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Introduction
The development of the general level of consumer education and training has determined the continuous increase of the products' complexity, the general expansion of the markets and implicitly implementing the concept of "quality assurance" in the policy of any company that wants to be competitive.
The promoter of the "quality assurance" concept was J.M. Juran. The concept appeared in the USA, in the years 1950-1960. After 2000, with the implementation of ISO 9001: 2000 standards, through the approach quality management system, quality assurance is no longer an end, but a means of functioning of the enterprise and to withstand the market of competitors.
In my assessment I will talk about quality assurance and its effects for a company or a product, about quality control as well as about the cost of quality and quality analysis tools. In the second part of the report, I chose to talk about Vernier caliper by making a short presentation about it.

Quality assurance
The main purpose of quality assurance is to ensure that the products meet or even exceed customer expectations.
‘In other words, Quality Assurance (QA) can be view as to ensure that few, if any, defects remain in the software system when it is delivered to its customers or release into the market. Furthermore, we look to ensure that these remaining defects will cause minimal disruptions or damages’ (Claude Y. Laporte, Alan April-Software Quality Assurance ).The quality system represents the organizational structure, procedures, processes and resources necessary for the implementation of quality management.
 The quality management system is the management system through which an organization is oriented and controlled in terms of quality.
Through implementation of a quality system, the company aims to achieve products which: 
· satisfy a need or correspond to a well-defined objective.
· meet customer expectations.
· comply with applicable standards and specifications.
· comply with the requirements of the company 
· consider the need for environmental protection.
· are offered at competitive prices.
Quality assurance methods focus on establishing good processes to produce products with the quality already built-in, rather than going through an unmonitored production process and trying to “inspect the quality” of a product that has already been finished.
‘Quality assurance evolved to address specialized tasks performed by workers. With the introduction of mass production, the need to monitor the quality of components being produced by large numbers of workers created a role for quality inspectors.’ (	Arun S. Patil, Peter j. Gray-Engineering Education Quality Assurance)

Quality Control
‘Quality control may be generally defined as a system that maintains a desired level of quality, trough feedback on product/service characteristics and implementation of remedial actions, in case of a deviation of such characteristics from a specified standard. This general area may be divided into three main areas: off-line quality control, statistical process control, and acceptance sampling plans.’ (	Jeff Tian-Software Quality Engineering, Testing, Quality Assurance, and Quantifiable Improvement)
Quality represents the totality of the features and characteristics of a product or service that make it able to satisfy a certain need. Quality refers to some characteristics such as: size, color, taste, weight, appearance, capacity, ingenuity, etc. Some of the quality features of the services are the smile of the service provider, the attention, the friendly atmosphere.
Quality control is the process of tracking the concordance between the actual quality of products or services and pre-established quality standards. Quality standards are established for each feature and quality characteristic. Consequently, quality control involves four steps: setting quality standards, measuring performance, comparing performance with standards, making necessary corrections
Keeping an activity under control involves breaking it down into elements whose results can be quantified and measured. What cannot be measured can be planned, carried out accordingly, verified remedied, improved. What cannot be objectively verified raises question marks and question marks do not attract customers.
Quality control must be present in the stages preceding the manufacturing processes, during which the control of finished products and their delivery, being also necessary to monitor their behavior in operation.
The way in which the control of the activity of the economic agent is organized depends directly and directly on the increase of the profitability and the superior capitalization of the raw materials, ensuring an increased efficiency from the point of view of all the indicators used and achieved.

The cost of quality
‘The cost of quality may be defined like the efforts of some organizations to increase their financial efficiency may lead to a partial abandonment of problems related to the quality of products and services. ‘ (Barrie Dale, JJ Plunkett-Quality Costing )The effect is an increase in costs incurred by the customer due to defects or deficiencies in the product after its purchase, which contributes to reducing the market share and turnover of the supplier organization.
Therefore, it is obvious that the performance of the organization can be improved by acting on the causes that determine the respective decrease, is by improving the quality of the products or services provided. In order to ensure the efficiency of this approach, its costs must be known.
The goal of calculating cost of quality is to create an understanding of how quality impacts the bottom line. Whether it is the cost of scrap and rework associated with poor quality, or the expense of audits and maintenance associated with good quality, both counts. Cost of quality gives manufacturers an opportunity to analyze, and thus improve their quality operations.
‘Quality cost is just one of a number of tools and techniques which an organization can use in the introduction and development of total quality management.’ (Douglas c. Wood -Principles of Quality Costs)
Types of Cost of Quality
· Appraisal Costs: inspection, testing, process or service audits, calibration of measuring and test equipment.
· Prevention Costs:  new product review, quality planning, supplier surveys, process reviews, quality improvement teams, education and training.
· Internal Failure Costs: scrap, rework, re-inspection, re-testing, material review, material downgrades.
· External Failure Costs: processing customer complaints, customer returns, warranty claims, product recalls.

Quality analysis tools
Choosing the most appropriate techniques and tools for improving quality and their most efficient use is the responsibility top management, being a component of the decision-making process within the institution
 Quality control is also achieved using techniques statistical. Depending on the difficulty of their application: basic, intermediate techniques, advance
Techniques and tools for numerical data- allow ordering and presentation of a data set regarding quality, in a synthetic way, easy to perceive.
The seven basic Quality Tools are:
1. graphics
2. histograms
3. correlation diagrams
4. stratification analysis
5. cause-effect diagram
6. Pareto diagram
7. control sheet

 Graphics are planar representations that allow easy understanding:
· of the situation
· of the analyzed data

  Histograms are graphs representing the distribution of data.

 Correlations diagrams are 
· graphics showing the connection between two types of data
· when increasing a second data type increases or decreases
Stratification analysis is the method of grouping data by characteristics common data (type of material, method of processing, etc.)
The aim of this tool is that grouping can be performed successively being realized according to more and more characteristics detailed. The result will be identifying the problem.
Cause- Effect Diagram (ISHIKAWA or fish bone diagram) have the purpose to establishes the relationship between effects and causes and allows the identification of the causes of problems.

Pareto Diagram is specialized graph that highlights the frequency relative to different problems or characteristics (rejects, defects, complaints, mistakes, errors, repairs, etc.) and presents information in descending order, by at the one with the highest frequency, at the one with the lowest frequency.

Control Sheet
About this tool we can say that a process is under control if the variables characteristics have evolutions within normal limits, or outside control, otherwise when the process is under control, its parameters are maintained between two limits: lower and upper. It is necessary to establish the two limits and to we compare the value of the characteristic with them.
The evolution of the process over time is followed by with the help of the control sheet also called the graph process capacity or ‘time graph’


Vernier Caliper


General description
 Vernier caliper is an instrument for making very precise linear measurements introduced in 1631 by Pierre Vernier from France. It uses two graduated scales: a main staircase like that on a ruler and a specially graduated auxiliary staircase, the Vernier caliper, which slides parallel to the main staircase and allows readings to be made at a fraction of a division on the main staircase. Vernier calipers are widely used in scientific laboratories and in manufacturing for quality control measurements.
Vernier caliper is a precision instrument used to measure small lengths with a minimum margin of error. It consists of two components, one fixed and one mobile: ruler and slide.
The ruler is the fixed part and consists of a piece of metal marked with a scale in centimeters and millimeters. One of its ends forms a two-sided jaw that attaches to the lamella to make measurements.

Features
‘It is defined as an instrument that helps to measure internal and external distances to extreme accuracy. A measuring instrument comprising an L-shaped edge, with a vertical scale along its more drawn arm and an L-shaped sliding connection, with a Vernier, used to directly determine the measurement of a question that the division spoke about between the inner or outer edges of the two shorter arms. (3. World Association of Technology Teachers -Vernier Caliper) These devices are becoming available in the scientific world in two forms. The digital and manual version, the first requires a small battery and costs much more than the manual. The latter still retains its importance in the scope, as it becomes available at low cost and does not require accessories.
The parts of a conventional Vernier caliper in detail
· fixed measuring leg with a jaw
· mobile measuring foot with a jaw
· rail with main staircase
· slider
· Vernier ladder
· locking screw
· depth measuring rod


Compared to other measuring devices, the slider has a robust design. It also tolerates a fall once. You cannot break it so fast. It is cheap and easy to use. Because it is so small and handy, you can carry it comfortably in your pocket. Thus, it is suitable for travel and to be able to use mobile always and anywhere. Its disadvantage is the possible measurement uncertainty, which may be higher than with other digital devices. Every stirrup is as good as the human being who operates on it and reads it.

In what situation it is suitable to use
Vernier is a tool that is normally found in industrial and construction contexts. Although it is most common to find manual indicators, such as the one described above, they also exist in a digital version.
Its operation is the same, but instead of reading the length with the scale, it is expressed numerically on a digital screen.
‘The Vernier caliper is used mostly on:
· Pipe measurement
For the outside, it will be enough to open the Vernier and close it until you tighten the pipe. For inside diameters, the slide is closed and then opened until the back ends of the jaw touch the inside of the tube on both sides.
· Measurement of nuts and bolts
The Vernier is closed, the back of the clip is inserted into the nut and then opened until the measurement is obtained.
· Symmetry check
The Vernier can be used to measure the width of the wicks at different points and thus to check if it is constant. In industrial environments, rotary tools must be repeatedly symmetrical to avoid imbalances, such as lathes and drills.
· Separation between objects
Many mechanical and electrical parts only work when separated by a specific distance. To obtain the highest possible accuracy, the Vernier is frequently used. Many mechanical and electrical parts only work when separated by a specific distance. To obtain the highest possible accuracy, the Vernier is frequently used
· Thickness
In construction, walls and walls are normally constructed, which must have a minimum or maximum thickness.
The Vernier can easily measure this distance and can slide along the height of the wall to check if the thickness is uniform.’ (R. K Rajput-Basic Mechanical Engineering)

The limitations of a Vernier caliper and when is not recommended to be used

· ‘The main disadvantage is that the readings are very dependent on the capacity of the operators, and their accuracy is limited by the Vernier scale.
· Can only be used to measure small objects.
· Zero is set for a long time
· A Vernier caliper is used to accurately measure between points; can determine measurements within 0.02 millimeters or 0.001 inches, depending on whether the Vernier is metric or imperial.
· Comparing with a micrometer, the micrometer always remains more accurate than the Vernier caliper because of the way the values ​​are calculated.
· With a Vernier caliber, people have the facilities to measure the outer diameter, the inner diameter and the depth of an object. On the other hand, a micrometer can help measure a reading, such as the inside or outside diameter, depending on which we use.
· Dirt inside the housing. Measurements
· Burrs around the perimeter.
· Poor processing of parts.
· Tight movement.
· Poor handling.’ (H. Whiting-A Short Course of Experiments in Physical Measurements)


Precaution when using a Vernier caliper
Technical precaution
1. While measuring an outside diameter, be sure that the caliper bar and the plane of the caliper jaws are truly perpendicular to the workpiece, s longitudinal center line

2. ‘With Vernier calipers always use the stationary caliper jaw on the reference point and obtain the measured point by advancing or withdrawing the sliding jaw. For this purpose, all Vernier’s calipers are equipped with a fine adjustment attachment as a part of sliding jaw.
3. Grip the Vernier calipers near or opposite the jaws; one hand for stationary jaw and the other hand generally supporting sliding jaw. Before reading the Vernier try the calipers again for feel and location’ (How to Read a Vernier Caliper)

4. Where the Vernier calipers are used for inside diameter measurements, even more than usual precautions are needed to be taken to rock the instrument a little on the reference point to be sure the measured point falls on the true diameter. This action or technique is known as centralization


5. Do not use Vernier caliper as a wrench or hammer. It should be set down gently – preferably in the box it camps in-and not dropped or tossed aside

6. Vernier caliper must be kept wiped free form grit, chips or oil

Safety precaution
Examine the linear measurement devices (as received or before their use) for sharp edges or burrs






Conclusions

Globally, the history of quality is closely linked to the history of business organization and the history of scientific disciplines. If we do not ask what has determined the evolution of the way in which quality is approached over time, we cannot fail to make a direct connection with a series of events.
Thus, the concept of quality has developed over time, with the development of the market for products and services. Compared to the last decades, the content of the quality concept has changed depending on the stage of development of the global economy, with the modification of the basic concept, changing the objectives and the role of quality.
If we were to conclude, beyond the evolution itself of the concept of QUALITY, one fact must be kept in mind: worldwide, regardless of the nature of the product, the field of activity, the size of organizations, quality concepts, quality assurance and management quality have been and are, especially in the new economic context, more and more often used as a basis to ensure the success of any business!
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