks. 

6. To improve communication within the organization. 

7. To increase employee‟s loyalty and commitment to organizational goals. 

8. To enrich human capability, confidence, morale, attitude and relationship. 

9. To pay respect to humanity and create a happy bright workplace. 

10. To satisfy the human needs of recognition and self-development. 

Total Quality Management 

Total Quality Management (TQM) is a concept created by W. Edwards Deming. It was 

originally introduced in Japan after World War II to assist the Japanese in re-building their 

economy. The main focus of TQM was and is continuous quality improvement in the areas of 

product or service, employer-employee relations and consumer-business relations. Total Quality 

Management is a management approach that originated in the 1950s and has steadily become 

more popular since the early 1980s. Total Quality is a description of the culture, attitude and 

organization of a company that strives to provide customers with products and services that 

satisfy their needs. The culture requires quality in all aspects of the company‟s operations, with 

processes being done right for the first time to eradicate defects waste from operations.  

                                 Total Quality Management is a method by which management and 

employees can become involved in the continuous improvement of the production of goods and 

services. It is a combination of quality and management tools aimed at increasing the business 

and reducing losses due to wasteful practices. The quality of a library is defined and assessed 

from a perspective of different groups of people. Moreover, the quality of library services 

decides on the perception of the library within its parent organization (Gilbert, 1992).  

                            The practice of Quality Management in Library and Information Science 

existed since the evolution of the subject itself, but the terminology used for these varies widely. 

Performance indicators; performance evaluation; evaluation of reference sources using precision 

and recall rations; cost benefit and cost effectiveness studies; user surveys electing opinions on 

library services all these make a part and parcel of quality studies using different mechanisms of 

assessment and methodologies (Shewhart, 1986).  
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                     Quality assurance studies were mostly restricted to technical libraries and academic 

libraries. Although quality assurance studies based on ISO 9001:2000 and 2 other accreditation 

schemes were conducted in other countries, such studies are rarely reported in Indian Libraries 

and Information system. 

1.1 Definitions of Total Quality Management 

1.1.1 Definition of Quality 

Defining quality is far from easy. Just try to find why one finds that a product is not of quality. 

Quality refers to grade of service, product, reliability, safety, consistency and consumer's 

perception. The notion of quality often subsumes a comparison between products. Product A is 

better than B and therefore has a higher quality (Lorente, 1998). However, the word "better" is 

vague and different definitions can be used. Quality: means "degree of excellence"; implies 

"comparison", is not absolute. Quality – is to satisfy customers‟ requirement continually, 

whereas Total Quality is to achieve quality at low cost. Broadly quality includes fitness for use, 

grade, degree of preference, degree of excellence and conformity to requirements. 

According to British Standard BS 7850, quality is defined as “Quality is concerned with meeting 

the wants and need of customers” (Sivankalai and Yadav, 2012). 

The dictionary has many definitions of “quality”. A short definition that has achieved acceptance 

is: “Quality is Customer Satisfaction”. “Fitness for use” is an alternative short definition 

(Walton, 1990). Here, customer means anyone who is impacted by the product or process. 

Deming (1986) defines “Quality is a predictable degree of uniformity and dependability, at low 

cost and suited to the market”.  

According to ISO 8402, quality is “the totality of features and characteristics of a product or 

service that bear on its ability to satisfy stated or implied needs”. 

1.1.2 Dimensions of Quality  

The following are the components given by Juran (2005) reveal the dimensions of quality.  

1. Manufacturing Industries Service Industries 

2. Product Features Accuracy  
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3. Performance Timeliness  

4. Reliability Completeness  

5. Durability, Friendliness and Courtesy  

6. Ease of use Anticipating Customer needs  

7. Serviceability Knowledge of Server  

8. Esthetics  

9. Availability reputation  

10.  Reputation 

1.1.3 Quality Planning  

Quality planning is the pre-determined activities in order to achieve conformation to the 

requirements. Many organizations are finding that strategic quality plans and business plans 

are inseparable. The quality planning procedure given by (Juran, 2005) has the following 

steps:  

• Identify the customers  

• Determine their needs  

• Translate those needs into our language  

• Develop a product that can respond to those needs  

• Optimize the product features to meet our and customer needs 

1.1.4 Quality Costs  

All organizations make use of the concept of identifying the costs needed to carry out the 

various functions – product development, marketing, personnel, production etc., Until the 

1950‟s this cost concept had not been extended to quality function, except for the 

departmental activities of inspection and testing. During the 1950‟s the concept of “Quality 

Cost” emerged. Different people assigned different meanings to the term. Some people 

equated quality cost with the cost of attaining quality; some people equated the term with the 

extra incurred due to poor quality. But, 4 the widely accepted thing is “Quality cost is the 

extra cost incurred due to poor or bad quality of the product or service” (Juran, 2005). 
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1.1.5 Categories of Quality Cost  

Many companies summarize quality costs into four broad categories. They are;  

a) Internal failure costs - The cost associated with defects that are found prior to transfer of the 

product to the customer.  

b) External failure costs - The cost associated with defects that are found after product is shipped 

to the customer.  

c) Appraisal costs - The cost incurred in determining the degree of conformance to quality 

requirement.  

d) Prevention costs - The cost incurred in keeping failure and appraisal costs to a minimum. 

Sometimes we can also include the hidden costs i.e. implicit costs (Juran, 2005). 

1.1.6 Emerging Quality Cost Model  

It is been argued that higher quality doesn't mean higher costs. The companies estimate quality 

costs for the following reasons:  

a) To quantifying size of the quality problem in the language of money improves communication 

between middle managers and upper managers. 

 b) To identify major opportunities for cost reduction.  

c) To identify the opportunities for reducing customer dissatisfaction and associated threats to 

product salability. 

The main focus of TQM was and is continuous quality improvement in the areas of product or 

service, employer-employee relations, and consumer-business relations using the following 14 

Deming’s Principles.  

1. Create constancy of purpose for improvement of product and service;  

2. Adopt the new philosophy;  

3. Cease dependence on mass inspection to achieve quality; 
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4. End the practice of awarding business on the basis of a price tag-instead, minimize the total 

cost;  

5. Improve constantly and forever the system of production and service;  

6. Institute training for all employees;  

7. Adopt and institute leadership;  

8. Drive out fear;  

9. Break down barriers between staff areas;  

10. Eliminate slogans, exhortations, and targets for the work force;  

11. Eliminate numerical quotas for the work force and eliminate numerical goals for people in 

management;  

12. Remove barriers that rob people of pride in their work;  

13. Encourage education and self-improvement for everyone;  

14. Take action to accomplish the transformation" 

1.2 Total Quality Management  

ISO defined TQM as “A management approach of an organization centered on quality, based on 

participation of all its members and aiming at long term benefits to all members of the 

organization and society.”  

TQM is "a system of continuous improvement employing participative management and 

centered on the needs of customers" (Jurow and Barnard, 1993).  

There are a broad range of definitions of TQM, some examples are as follows:  

• TQM is an integrated, corporately led programme of organizational change designed to 

engender and sustain a culture of continuous improvement based on customer oriented 

definitions of quality (Kanaji, 1990).  
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• TQM is defined as fitness for use or purpose. TQM is a way of managing the effectiveness, 

flexibility and competitiveness of business as a whole TQM represents the management of 

quality as a strategic issue rather than an operational issue for lower levels of the hierarchy 

(Engelkemeyer, 1993). 

 TQM is a systematic approach to the practice of management, requiring changes in 

organizational processes, strategic priorities, individual beliefs, individual attitudes and 

individual behaviors (Oakland, 1990).  

 Brockman, J. R. (1992) has defined that “TQM is a management philosophy, embracing 

all activities through which the need of customer, the community and the objectives of 

the organization are satisfied in the most effective and potential of all employees in 

continuing drive for improvement.” 

According to Moghaddam and Moballeghi (2007), TQM is the application of a number of 

activities with perfect synergy. The various important elements of TQM are:  

• Customer-driven quality;  

• Top management leadership and commitment;  

• Continuous improvement;  

• Fast response;  

• Actions based on facts  

• Employee participation; and  

• A TQM culture  

Libraries can benefit from TQM in three ways: breaking down interdepartmental barriers; 

redefining the beneficiaries of library services as internal customers (staff) and external 

customers (patrons); and reaching a state of continuous improvement (Jurow and Barnard, 

1993). 

1.3 Four-level model in TQM  

In his study of total quality management in managing quality, Dale et al., (1990), outline a four-

level model of the evolution of quality management. In addition to the framework it proposes, 

clear definitions of quality terms are also provided. 
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Level 1. Inspection: measure the characteristics of a product and compare them with its 

specifications; the goal here is the fitness of standards. This is the passive "Inspecting" attitude. 7 

Level 2. Quality Control: inspection performed by the workers themselves with a feedback loop 

to the production line; here we avoid the "inspector" effect and allow some learning to take 

place.  

Level 3. Quality Assurance: set of (implemented) predefined and systematic activities 

necessary to give confidence in the process quality; one step further. Quality procedures are 

designed and planned as a whole to ensure that no bad products be delivered. We do not just rely 

on everybody's work and control. This introduces the notion of a coherent set of quality 

procedures/tests. The given confidence (in the definition of QA) is important both for the 

producer and for the customer.  

Level 4. Total Quality Management: centered on quality and based on the participation of 

everybody which aims at the customer satisfaction and at the improvement of the company's 

personnel, of the company and of the society. 

The ultimate step in TQM is a quality assurance plan is operational but the management; the 

workers and the customers continuously interact to review/improve this plan. Quality is 

concerned with meeting the wants and needs of customers. One of the key and enduring 

definitions is that “Quality is fitness for purpose”. According to the British Standards, quality is 

defined as “the totality of features and characteristics of a product of service that bear on its 

ability to satisfy the stated or implied needs”. 

1.4 Components of TQM  

The primary focus of this study was to understand the impact of TQM principles on library 

management. Hence, seven components of TQM were identified after extensive review of 

literature. The seven identified components were: Leadership, policy and strategy, training and 

development, staff management, teamwork, resources and processes. These components of TQM 

are fundamental to the basic principles of TQM, propounded by the quality gurus and available 

in all established TQM literature. 
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1.4.1 Leadership  

According to Deming‟s 14 points, 7th point says “Adopt and institute leadership”. On this basis, 

first component is considered as Leadership. The presence 8 of leadership quality in the librarian 

would go long way to drive out the fear of change that the employers may perceive in Total 

Quality Management effort. The challenge is to build a management team that possesses such 

characteristics. The two intellectual capabilities that is essential to the leader is ability to perform 

abstract thinking; to move from concrete experience to a set of generalized ideas; and back to 

concrete experience again in ways that change the way the people think about the problem or an 

opportunity. The leadership of an organization must be committed to continuous improvement. 

This commitment must be visible throughout all layers of management. Management must "walk 

the talk" (Heinbuch, 1993). 

The leaders must possess a vision and share the vision with everyone. Since the success of 

library depends upon the leadership ability of librarian to lead the team and take into confidence 

and work in team support in achieving customers satisfaction in the light of the objectives of the 

college. Efforts have been made to identify the leadership quality of the librarian in achieving 

Total Quality Management in management college libraries. Leadership is a work-in-progress 

and is a practical step in a journey to change organizational culture and build individual and 

organizational leadership capacity (Williamson, 2009) 

1.4.2 Policy and Strategy 

All the services provided by the library should come under the scrutiny of Total Quality 

Management. The coupling of policy and Total Quality Management services as a measure in 

assuring the entire library will be involved in strategic quality management programmes. 

Libraries and information services are not static entities impervious to outside influences but are 

dynamic and may be affected by one, or a number of factors. The total commitment to the 

strategic quality management has to be embedded in the management college libraries vision 

statement and policy and strategy of the libraries will re-enforce the commitment and clear goals 

before the library personnel, for which they exist. 

The policy and strategy designed by the library should be made aware to the library users about 

the library objectives and services. The customer services and satisfaction lie at the heart of the 



RADHAKRISHNA INSTITUTE OF TECHNOLOGY AND ENGINEERING Page 20 
 

service quality and therefore the library managers should focus upon the problem definitions. 

Policy and strategy of the management college library reflects the libraries vision statement, 

mission, goals and objectives 9 and also services. Total quality management as a tool that can 

help in achieving the objectives of educational institutes in such a competitive modern global 

economy (Ahmed, 2012). 

1.4.3Training and Development  

One of the essential ingredients of quality program is an extensive amount of training to the 

library staff. By training and development, the full potentials of library personnel can be 

achieved to improve the efficiency and development of the library. By creating an awareness of 

training opportunities, the organization demonstrates its commitment to a continuous 

improvement of employee‟s skills. 

The training programme will enable the staff to become familiar with the techniques such as 

latest development in their field. Thus, the training and development will eliminate waste and 

effecting continuous improvement. The training, development and education of employees at all 

levels within organizations is now considered a vital component in maintaining competitiveness 

in the international arena. It is also of some significance within the human resource management 

(HRM) and development (HRD) literature (Garavan, 1997). 

1.4.4 Staff Management  

Deming‟s model of profound knowledge emphasizes need to understand the human psychology, 

which is not an easy task. The library staff are the primary resource of the library, whatever the 

quality of collection, databases, services and building may be, but the effective organization, 

maintenance, motivation and empowerment of the library staff are the most crucial factors that 

can make the name of the institution. It is certainly true that, as long as there is an understandable 

human desire for development exists between the library managers and its staff achieving total 

quality management in library is not an impediment rather it is a simple task. The managers 

needs to develop an attitude of awarding their staff for better performance, which will boost the 

morale of staff in achieving Total Quality Management in Libraries (Stuart, 2007). 
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1.4.5 Team Work  

Working in teams is one of the current popular management techniques and it is becoming 

increasingly common for academic librarians to work with others on campus to solve problems, 

deliver services, develop information resources, create facilities and formulate policies. 

Collaborative teams of librarians and computing professionals have created campus websites, 

offered workshops for staff and users, planned labs and instructional technology centers and 

developed joint service desks. Teams of faculty, librarians, instructional technologists and others 

have created network-based learning experiences incorporating electronic information resources 

as an integral aspect of the curriculum. Faculty, student, librarian, and technologist teams have 

developed publishing projects such as electronic journals, electronic dissertations and databases. 

Teams of librarians, technologists and assessment experts are working to establish measures of 

the use and value of technology and electronic information resources on campuses. Graham 

(2003) says “it was tough he says the teams are very good about giving new workers safety 

guidelines and saying, look, if you are ever in doubt, make sure that you come and ask. 

1.4.6 Resources  

An approach to re-thinking the functions and objectives of the management college library is to 

start from a zero-base, this approach will identify what the college library aims to do and how to 

do then calculate, what information resources are needed to serve the institution, objectives 

effectively. The budget projects the amount of financial support required for personnel, 

equipment and suppliers needed to carry out the show of the library. The facilities like library 

books, building, furniture, equipment should be properly maintained in good condition 

(Schmiedel, 2007). 

1.4.7 Processes  

he pursuit of quality must become the primary motivation in the organizational process. The 

wide range of library activities and services aimed at collecting, organizing, maintaining and 

delivering information services and products. As a leader of the library, the library manager must 

identify the key processes of the 11 library activities by breaking the processes in small 

activities. Each key processes of the library are assigned with library staff based upon type of 

work involved and competencies and skill required for the work. If however, the work process 
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by which service was delivered is examined, there is an opportunity to say confidently that 

services was delivered is examined, there is an opportunity to say confidently that services were 

improved. With the emergence of computers and communication technology on one hand and 

complex needs of user community, there is a need to improve the work processes of the library 

on the basis of principle that nothing is constant and change for betterment is the ultimate. The 

library manager should authorize their library staff to identify the key processes of the library 

and assist for improvement in the execution of the work processes Cordes (2007). 

1.5 Benefits of TQM  

Customer satisfaction oriented benefits (Hackman and Wageman, 1995) of TQM are;  

1. Improvement in product quality  

2. Improvement in product design  

3. Improvement in production flow  

4. Improvement in employee morale and quality consciousness  

5. Improvement in product service  

6. Improvement in market place acceptance  

Economic improvement oriented benefits of TQM are,  

1. Reduction in operating costs  

2. Reduction in operating losses  

1. 3Reduction in field service costs  

3. Reduction in liability exposure 

Total Productive Maintenance (TPM) 

What is Total Productive Maintenance (TPM)? 

It can be considered as the medical science of machines. Total Productive Maintenance (TPM) is 

a maintenance program which involves a newly defined concept for maintaining plants and 

equipment. The goal of the TPM program is to markedly increase production while, at the same 

time, increasing employee morale and job satisfaction.  
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TPM brings maintenance into focus as a necessary and vitally important part of the business. It is 

no longer regarded as a non-profit activity. Down time for maintenance is scheduled as a part of 

the manufacturing day and, in some cases, as an integral part of the manufacturing process. The 

goal is to hold emergency and unscheduled maintenance to a minimum. 

Why TPM?  

TPM was introduced to achieve the following objectives. The important ones are listed below.  

 Avoid wastage in a quickly changing economic environment.  

 Producing goods without reducing product quality.  

 Reduce cost.  

 Produce a low batch quantity at the earliest possible time. 

 Goods send to the customers must be non-defective. 

Similarities and differences between TQM and TPM:  

The TPM program closely resembles the popular Total Quality Management (TQM) program. 

Many of the tools such as employee empowerment, benchmarking, documentation, etc. used in 

TQM are used to implement and optimize TPM. Following are the similarities between the two.  

1. Total commitment to the program by upper level management is required in both 

programs  

2. Employees must be empowered to initiate corrective action, and  

3. A long range outlook must be accepted as TPM may take a year or more to implement 

and is an on-going process. Changes in employee mind-set toward their job 

responsibilities must take place as well. 

The differences between TQM and TPM is summarized below. 
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Types of maintenance :  

1. Breakdown maintenance : It means that people waits until equipment fails and repair it. Such 

a thing could be used when the equipment failure does not significantly affect the operation or 

production or generate any significant loss other than repair cost.  

2. Preventive maintenance ( 1951 ): It is a daily maintenance ( cleaning, inspection, oiling and 

re-tightening ), design to retain the healthy condition of equipment and prevent failure through 

the prevention of deterioration, periodic inspection or equipment condition diagnosis, to measure 

deterioration. It is further divided into periodic maintenance and predictive maintenance. Just 

like human life is extended by preventive medicine, the equipment service life can be prolonged 

by doing preventive maintenance.  

2a. Periodic maintenance (Time based maintenance - TBM): Time based maintenance 

consists of periodically inspecting, servicing and cleaning equipment and replacing parts to 

prevent sudden failure and process problems.  

2b. Predictive maintenance: This is a method in which the service life of important part is 

predicted based on inspection or diagnosis, in order to use the parts to the limit of their service 

life. Compared to periodic maintenance, predictive maintenance is condition based maintenance. 

It manages trend values, by measuring and analyzing data about deterioration and employs a 

surveillance system, designed to monitor conditions through an on-line system.  

3. Corrective maintenance (1957): It improves equipment and its components so that 

preventive maintenance can be carried out reliably. Equipment with design weakness must be 

redesigned to improve reliability or improving maintainability  

4. Maintenance prevention (1960): It indicates the design of new equipment. Weakness of 

current machines are sufficiently studied (on site information leading to failure prevention, easier 

maintenance and prevents of defects, safety and ease of manufacturing) and are incorporated 

before commissioning a new equipment. 

TPM - History:  

TPM is an innovative Japanese concept. The origin of TPM can be traced back to 1951 when 

preventive maintenance was introduced in Japan. However the concept of preventive 

maintenance was taken from USA. Nippondenso was the first company to introduce plant wide 

preventive maintenance in 1960. Preventive maintenance is the concept wherein, operators 

produced goods using machines and the maintenance group was dedicated with work of 
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maintaining those machines, however with the automation of Nippondenso, maintenance became 

a problem as more maintenance personnel were required. So the management decided that the 

routine maintenance of equipment would be carried out by the operators. ( This is Autonomous 

maintenance, one of the features of TPM ). Maintenance group took up only essential 

maintenance works. 

Thus Nippondenso which already followed preventive maintenance also added Autonomous 

maintenance done by production operators. The maintenance crew went in the equipment 

modification for improving reliability. The modifications were made or incorporated in new 

equipment. This lead to maintenance prevention. Thus preventive maintenance along with 

Maintenance prevention and Maintainability Improvement gave birth to Productive maintenance. 

The aim of productive maintenance was to maximize plant and equipment effectiveness to 

achieve optimum life cycle cost of production equipment. 

By then Nippon Denso had made quality circles, involving the employees participation. Thus all 

employees took part in implementing Productive maintenance. Based on these developments 

Nippondenso was awarded the distinguished plant prize for developing and implementing TPM, 

by the Japanese Institute of Plant Engineers ( JIPE ). Thus Nippondenso of the Toyota group 

became the first company to obtain the TPM certification. 
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Kaizan  

Kaizen means change (Kai) to become good (Zen). In other words, it means continuous 

improvement. In fact, continuous improvement is required in all activities of the organization 

such as:  

 Productivity improvement  

 New product development  

 Labor management relation  
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 Total productive maintenance  

 Just in time production & delivery system  

 Customer orientation etc.  

 

The various activities of an organization where continuous improvement is required is presented 

under the kaizen umbrells. This continuous improvement in all areas are taken through small step 

by step process. Because various behavioural, cultural and philosophical changes are better 

brought about through small step by step improvement than through radical changes. 

Poka-yoke  

Poka-yoke is a Japanese term that means "mistake-proofing" or "inadvertent error prevention". A 

poka-yoke is any mechanism in any process that helps an equipment operator avoids (yokeru) 

mistakes (poka). Its purpose is to eliminate product defects by preventing, correcting, or drawing 

attention to human errors as they occur. The concept was formalized, and the term adopted, 

by Shigeo Shingo as part of the Toyota Production System. It was originally described as baka-

yoke, but as this means "fool-proofing" (or "idiot-proofing") the name was changed to the 

milder poka-yoke. 

Implementation in manufacturing 

Poka-yoke can be implemented at any step of a manufacturing process where something can go 

wrong or an error can be made. For example, a fixture that holds pieces for processing might be 

modified to only allow pieces to be held in the correct orientation, or a digital counter might 

track the number of spot welds on each piece to ensure that the worker executes the correct 

number of welds.
 

  

Shigeo Shingo recognized three types of poka-yoke for detecting and preventing errors in a mass 

production system:  

1. The contact method identifies product defects by testing the product's shape, size, color, 

or other physical attributes. 

2. The fixed-value (or constant number) method alerts the operator if a certain number of 

movements are not made. 

https://en.wiktionary.org/wiki/prevention
https://en.wikipedia.org/wiki/Human_error
https://en.wikipedia.org/wiki/Shigeo_Shingo
https://en.wikipedia.org/wiki/Toyota_Production_System
https://en.wikipedia.org/wiki/Baka_(fool)
https://en.wikipedia.org/wiki/Idiot_proof
https://en.wikipedia.org/wiki/Fixture_(tool)
https://en.wikipedia.org/wiki/Mass_production
https://en.wikipedia.org/wiki/Mass_production
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3. The motion-step (or sequence) method determines whether the prescribed steps of the 

process have been followed. 

Either the operator is alerted when a mistake is about to be made, or the poka-yoke device 

actually prevents the mistake from being made. In Shingo's lexicon, the former implementation 

would be called a warning poka-yoke, while the latter would be referred to as a control poka-

yoke.  

Shingo argued that errors are inevitable in any manufacturing process, but that if appropriate 

poka-yokes are implemented, then mistakes can be caught quickly and prevented from resulting 

in defects. By eliminating defects at the source, the cost of mistakes within a company is 

reduced. 

A methodic approach to build up poka-yoke countermeasures has been proposed by the Applied 

Problem Solving (APS) methodology, which consists of a three-step analysis of the risks to be 

managed: 

1. Identification of the need 

2. Identification of possible mistakes 

3. Management of mistakes before satisfying the need 

This approach can be used to emphasize the technical aspect of finding effective solutions during 

brainstorming sessions. 

Benefits of poka-yoke implementation 

A typical feature of poka-yoke solutions is that they don't let an error in a process happen. Other 

advantages include:  

 Less time spent on training workers; 

 Elimination of many operations related to quality control; 

 Unburdening of operators from repetitive operations; 

 Promotion of the work improvement-oriented approach and actions; 

 A reduced number of rejects; 

 Immediate action when a problem occurs; 

 100% built-in quality control; 

https://en.wikipedia.org/wiki/Manufacturing
https://en.wikipedia.org/wiki/Murphy%27s_law
https://en.wikipedia.org/wiki/Quality_control
https://en.wikipedia.org/wiki/Quality_control
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 Preventing bad products from reaching customers; 

 Detecting mistakes as they occur; 

 Eliminating defects before they occur. 

Supply Chain Management 

'Supply Chain Management' is defined as the integration-oriented skills required for providing 

competitive advantage to the organization that are basis for successful supply chains. A typical 

supply chain may involve a variety to stage. These supply chain stages include: 

• Customers 

• Retailers 

• Wholesaler/ Distributors 

• Manufacturers 

• Component/Raw material suppliers 

 

The concept of a supply chain is shown in Figure. Though many stages are shown in the figure, 

each stage need not be present in a supply chain. The number of stages included should meet that 

the organization generates profits for itself. 

'Supply Chain Management' is the integration-oriented skills required for providing competitive 

advantage to the organization that are basis for successful supply chains. 'Supply Chain 

Management' can be defined as the active management of supply chain activities to maximize 

customer value and achieve a sustainable competitive advantage. It represents a conscious effort 

by the supply chain firms to develop and run supply chains in the most effective and efficient 

ways possible. 
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Within each organization, such as a manufacturer, the supply chain includes all functions 

involved in receiving in receiving and filling a customer request. The functions that are chain 

includes all functions involved in receiving and filling a customer request, operations, 

distribution, finance, and customer service. The decision is tradeoff between price, inventory, 

and responsiveness. 

Its activities begin with a customer order and ends when a satisfied customer has paid for his or 

her purchase. Generally, more than one player is involved at each stage. A manufacturer may 

receive materials from several suppliers and then supply several distributors. Thus, most supply 

chains are actually networks. 

Supply chain is an integral part of the value chain. According to Michael Porter, who first 

articulated the value chain concept in the 1980s, the value chain is comprised of both the primary 

and support activities. The supply chain consists only of the primary activities or the operational 

part of the value chain. The supply chain, therefore, can be thought of as a subset of the value 

chain. In other words, while everyone in the same organization works in the value chain, not 

everyone within the organization works in the supply chain. 

The value a supply chain generates is the difference between what the final product is worth to 

the customer and the effort the supply chain expends in filling the customer's request. The supply 

chain profitability is based on the effort involved in the appropriate management of the flows 

between and among stages in a supply chain. Unlike the traditional measure of organizational 

success in terms of the profits at an individual stage, supply chain success is measured in terms 

of supply chain profitability. 

The objective of every supply chain is to maximize the overall value generated so that the final 

price of the good covers all of the costs involved plus a profit for each participant in the chain. 

Figure shows the supply chain as a network and also as a part of the value chain. 
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The appropriate design of the supply chain will depend on both the customer's needs and the role 

of the stages involved. In some cases, a manufacturer may fill customer orders directly. For 

example, Dell has been one of the most successful examples of effective supply chain 

management. Dell builds-to-order, that is, a customer order initiates manufacturing at Dell. 

Dell does not have a retailer, wholesaler, or distributor in its supply chain. While other computer 

companies must stock a month of inventory. Dell carries only a few days‟ worth. In fact, many of 

the components are delivered within hours of being assembled and shipped to the customer. It 

plans orders and signals suppliers every two hours, which enables it to manufacture and deliver 

exactly what its customers want. 

In other cases, such as in a mail order business like Amazon.com, the company maintains an 

inventory of product from which they fill customer orders. In the case of retail stores, the supply 

chain may also contain a wholesaler or distributor between the store and the manufacturer. 

Decisions in a Supply Chain: Supply chain management involves proactively managing the 

two-way movement and coordination (that is, the flows) of goods, services, information, and 

funds from raw material through end user. A company with a "supply chain orientation" is one 

that recognizes the strategic value of managing operational activities and flows across a supply 

chain. Its decision fall into three categories of phases: 

Supply Chain Design: Supply Chain Design is a strategic decision. If reflects the structure of 

the supply chain over the next several years. It decides what the chain's configuration will be, 

how resources will be allocated, and what processes each stage will perform. 

 



RADHAKRISHNA INSTITUTE OF TECHNOLOGY AND ENGINEERING Page 32 
 

Successful design requires a high degree of functional and organizational integration. In order to 

do so, it is essential to develop supply chain process maps (flow charts) for major supply chains 

and their related processes helps establish an understanding of the supply chain. There should be 

a clearly understood mapping convention to be utilized, along with other information 

requirements. The objective of this exercise is to develop supply chain maps that present all 

supply chain entities along with key processes. 

From this exercise will flow such decisions as the location and capacities of production and 

warehousing facilities, the products to be manufactured or stored at various locations, the modes 

of transportation, and the type of information system to be utilized. The organization must also 

identify key and critical supply chains components. It must be knowledgeable regarding its part 

of the supply chain and also must understand how the part interfaces with the other parts of the 

supply chain. 

The supply chain configuration should support the organization's strategic objectives. In the case 

of TI Cycles regarding the location and capacity of its manufacturing facilities at Aurangabad, 

the joint manufacturing agreement with Avon Cycle and distribution network are all supply 

chain design or strategic decisions. 

These are long-term decision and are very expensive to alter on short notice. Consequently, when 

companies make these decisions, they must take into account uncertainty in anticipated market 

conditions over the next few years. 

Supply Chain Planning: In the planning phase, companies define a set of operating policies that 

govern short-term operations and are normally determined on an annual basis. These decisions 

are made within the supply chain's configuration. Planning starts with a demand forecast for the 

coming year. Based on the demand, an annual plan is worked out. Decisions regarding which 

markets will be supplied from which locations, outsourcing and subcontracting, inventory 

policies, etc. are made. Planning, in other words, establishes parameters within which a supply 

chain will function over a specified period of time. 

One the key supply chains have been identified, one must identify the supply chain member 

organizations (suppliers and customers) that are considered most critical to the organization's 
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supply chain management efforts. In selecting external members, several issues should be 

addressed. 

SCM endeavors are likely to be more productive if participating organization are not direct 

competitors. There may be limits to collaborative supply chain efforts when both buyer-supplier 

and competitor relationships exist between participating organizations. 

All organizations and their representatives must be pursuing similar goals. This does not mean 

that each organization should have identical goals, but that their respective goals must be 

compatible with the overall SCM initiative. 

SCM initiative is unlikely to be successful unless all members from each organization involved 

feel they are benefiting from participation. SCM efforts have to be focused where the 

involvement is beneficial to all the members. 

In well managed organizations, in the planning phase uncertainty in demand, exchange rates, and 

competition over this time horizon are included in the decisions. Given a shorter time horizon 

and better forecasts than the design phase, the planning phase tries to exploit the supply chain 

design to optimize performance. 

Supply Chain Operation: This has a short-term time horizon, monthly, weekly or daily. The focus, 

during this phase, it on individual customer orders. At the operational level, within planning policies, 

the goal is to handle incoming customer orders in the best possible manner. Firms allocate inventory 

or production to individual orders, set a date that an order is to be filled, generate pick lists at a 

warehouse, allocate an order to a particular shipping mode and shipment, set delivery schedules of 

trucks, and place replenishment orders. 

Aggregate planning is the basis for decisions at this stage. The aggregate plan serves as a broad 

blueprint for operations and establishes the parameters within which short-term production and 

distribution decisions are made. It allows the supply chain to alter capacity allocations and change 

supply contracts. In addition, man constraints that must be considered in aggregate planning come 

from supply chain partners outside the enterprise, particularly upstream supply chain partners. 

Without these inputs from both up and down the supply chain, aggregate planning cannot realize its 

full potential to create value. 
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The output from aggregate planning is also of value to both upstream and downstream partners. 

Production plans for an organization define demand from suppliers and establish supply constraint 

for customers. If a manufacturer has planned an increase in production over a given time period, the 

supplier, the transporter, and warehousing partner must be aware of this plan and incorporate the 

increase in their own plans. 

Because operation decisions are being made in the short term, there is less uncertainty about demand 

information. Given the constraints established by the configuration and planning policies, the goal 

during the operation phase is to exploit the reduction of uncertainty and optimize performance. 

Ideally, all stages of the supply chain should work together to optimize supply chain performance. 

An important supply chain issue is collaboration with downstream supply chain. Therefore, it is 

important to perform aggregate plans over as wide a scope of the supply chain as is reasonably 

possible. 


