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ABSTRACT. Customer satisfaction is the key to success in all organizations and this satisfaction 
has a correlational relationship with the quality so that is why we notice that during the last ten 
years, the automotive sector focuses on the quality whose new strategy reinforces to develop 
quality and anchors Morocco in the global automotive industry. This article describes the use of 
Six Sigma through the DMAIC method (Define, Measure, Analyze, Improve and Control) during 
production lines in a wiring company. The objective is to reduce the defect rate to improve the 
quality of the product. After defining the workplace and measuring the defect rate, a structured 
analysis was done to find the root causes and then actions were implemented to reduce the 
defect rate. To this effect, the deployment of this method has reduces the rate of defects. The 
use of the Six Sigma method plays a key role in improving the quality of the product as well as 
financial gains for the different companies. 
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1 Introduction 
    During the last ten years, The Moroccan automotive 

industry has grown in the production and export of 

automotive equipment and vehicles[1]. The industry has 

been resilient in the face of the economic crisis, which 

has not affected the automobile manufacturing segment, 

although its effect has been felt on national equipment 

manufacturers[2]. This automotive sector is one of the 

areas where efforts have been made to apply Six Sigma 

as it is a competitive market where high quality and 

safety standards are required[3]. 

   The Six Sigma approach was adopted in Motorola by 

Bob Galvin and Bill Smith in the mid-1980s and many 

companies were the first to use Six Sigma as allied 

Signal, 3M and GE[4]. The origin of the word Sigma is 

from the Greek alphabet and from a quality point of 

view, sigma (σ) is used to measure changes in the 

process[5]. Now, Six Sigma is used in different 

industries such as automotive, electronics, energy, 

logistics and other fields of industry and these industries 

have been successful in their activities in terms of 

product quality as well as financial gains[6]. A study was 

made containing the collection of different articles 

between 2005 and 2019 in the use of Six Sigma on 

different industries and the result obtained that after the 

implementation of this methodology, most of the 

organizations obtained a process improvement , rework, 

waste, reduction of defects and a considerable 

improvement on the financial side[7]. Six Sigma is the 

extension of Total Quality Management (TQM)[8], 

which aims to improve quality and productivity, reduce 

defects, minimize costs, save time and improve customer 

satisfaction[9]. The statistical objectives of Six Sigma 

are to reduce process variation. Six Sigma has a 

statistical performance objective of operating with only 

3.4 defects per million opportunities 

(DPMO)(Fig.1)[3,10]. 

            

Fig.1. The sigma level and the number of defects per million 

 

The key factor in the success of the Six Sigma method is 

DMAIC's approach[11].  DMAIC is a tool for 

continuous improvement and a method for problem-

solving and process optimization, it consists of five 

steps: Define, Measure, Analyze, Improve and 

Control[12], [13]. 

 The Define phase: 

� Define the project framework, describe the 

process to be studied and determine the scope 

of work  

� Identify the needs and dismantle the problem 

to be solved. 
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� Define customer needs. � Build an efficient and effective team 

The Measure phase: 

� Identify the various defects to be treated and 

follow up to detect major problems. 

� Develop a data collection plan 

� Follow the identified critical variables. 

� Analysis of the measurement system. 

The Analysis phase: 

� Decompose and analyze the problem to identify 

root causes using different analysis tools for 

problem-solving. 

� Review and analyze data 

The phase Improve: 

� Propose an action plan and implement effective 

and feasible actions to address the problems. 

� Experiment, modify and statistically prove that 

the improvements are effective. 

� Create ideas for improvement. 

� Implement improvement solutions. 

The Control phase: 

� The evaluation of the improvement actions 

implemented. This is the stage of verification of 

the results of the solutions and their 

effectiveness. 

� Apply the solution and put it under control. 

� Establish a standard metric to maintain 

performance 

   To better apply the DMAIC approach, it is necessary 

to use relevant and effective methods and tools to 

succeed in each step of DMAIC, so this figure (Fig.2) 

illustrates the tools that can be used in each step of this 

process.[14] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    Fig.2. Tools used in the DMAIC approach 

 

2 Case Study 
   A QC (Quality Class) follow-up of the various project 

was done to identify the critical project, (Target QC=0.5; 

Threshold=1; QC=0 Very good; QC=5 Very bad) then a 

thorough analysis of the different processes contributing 

to the manufacturing of the cables using different 

analysis tools to identify the major defects. The study of 

the data that was collected allowed me to identify the 

root causes of each type of defect, and then actions are 

put in place for each problem. This study was done using 

Minitab software, which is an important tool for 

statistical analysis. The main goal of this project is to 

minimize the defect rate related to the quality 

department. 

2.1 Define 

 Define is the first step in the DMAIC approach, it 

consists of defining the project framework, describing 

the process and defining the work environment. To do 

this, I used the SIPOC method (Supplier, Inputs, Process, 

Outputs and Customer) which is a process map that 

describes the flow from supplier input to customer 

output. The process consists of three areas: Cutting, Pre-

assembly and Assembly. The interest of SIPOC is to 

visualize the different elements that enter the process as 

well as the QQOQCP method (What? Who? Where? 

When? How? Why?)  which is used to identify the 

workplace which is the assembly area. 
  I used the Pareto chart of the Quality Classes of the 

different projects for January, the project FIAT is the 

most critical (QC=2.30). Once the projects to be studied 

have been chosen, the critical families and the various 

defects to be treated must be identified. 

Measure 
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2.2 Measure 

    "We can only improve what we measure," it is within 

this framework that this step is carried out, the objective 

of which is to find the current status of Project FIAT. 

According to the determination of the critical project, it 

is necessary to identify the families detected as well as 

the various defects to be treated and follow up to detect 

major problems.(Fig.3) 

  The role of the P and U chart is to determine the 

defective elements and the number of defects per unit 

respectively, so from Fig.4 we can see that there are 

several defects detected and by using the Pareto diagram, 

the major defect is dimensional defect specifically on the 

long side. 

           

            Fig.3. Pareto Diagram of Project 1 Families 

                  

                   
                     Fig.4. Pareto diagrams of the different problems in family 1 
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2.3 Analyze 
    By the DMAIC methodology, the first phases allowed 

us to define the problem, measure the current state, and   

have a clear picture of the issues that needed to be 

addressed. The purpose of the "Analyze" step is to break 

down and analyze the problem and identify root causes 

using different analysis tools that are used to solve the 

problems. 

    The "Measure" phase has shown that the major 

problem is a dimensional problem, therefore to analyze 

and identify the different factors causing this defect, an 

Ishikawa diagram has been utilized (fig.5). 

 

 

  

 

 

 

   

 

 

 

                                           
   Fig.5.Ishikawa Diagram 

2.4 Improve 
   In the light of the analysis carried out in the previous 

section, we were able to find out the causes of the 

various quality defects and analyze them. Effective and 

feasible actions must be taken to remedy these 

problems. So meetings were made by the person in 

charge of quality and reliability to validate the 

implemented actions. 
 
                                              Table 1. The Family Action Plan 1  

 

Project Family Problem   Description      Causes    Actions 

 

 

 

 

 

Project 1 

 

 

 

 

 

Family 1 

 

 

 

 

 

Long 

Side 

 

-Long dimension 

between E017 PI  

 and N 27. 

- Long dimension 

between N 30 and  

N 27. 

- Long dimension 

between N 34 and  

B 43. 

 

 

- People not 

specified for 

this position. 

- The operator 

makes the 

bandage 

outside of the 

table. 

- Antennas are 

long. 

- Pressure on 

the drills. 

 

 

 

- Operator 

Awareness. 

 - To have 

qualified people in 

this position. 

- Contact the 

engineering 

department and 

specify the exact 

length of the 

Antennas.  

- Repair or change 

of drills. 

 
                                                  

  Long  
  Rating 

  Materials 

Poor  organization 
Problem with the    

forks 

Change of    

team 

Absenteeism of 

persons The operator makes the bandage 

outside the table 

The antennas are   

long 

    Manpower 

Environment  Equipement   Methods 
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2.5   Control 

  "Control" is the evaluation phase of the improvement 

actions implemented. The major problem is the staff, so 

training sessions for the operators have been established 

by the company, in addition to the repair of the forks by 

the reliability department, the number of defects is 

decreasing. 

 

3 Conclusion 
      The company is led to perpetually develop the 

quality of its products and its performance in general, 

always aiming at customer satisfaction. In order to 

maintain its leading position in the market, it must 

mobilize all stakeholders and players, from simple 

operators to managers, to integrate into this approach 

and instill in them the culture of continuous 

improvement. From this perspective, the use of Six 

Sigma is very important in different companies because 

it is used to improve performance that focuses on 

reducing the number of defects in products, processes 

and services and this is the case for this case study. 

       Therefore, this document describes the application 

of the DMAIC method which is one of the quality 

improvement methods in the Six Sigma concept in an 

automotive company. After defining the study area and 

measuring the rate of defects, a deep and structured 

analysis was carried out to know the root causes of these 

defects and then implement relevant actions.    

     Six Sigma remains a very effective method adopted 

by many companies to improve their quality and 

productivity. According to the use of the Six Sigma  

 approach, most companies have been successful in their 

activities in terms of product quality and on the financial 

side[7]. 

   To remain competitive in the global market, 

environmental awareness leads companies to comply 

with environmental regulations, so it is approved that the 

Six sigma method brings not only financial 

improvements but also this method allows to obtain 

environmentally friendly products and services[15,16]. 
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