Week Fourteen Lecture Notes 
QUALITY CONTROL

Quality

Quality is that characteristic or a combination of characteristics that distinguishes one article from the other or goods of one manufacturer from that of competitors or one grade of product from another when both are the outcome of the same factory. Quality of a product is one of the most important assets which a manufacturing concern should try to acquire to win the confidence of the people using it.

Quality of a product is defined as its fitness for the purpose for which it is made. Many characteristics of the product like its shape, colour, surface, finish etc. determine the quality of the product.

Control

Control may be defined as the comparison of the actual with the pre-determined standards and specifications. Control locates the deviations and tries to remove them. Quality of a product depends upon the interaction of materials, men, machines and manufacturing processes. The systematic control of these factors is the quality. The quality of these factors varies greatly due to these for example, a skilled worker will produce products of better quality and a less skilled worker will produce poor quality products. Similarly, better machines and better materials with satisfactory manufacturing conditions produce a better quality product. So, if we want to control the quality of the product, it is necessary that we should control the factors responsible for quality.

Therefore, quality control system includes sampling, inspection and testing of raw materials, work in progress of finished goods stock. Also the monitoring of customer complaints and analysis of product faults reported from internal testing or customer returns. Quality control systems obtain feedback about historical performance in order to improve performance of organization in future (feedback control), it is the control of quality through inspection and appraisal.

Afford and Beatty defined Quality Control as follows: 
“Quality control may be defined as that industrial management technique or group of techniques by means of which products of uniform acceptable quality are manufactured’.

Another definition by Better, Atwater and Stackman states the term as follows:
“Quality control refers to the systematic, control of these variables in a manufacturing process which affects the excellence of the end product. Such results vary from the application materials, men, machines manufacturing conditions”.

Objectives Of Quality Control

The following are the main objectives of quality control:
· To decide about the standard of quality of a product which is easily acceptable to the customer.

· If the quality of product is falling down manufacturing, then to determine the different steps to check this deviation.

· To verify whether the product conforms to the predetermined standards.

· To take necessary steps so that the products which are below the standard do not reach to the customers.

· To take different measures to improve the standard of quality of product.

· To develop quality consciousness in the various sections of the manufacturing unit.

· To reduce the wastage of raw materials, men and machines during the process of production.

In certain big concerns, a separate department known as Quality control department is established and the functions of the Quality Control Department include:
· To ensure that only the products of uniform and standard quality are allowed to be sold to consumers.

· To suggest methods and ways to prevent the manufacturing difficulties.

· To reject the defective goods, so that the products of poor quality may not reach to the consumers.

· To find out the points where the control is breaking down and investigate the cause of it.

· To correct the rejected goods, if it is possible. This procedure is known as Rehabilitation of defective goods.

· To help increase the sales of the product so, in short, we can say that Quality Control is a technique followed in industries to improve industrial efficiency concentrating on better standards of quality.

INSPECTION

Inspection is the function to judge the quality of a product. It also means checking the acceptability of the manufactured products. Dr. W.R. Spriegal says that “Inspection is the process of measuring the quality of a product or service in terms of established standards.

According to Alford and Beatty “Inspection is the are of applying tests, preferably by the aid of measuring appliances to observe whether a given item of product is within the specified limit of variability”

Objectives Of Inspection
The objectives of Inspection includes;
a. Inspection separates defective components from non-defective ones and thus ensures the adequate quality of products.
b. Inspection locates defects in raw materials and flows in processes which otherwise cause problems a the final stage.

c. Inspection prevents further work being done on semi-finished products and thus checks the work of designers.

d. It also helps to establish and increase the reputation by protecting consumers from receiving poor quality

So, far achieving these objectives there is inspection in every organisation and its cost has to be borne by the employer but if there is no inspection the products of poor quality may reach to the consumers. Material wastage and spoilage will be more. In order to avoid all these problems, it is imperative that every firm should have an Inspection Department.

Qualification Of Inspectors

· In order to carryout the responsibilities the Inspector should possess certain special qualifications.

· The various qualities required of an Inspector are as follows:

· He should know his job thoroughly. For this, he should posses a sound technical background.

· He should be brilliant, and should posses a sound grasping power.

· He should be thorough with the Statistical Quality Control (SQC) Programme.

· He should have the working knowledge of the general quality standard.

Principles Of Inspection

· While carrying out the Inspection work, certain principles have to be followed. The two most important principles of Inspection are:

· The Inspection function must be independent but should coordinate with the function of functions of production, planning and sales departments.

· Improvement in quality performance is achieved as a result of changes in Engineering specifications or manufacturing procedures and not by inspection techniques.

Inspection Standards

To meet the requirements of quality control certain standards have to be set. Standards are important for the following.

· Inspection standards for raw materials

· Inspection standards for work in process

· Inspection standards for finished products

· Inspection standards of the completed mechanism
Kinds Or Types Of Inspection

Because of the various varieties of the manufactured products, and the wide differences in comparative qualities, the following types of Inspection are recommended for various concerns. Special Inspection techniques may also be adopted in certain individual cases according to local requirements. The Inspection Types are:

a) Tool Inspection: Under this method, tools, fixtures, jigs and gauges are inspected in advance to the work of production.

b) First piece Inspection: In the case of automatic machines, first 2 or 3 products are inspected. And, if they are found to be satisfactory, it is assumed that the work has begun correctly and the output will be satisfactory. Further production is continued after this inspection.

c) Periodic Inspection: Under this Inspection, Inspection is undertaken at definite intervals to make sure that they are being produced after following the required standards.

d) Sample Inspection: In this, certain percentage of finished products are drawi from a lot and inspected and the entire lot is judged by the result of these samples.

e) Operation Inspection: Inspection is done as the completion of operation before the work in process passes to another operation or machine or department.

f) Working Inspection: In this type, articles are inspected when they are completely manufactured before sending them to store.

g) Pilot piece Inspection: This method is used in product layout. The product is passes through is entire sequence of operations on a series of machines, installed for producing that product. After one piece is manufactured, each tool, each machine is tested so that all detective tools are replaced and all incorrect adjustments are made alright, when a good product starts coming. The production line is allowed for actual production.

h) Key operation Inspection: Certain operations in a manufacturing cycle may be difficult. Such operations are known as key operations. Inspection is done prior to and immediately after the completion of each of these operations.

i) Functional Inspection: This Inspection is carried out after the completion of the assembly to assure it will function as required.

j) Endurance Inspection: This Inspection is carried out to estimate, how much time an assembly will withstand its use and to determine weakness for correction.

Classification Of Inspection

The above classification is based on methods. Apart from this, Inspection is classified on the basis of the location of the work spot. Classification based on it is given below:

a) Floor or Decentralized Inspection

b) Centralized Inspection

Floor Or Decentralized Inspection

Floor or Decentralized Inspection means inspection on the point of production. it requires the inspector fully equipped with all their devices or equipment to go to the point of work and visit the machines and check the materials coming out from the machine on the spot.

Advantages Of Floor Inspection
· Materials movements are avoided because after production, inspectors visit the spot where the finished products are kept and inspect them. This saves time considerably.

· Errors are rectified on time

· Delay at Inspection room is avoided and it results in time – saving and reducing the indirect labour cost.

· The work of routing, and scheduling can be eliminated

· Work flow is maintained

Disadvantages

· Under this method, inspectors have to move from one area to another and his time is wasted.

· Keeping a track of good or bad products is slightly difficult.

· The Inspectors have to carry with them their Inspector kit.

· Some time work may pile up at work stations. Even after completing their work, workers sometimes have to wait for inspection.

· Presence of large quantities of work on the floor complicates to keep work moving.

· There may be delay in deciding doubtful cases

· Highly qualified and skilled workers have to be employed. And,

· There are chances that some Inspectors may favour some workers.

Centralized Inspection

Centralized Inspection is quite opposite to floor Inspection. In this kinds, Inspection is carried out in Inspection rooms. Under this type, there will be one Inspection room for the entire factory or a number of Inspection sections maintained on different locations of the plant. The parts or products to be checked are moved to the Inspection rooms where various measuring devices are located. After Inspectoin, the necessary materials are returned to the respective departments with necessary instructions. The main idea in this type of Inspection is to separate Inspection from manufacturing. Centralized Inspection provides better conditions for inspection such as required temperature, and dust-free environment etc.

Advantages Of Centralized Inspection

The various advantages of the centralized Inspection are as follows:

· Centralized inspection can be carried even with the help less skilled Inspectors.

· Interference is less and supervision of inspection work is better.

· With the aid of fixed and automatic inspection devices, mass inspection at lower cost is possible.
· Because of better working condition and less interferences, inspectors can check the products with higher speed.

· Accurate inspection with delicate instruments can be done under controlled atmosphere.

· Less number of gauges and instruments are required.

· Decisions of doubtful cases can be taken at once by authority

· The shops mostly remain neat and clean as there is no accumulation of finished parts.

Disadvantages

· Material handling is more

· Delay at inspection room causes wastage of time

· Workers will come to know their weak points much after the completion of jobs.

· Routing, scheduling and dispatching includes the Inspection Room, so the work of production control increases.

· Due to non-detection of machine errors in time, there may be more spoilage of work.

Quality Assurance 

Quality Assurance is a planned and systematic action to provide adequate confidence that an item or product conforms to established technical requirements for instance training of staff to ensure high standards, or suppliers guarantee high quality through systems and assurance standards (feed forward control). This is more aligned towards a TQM philosophy, Quality Assurance when constructed to Quality Control is about the concept prevention rather than diagnosis and cure.

Quality Circles
Quality control is an American idea, whereby a group of 5 to 8 employees, normally working in the same area, volunteer to meet on a regular basis to identify areas for improvement or analysis work related in order to find solutions.

TOTAL QUALITY MANAGEMENT (TQM)

Introduction

Quality is a major issue in both the profit and non-profit sectors of the economy. Losing customers because of poor quality should motivate a company to provide quality products and services. The principal changes in companies’ strategies in recent years have been to improve customer satisfaction and product quality. Improving quality should be a high priority in today’s globally competitive environment. TQM provides us with tools to cope with change in an effective manner, and that in an extremely competitive, price-conscious industry, every organization needs TQM in order to survive. Zimmerman, (2006) therefore, defines TQM as a philosophy of continuing lowering costs and improving the provision of services and product to customers. The author maintains that quality can be measured in many ways, but the two most common methods involve meeting customer expectations and reducing defects. Opportunistic employees can appear to improve quality if they have the decision rights to redefine the standard used as the benchmark for determining defects.

Garrison and Noreen, (2003) view TQM as the most popular approach to continuous improvement. They state that TQM has two major characteristics, namely the focus on serving customers and systematic problem solving. A variety of specific tools are identified for problem solving. One of these tools, benchmarking, involves studying organisations that are the best in the world at performing a specific task. They regard the Plan-Do-Check-Act (PDCA) Cycle, also referred to as the Deming wheel, as the most important and pervasive TQM problem-solving tool. TQM is therefore designed to produce items correctly the first time instead of wasting resources inspecting and repairing these items. TQM provides tools and techniques for lowering cost, continuous improvement, based on facts and analysis, and improved performance. Three main ingredients are necessary for TQM to succeed: participative management, continuous process improvement and the use of teams. It also requires ongoing motivation, continuity and sustainability over time as quality features and continuous improvement attributes are integrated into the organisation’s day-to-day operating activities. If properly implemented, TQM will result in improved performance. 
Easton and Jarrel (1999) summarise the characteristics of TQM as follows:

a) The emphasis is on the process concept, with the resulting emphasis on process definition, process management and process improvement.

b) The widespread organisational focus is on quality improvement, cycle time reduction and waste (cost) reduction. Prevention is also emphasised.

c) The process concept and focus on improvement are applied throughout the organisation, including areas outside production such as product development and business support processes.

d) The emphasis is on customer focus, including satisfaction, service, integration of customer information and customer’s product development.

e) The deployment of systematic fact-based decision making by means of objective data and information is important.

f) There is widespread employee involvement in improvement.

g) Cross-functional management is explicitly emphasised.

h) There is emphasis on supplier quality and service, supplier improvement and supplier involvement and integration.

i) TQM is recognised as a critical competitive strategy and thus a primary concern of all levels of management, including top management.

The Principles of TQM

The Principles of TQM include:

1. Customer focus: Customers include external customers, internal customers and suppliers. External customers are outside an organization and places order. Internal customers are inside a company and the people one works with on a daily basis, for example, the graphics department providing visual aid support. TQM also assigns value to the relationship with suppliers.

2. A focus on process and the results: The unmet expectations of customers indicate that something is amiss with the process that produced the goods supplied. Action is taken to rectify the deficiencies and continually endeavour to improve the quality of goods and services.
3. Prevention versus inspection: Attention is focused on the prevention of defective products and services, instead of the discovery of defects and deficiencies once the resources have been spent.

4. Mobilising the expertise of the workforce: TQM creates new, innovative ways of recognising individuals for their efforts. The workforce represents a tremendous wealth of knowledge and opportunities to improve the way one does business, increases profits and reduces costs. TQM mobilizes the expertise of the workforce in positively for the mutual benefit of everyone involved.

5. Fact-based decision making: The TQM approach recognizes everyone involved in the process, including top management, the workforce and customers, and acknowledges that everyone can contribute to a mutually beneficial solution.

6. Feedback: This principle allows the other principles to flourish. The key is communication.
A vital tool used for gathering the above information and solving problems in TQM is the Plan-Do-Check-Act (PDCA) cycle. According to Garrison and Noreen (2003:18), the PDCA cycle is the main TQM problem-solving tool. It is also known as the Deming cycle or the Shewhart cycle. The basic elements of the PDCA Cycle are illustrated below:

The Plan-Do-Check-Act Cycle
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Figure 4.1 The plan-do-check-act cycle
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Source: Adapted from Garrison and Noreen, (2003)

The figure above clearly illustrates that during the Planning phase, the problem solving team analyses the data to identify the possible causes of a problem and then propose a solution; during the Do phase, an experiment is conducted on a small scale. During the Check phase, the results of the experiment are analysed while during the Act phase, the plan implemented if the results were favourable; if not, the team returns to the original data and starts all over again, 
The Objectives of TQM

During the first few decades, major transformation occurred in the way business should be conducted. All organisations continue to strive for high productivity, but, quality, innovation and value are replacing the drive for short term efficiency. TQM is being used by business leaders hoping to capitalise on the sources of competitive advantage embodied in the principles and practices of TQM. The principal feature of TQM is “that it improves productivity by encouraging the use of science in decision-making and discouraging counter-productive defensive behaviour”. Drury (2008) states that the goal of TQM is customer satisfaction. TQM provide the highest value for customers at the lowest cost, while achieving sustained profits and economic stability for the organisation. TQM, however, not only improves quality, but also enhances customer satisfaction and performance, while lowering cost. Therefore, if TQM is to succeed, it has to be part of a business. 

The Implementing TQM

Capezio and Morehouse (1995) developed a TQM implementation model. This model provides a conceptual framework for an organisation to develop its own improvement process. All the components of the model are found in all quality improvement processes. Some of the components are concurrent and others sequential. The factors are all critical to achieve TQM commitment and implementation.

According to Capezio and Morehouse (1995), the implementation of TQM consists of the following components: the assessment readiness of individuals and the organisation, customer requirements, training, measurement, use of programmes and customer service and satisfaction. 

Before TQM can be implemented, a company should assess the readiness of individuals as well as the organisation. Dialogue should be established between supervisors and employees. Confidence and trust will be built, which is necessary for employees to take responsibility for continuous improvement.

In today’s global marketplace, customer requirements become the cornerstone upon which a company organises its resources and production in order to succeed. The driving measurement of success should be a company’s ability to satisfy customer needs. The customer chain may include a number of suppliers and various internal customers, as well as the end-user, client or ultimate (external) customer.

The success of total quality is dependent of one’s ability to integrate people with technology. The training and development focus is on the tools and skills necessary to create a competitive advantage in one’s employees. In order to empower employees and management teams, the skills and training required to create a TQM environment should be identified.

Measurement plays a vital role in determining how efficient and effective a company is in serving its customers. Measurement provides critical feedback to the company on how effective and efficient it is at reaching its goals related is provided by measurement. Baseline measurements are a critical component of the improvement process. Baselines respond precisely to customer requirements and set standards of excellence throughout the organisation, and are determined in order to link the voice of the customer and business plans to both team and individual measurements. Benchmarking is used to identify the best practices of those companies that have gained recognition for their excellence in a particular area. Examples are Xerox for the development of human resources and Toyota for customer satisfaction. Overall quality in an organisation is improved by integrating people and technology. Programmes aiming to improve work processes and focusing on the technological aspect of TQM include Socio-Technical Systems (STS), Statistical Process Control, (SPC), JIT inventory and the International Organisation for Standardisation (ISO 9000), and these programmes are used worldwide.

The core of any business is customer service and satisfaction. Customer requirements will not only drive business strategy, but also serve as the ultimate measure of quality in assessing performance. Customer satisfaction is synonymous with product satisfaction, resulting in more market share and increased sales income.

The evaluation of TQM is an ongoing process. It is considered during the planning and design stages of each improvement strategy when criteria for success are established in the objectives. Continuous improvement requires that the learning from the evaluation be captured and reflected in the next step of the process.

Summary Of The TQM Implementation Model
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Figure 4.12 The TQM implementation model
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It is clear that the total success of TQM implementation is only possible when all its components have been successfully implemented

Comparison with other Costing Systems

Organisations using TQM focus their strategy, operations and employees on listening to the customer. Thus, the characteristics that differentiate TQM companies from those with more traditional practices.

TQM Companies Versus Traditional Companies

	
	TQM COMPANIES
	TRADITIONAL COMPANIES

	1. 
	Customer driven

Total customer service
	Company driven

Customer satisfaction less than 100%

	2. 
	Long-term commitment
	Short-term profitability

	3. 
	Continuous improvement
	High-cost production and waste

	4. 
	Elimination of waste
	High scrap and rework

	5. 
	High quality and low cost
	Low quality and high cost

	6. 
	Quality at the source
	Inspection after the fact

	7. 
	Leading people and measuring variance
	Rating people and measuring performance

	8. 
	Cross functional teams
	Fortressed departments

	9. 
	High employee participation
	Top-down hierarchy

	10. 
	Multilevel communication
	Formal channels of top-down communication


The product features and reliability aspects of quality are not the only elements of customer satisfaction. The ability to provide the customer with the product when he/she wants it is known Just in Time (JIT) delivery. JIT delivery is only achievable at competitive costs when extremely high levels of quality are found at each stage of production. The hallmark of TQM is to continually make improvements in the production process which simultaneously results in reductions in cost, improvements in product quality, increased flexibility and enhanced ability to deliver, according to the customer’s schedule. States that concept’s such as JIT have many elements in common with TQM. The difference is that TQM is a holistic approach that covers all aspects of an organisation’s activities.

TQM organizations are focused on the systematic management of data in all processes and practices in order to eliminate waste and pursue continuous improvement. T he major advantages of TQM, are as follows:
· Improve quality.
· Improve productivity.

· Improve customer satisfaction.

· Reduce cost.

The disadvantages of TQM, are as follows:

· By standardising internal processes, TQM drains innovation from organisations.

· It makes organisations more efficient at what they are doing, irrespective of whether they should be doing it.
· TQM suffers from the so-called “Flavour of the month” syndrome.
· TQM endeavours to change the traditional management style. It calls for handing down responsibility, allowing for autonomy and promoting local decision making.

· TQM advances the idea that colleagues should be regarded as internal customers.

· Hard quantitative measures are needed to make possible the implementation of sophisticated mathematical and statistical control procedures.

· TQM strongly promotes continuous improvement, which encourages slow steady improvement. Competitors may progress in a discontinuous fashion in leaps and bounds, and may get ahead and seize the advantage.

· There is not a single philosophy with a clear line of argument. There is much competition in the claim of ownership over the right approach to quality management.

· Huge amounts of capital have to be invested to develop human capital

If TQM is properly implemented, its main contributions to cost management are as follows:

· TQM aims to deliver the highest value to customers at the lowest cost while still remaining profitable.

· It ensured that an organisation consistently meets and exceeds customer requirements.

· It focuses on the systematic management of data in all processes and practices to eliminate waste and pursue continuous improvement.

The major problem with TQM is the lack of consensus about definitions and common interpretation. Only one of the respondents in this study indicated that he/she uses TQM for the management of costs of metallurgical research projects. 
Assignment

In not more than 12 pages, do thorough research on JIT Systems and Kaizen System.
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