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      INTRODUCTION
    

    
      Quality tools Only two decades ago quality was a differentiator for companies; Those with quality dominated the market to the detriment of competitors with low quality who fought hard to stay in that market.        With the advent of globalization, competition has become increasingly fierce. It stopped being local and became global.
    

    
      The competitor is no longer around the corner. The competitor is anywhere in the world. Therefore, the company that wants to survive in the market must be competent in terms of quality.
    

    
      So, today quality is no longer a differentiator and has become a
    

    
      obligation, a basic condition to remain in the market.
    

    
      Quality should no longer be conceived as an isolated act or “specific department”, but as a conception of thought and attitude to be practiced in all organizational processes.
    

    
      Quality is no longer just a question of technique, it is a question of principles that renew organizational thinking through individuals.
    

    
      It is important that executives, managers and leaders of organizations use quality techniques and tools to assist them in the tireless pursuit of excellence.
    

    
      Quality tools are techniques that can be used to define, measure, analyze and propose solutions to problems that are eventually encountered and interfere with the good performance of work processes.
    

    
      Quality tools were structured mainly from the 1950s onwards, based on existing concepts and practices.
    

    
      Since then, the use of the tools has been of great value to management systems, being a set of statistical tools of established use for improving products, services and processes.
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      Flowchart
    

    
      The flowchart aims to identify the real and ideal path for a product or service in order to recognize deviations.
    

    
      It is a sequential illustration of all the steps in a process, showing how each step is related. Uses easily recognized symbols to denote different types of operations in a process.
    

    
      
    

    
      
    

    
      
    

    
      
    

    
      
    

    
      
    

    
      Diagram of Ishikawa
    

    
      The Ishikawa diagram or cause and effect diagram or fishbone diagram aims to explore and indicate all possible causes of a specific condition or problem.
    

    
      The cause and effect diagram was developed to represent the relationship between the effect and all possible causes that may contribute to that effect.
    

    
      It was developed by Kaoru Ishikawa, from the University of Tokyo, in 1943, where it was used to explain to the group of engineers at Kawasaki Steel Works how various factors can be ordered and related.
    

    
      
    

    
      
    

    
      
    

    
      
    

    
      The causes of a problem can be grouped, based on the 6M concept, as arising from failures in materials, methods, labor, machines, environment, measurements.
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      Using the 6M can help identify the causes of a problem and serve as an initial framework to facilitate reasoning in its analysis.
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              There are other forms of grouping. For example, in a quality improvement program for raw materials in the sugar and alcohol industry, the causes of the increase in the amount of land adhered to the sugar cane that is taken to the industry were grouped according to Figure 4.5.
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      Land is highly harmful to industry, increasing costs and depreciating final products.
    

    
      We can observe that loader training, type of loader, loading speed and load layout are subordinate to the loading cause. This tool can be implemented in any software with graphic capabilities such as Word, Power Point, Paint Brush.
    

    
      
    

    
      Check Sheets
    

    
      Check sheets are simple tables or spreadsheets used to facilitate data collection and analysis. Using check sheets saves time by eliminating the hassle of drawing figures or writing repetitive numbers. These are planned forms, in which the collected data is filled out in an easy and concise way. Data on the items to be checked are recorded, allowing a quick perception of reality and an immediate interpretation of the situation, helping to reduce errors and confusion.
    

    
      
    

    
      Pareto Diagram
    

    
      The Pareto diagram aims to show the importance of all conditions, in order to choose the starting point for solving the problem, identify the basic cause of the problem and monitor success.
    

    
      Velfredo
       Pareto was an Italian economist who discovered that wealth was not distributed evenly. He formulated that approximately 20% of the people held 80% of the wealth, creating a condition of unequal distribution.
    

    
      Pareto charts can be used to identify more important problems by using different measurement criteria, such as frequency or cost.
    

    
      
    

    
      Histogram
    

    
      A histogram is a graph representing a series of data.
    

    
      
    

    
      Scatter diagram
    

    
      The scatter diagram shows what happens to one variable when another changes, to test possible cause-and-effect relationships.
    

    
      
    

    
      Control Charts
    

    
      Control charts are used to show trends in observation points over a period of time.
    

    
      Control limits are calculated by applying simple formulas to process data. Control charts can work with both data per variable (measurable) and data per attribute (discrete).
    

    
      
    

    
      Brainstorming
    

    
      Brainstorming, also known as storming of ideas, aims to facilitate the production of original solutions and has two main phases: the production of ideas followed by the evaluation of the proposed ideas. Its basic principle is deferred judgment.
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Figura 4.3: Diagrama de Ishikawa
Fonte: ishikone, 1985
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Figura 4.2: Gabaritos para elaboragao de fluxogramas
orte: et co breducadonallosmunogramasp
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Figura 4.1: Exemplo de fluxograma - producao de agicar e etanol
Forte: b reedrgseminaiodocs08BagacoCogen DanRbekopt
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