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Abstract 

Quality can be defined as fulfilling specification or customer requirement, without any defect. A product is said to be high 

in Quality if it is functioning as expected and reliable.  

Manufacturing process control and quality assurance are elements of a quality management system, which is the set of 

policies, procedures, and processes used to ensure the quality of a product or a service. 

 It is widely acknowledged that quality management systems improve the quality of the products and services produced, 

thereby improving market share, sales growth, sales margins, and competitive advantage, and helping to avoid litigation. 

An important element of quality assurance is the collection and analysis of data that measure the quality of the raw 

materials, components, products, and assembly processes. 

A range of techniques are available to control product and process quality. These includes statistical process control (SPC) 

tools, Gemba Kaizen, Quality function deployment (QFD), Process Failure mode and effects analysis (PFMEA), 

Lean Manufacturing Practices like elimination of Seven wastes [TIMWOOD], Visual Management etc. 

Introduction 

Quality Assurance (QA) refers to the certainty that products and services meet the requirements for quality. The objective of 

quality assurance is the continual improvement of the total delivery process to enhance quality, productivity, and customer 

satisfaction.  

Essentially, quality assurance describes the process of enforcing quality control standards. When quality assurance is well-

implemented, progressive improvement in terms of both reducing errors and omissions and increasing product usability and 

performance should be noted.  

Quality assurance should function as a "voice" for the customer who expects a certain level of quality to be provided. 

In this Paper I will present the implementation of Quality assurance techniques in manufacturing companies. The paper 

begins with an overview of quality assurance and its implementation in organizations. This is followed by the different 

techniques and best practices should be used in order to have Lean Manufacturing Process. 

What is Manufacturing Quality Assurance? 

Quality Assurance is a broad practice used for assuring the quality of products or services. There are many differences 

between quality control and quality assurance. 

In quality assurance, a constant effort is made to enhance the quality practices in the organization. It refers to activities to 

ensure that produced items are fulfilling the highest possible quality. Most of tools and techniques to control quality are 

statistical techniques. 
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Different techniques and its implementation 

Following is the brief about different tools and best practices to control Process and Product Quality. 

1. Gemba Kaizen

It is a Japanese concept of continuous improvement designed for enhancing processes and reducing waste. 

Gemba means “Actual Place “where real action occurs, that is where product and services are performed or value is added. 

In a manufacturing environment, the Gemba often refers to the shop floor, because it is there that product is being 

transformed. 

How Gemba concept works on shop Floor? 

We have started this project with the name of “Let’s Go gemba”. The aim of this project is to improve BMI i.e. Barco 

manufacturing index which is linked with Operations KPIs like improve FPY [First Pass Yield], decrease Conq [ Cost of 

Non Quality] etc.  

As we know that one wheely good idea can lead to more wheely good ideas. 

So here BMI coach initiates Gemba Walk hence drives to other innovative wheels results continuous improvements in the 

process. 

BMI Coach gives necessary training to all concerned persons and co-ordinates to implement all improvement activities. 

Fig.1 Model of Operational Excellence for Lean manufacturing process. 

BMIC: Barco Manufacturing Index Coach who drives the project to improve BMI of the company. 

Gemba Walk  

The gemba walk, much like MBWA or Management by Walking Around, is an activity that takes management to the front 

lines to look for waste and opportunities to practice Gemba kaizen, or practical shop floor improvement. 

In Gemba Walk, management staff once per month walks the floor of their workplaces to identify wasteful activities. The 

objective of Gemba Walk is to understand the value stream and its problems rather than review results or make superficial 

comments. 

During Gemba Walk theme can be taken from the 7 Wastes - TIMWOOD ( Transport, Inventory, Movement,Waiting, 

Overproduction, Over processing and Defects ) or it can be 5S ( Workstation Management ). 

BMIC 
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Fig.2 Guidelines to do gemba walk. 

Fig.3 Screen shot of Gemba Walk Summary report. 

Operator Driven improvements 

ODI in any manufacturing company is meant to upgrade manufacturing process getting suggestions from direct hands on 

jobs.In this process ,operator writing their suggestions on a predefined format and placing in it a box that is easily accessible 

A designated employee empties the boxes, preferably once a week and lists all suggestions. 

A committee that decides which suggestion to implement and acknowledges to suggestor. Due recognitions and rewards are 

given to suggestor. 

To monitor ODI activity, a dashboard is prepared which shows the status: posted, screening, execution, done, rejected 

Fig.4 Screen shot of Suggestion summary review report. 

5S 

Make 5S principle part of common way of working.5 S stands for Sort, Stabilize, Shine, Standardize, and Sustain. 

Monthly Audit on 5S topic is carried for all defined area and their Audit score is monitored in graphical form as sown 

below. 

S.No. Week Who Area Topic What to improve Action Required Responsibility By When Status

1 Wk13 PRSH
RM Stores A 72

Inventory Area need to defined for A-
Class/Expensive Items Office should not 

Compactor for A-72 to be 
ordered  : Quote awaited

RJD 30-06 ongoing

2
Wk13 PRSH

RM Stores A 72
Inventory

No defined time period from materials 
receipt to binning. Time period should be 
monitored with the objective to reduce 

Periodic review of the 
MRRs RJD done ok

Gemba Walk Summary Report 
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 Fig 5 5S Image from www.tpfeurope.com  Fig.6 5S Audit Score Graphs details. 

Visual Management: Seeing Clearly 

It is one of the lean techniques designed so that anyone entering a work place, even those who are unfamiliar with the detail 

of the processes, can rapidly see what is going on, understand it and see what is under control and what isn’t. Essentially, 

the current status of the operation can be assessed, at glance. 

Visual Management makes problems visible. It helps to immediately distinguish “normal” versus “abnormal” conditions .It 

helps us to respond immediately. 

One picture is more powerful than thousand words as shown in below examples. 

   Pic a) Process Yields graph display   Pic b) A class defect monitoring sheet.   Pic c) Warning Symbols pictures. 

Benefits:  

1. Improve customer satisfaction,

2. Make everyone’s job easier

3. Give all associates a high degree of ownership in their work, and pride in their workplace

4. Increase communication by making information easier to understand

2. Statistical Process Control (SPC)

It is an effective method of monitoring a production process through the use of control charts. By collecting in-process data 

or random samples of the output at various stages of the production process, one can detect variations or trends in the 

quality of the materials or processes that may affect the quality of the end product. 

The purpose of control charts is to allow simple detection of events that are indicative of actual process change. This simple 

decision can be difficult where the process characteristic is continuously varying; the control chart provides statistically 

objective criteria of change.  

Types of data 

Data are classified into two types: attribute data and variable or continuous data. 

Attribute data: It is also referred to as categorical or count data. It occurs when a variable is either classified into 

categories or used to count occurrences of a phenomenon. Examples of discrete data in manufacturing processes include 

number of defects. Example: P chart, C chart, U chart 

Continuous data: It is also referred to as continuous or variables data  results from a measurement taken on an item or 

person. Any value can theoretically occur, limited only by the precision of the measuring process. For example, height, 

weight, temperature, and cycle time are examples of measurement data. Example: X bar chart, R chart 
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From a process point of view, continuous data are always preferred over discrete data, because they are more efficient 

(fewer data points are needed to make statistically valid decisions) and they allow the degree of variability in the output to 

be quantified. 

Depending on the type of data different types of chart is used. 

C Chart 

It is a type of control chart used to monitor "count" type data, total number of nonconformities per unit. It is also used to 

monitor the total number of events occurring in a given unit of time. It requires a fixed sample size. This can be used where 

sample size doesn’t vary. 

U chart 

It is a type of control chart used to monitor "count" type data where the sample size is greater than one. Here average 

number of non-conformity per unit is calculated. It is also used to monitor the total number of events occurring in a given 

unit of time .It is applicable where Lot size varies 

p-chart 

It is a type of control chart used to monitor the proportion of nonconforming units in a sample, where the sample proportion 

nonconforming is defined as the ratio of the number of nonconforming units to the sample size. It accommodates 

"pass"/"fail" type inspection as determined by one or more go-no go gauges or tests. 

X bar chart: The X-bar chart monitors the process location over time, based on the average of a series of observations, 

called a subgroup. For subgroup sizes greater than ten, use X-bar / Sigma charts. For subgroup sizes equal to one, an 

Individual-X / Moving Range chart 

Range Chart: Shows sample ranges (dispersion) over time. Range is the difference between smallest & largest values in 

inspection sample. It Monitors variability in process. 

Control Limits: The control limits provide information about the process behavior and have no intrinsic relationship to any 

specification targets or engineering tolerance. In practice, the process mean (and hence the Centre line) may not coincide 

with the specified value (or target) of the quality characteristic because the process' design simply cannot deliver the process 

characteristic at the desired level. 

When plotting Control chart manually, then initial value of UCL and LCL should be taken from last month result, so that 

process variation through control limits can also be monitored and such observations should also be recorded as shown in 

Fig7. 

Figure7: Example of Control chart with different data points plotted on graph and example of c control chart is shown. 

3.Kanban

Kanban starts with the customer’s order and follows production downstream. Because all requests for parts are pulled from 

the order, It is sometimes referred to as a "pull" system. 

kanban is a card with an inventory number that’s attached to a part. Right before the part is installed, the kanban card is 
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detached and sent up the supply chain as a request for another part. A part is only manufactured (or ordered) if there is a 

kanban card for it. 

In below picture, Assembly rack with semi-finished stock is identified with three different color Kanban tag: Green; Yellow 

and Red. Empty stock in shelf with Yellow tag gives warning and empty stock in shelf with red tag gives order to produce 

in order to fill in the rack. 

Fig 8 : Image of semi-finished stock rack with kanban cards in each shelf. 

Quality Systems 

Quality systems are methodologies in which a manufacturer establishes and follows a system to ensure that their 

Products consistently meet applicable requirements and specifications. 

As a way to assure product safety and efficacy and customer satisfaction, we have strengthened our systems by following 

certificates. 

AS 9100 - Aerospace QMS Standard 

AS9100 is a widely adopted and standardized quality management system for the aerospace industry. 

ISO 9001 - Quality Management System Standard 

ISO 9000 is a series of standards, developed and published by the International Organization for Standardization (ISO), that 

define, establish, and maintain an effective quality assurance system for manufacturing 

ISO 14001 - Environmental Management 

ISO 14000 is a family of standards related to environmental management that exists to help organizations (a) minimize how 

their operations (processes etc.) negatively affect the environment 

ANSI/ESD S20.20/IEC61340-5-1 . – ESD control Program 

The ANSI/ESD S20.20/IEC61340-5-1 standard was created to help organizations design, develop, implement and maintain 

an ESD control program in Electronics production organizations. 

Benefits of using Quality Assurance in manufacturing 

The most obvious beneficiary of quality assurance is the customer, who receives a high-quality product. This in turn 

benefits the company by ensuring customer satisfaction, which leads to repeat business, customer loyalty, and spreading the 

word about the quality of the company's product. Therefore, quality control in manufacturing pays off for a company in 

both reputation and revenue. 

By using control charts, problems can be detected and prevented much earlier than methods that only look at the quality of 

the end product, because data are gathered during the production process. Early detection of problems through SPC can 

reduce wasted time. 
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this paper, a review of SPC methods for manufacturing and service industries is provided. Various statistical methods can 

then be applied to either original quality measurements or residuals. 
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Conclusion 

Rapid development of modern technology, together with advances in information and data acquisition technology, provide 

large volumes of data that are routinely collected in a multistage environment. To effectively utilise such data and develop 

effective process control methodologies for multistage manufacturing and service operations is a very challenging task. In 
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