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Abstract 

Being aware of the competitive environment that product industries face, it became essential for any 

company to optimize the quality of products and its production, in order to satisfy their clients´ demands. 

In the course of the project, a case study is presented in which the VisaBeira Group - more specifically 

the Vista Alegre Atlantis plant, where Crystal products are produced for sale in various markets - are 

presented. 

The problem in question focuses on the rejection percentage of the XPTO Crystal Flask, a reference 

produced at Vista Alegre Atlantis. The project insides on the variability of the production process and 

how it may influence the percentage of flasks rejection. 

The paper aims to explore how Lean methodologies and tools can be applied to the case study 

described, as well as the Quality Management tools. In this sense, a review of the existing literature on 

these themes is developed, as well as on Six Sigma and Statistical Process Control. 

Once the methodologies and tools to be used have been defined, their implementation is described, 

and the Process Control Support Tool developed under the scope of this Dissertation. 

After the implementation, results are presented. The Molding Quality Yield increased by 36 p.p., the 

Service Level increased by 13 p. p. and the Total Setup Times decreased by an average of 80.5 p.p.. 

In addition to this, Global Productivity recorded, for each month, higher results than the same month of 

the previous year, during the implementation. 

 

Key-Words:  Quality; Quality Management; Root Cause Analysis; Statistical Process Control 

 

1. Introduction 

 

In the industrial environment, the production 

process of glass and crystal product involves a 

wide set of parameters/variables and attributes, 

whose influence is reflected in the final product. 

Internal and external volume, surface quality 

and total weight are just some of the attributes 

that can be considered critical in the post-

production selection process, which gives them 

a high degree of importance. 

Given the inherent variability of this type of 

production process, it becomes critical to 

analyze new ways of improving the daily 

procedures and work routines applied in 

production, aiming to get higher production 

quality. The remainder of this paper is as 

follows: section 2 characterizes the problem 

presented by Vista Alegre Atlantis to Kaizen 

Institute, section 3 presents the state of the art 

regarding the methodologies and tools used in 

the implementation phase of the project, section 

4 presents the solutions development and their 

implementation, section 5 reflects the results 

obtained after this implementation and lastly 

section 6 gives the final conclusions of the 

paper. 

 

2. Case Study 

2.1 VisaBeira Group 

 

The VisaBeira Group, founded in 1989 is a 

multinational holding based in Viseu, Portugal. 
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Present in a big variety of sectors, the VisaBeira 

Group holds Vista Alegre, a Portuguese 

company known for its ceramic, crystal and 

glass products. This paper focuses on a specific 

factory of the group, Vista Alegre Atlantis, 

where Vista Alegre’s glass and crystal products 

are produced. 

 

2.2 Vista Alegre Atlantis 

 

Vista Alegre Atlantis is an industrial production 

plant for glass and crystal products. Despite the 

brand's  overall success, since 2018 the factory 

based in Alcobaça has experienced some 

quality issues in crystal products production.  

Nowadays, subcontracting products are the 

type of product that have the greatest economic 

impact  on the company, since they account for 

a high percentage of annual turnover.  

The focus of this paper is one of these 

subcontracts, the Crystal Flask XPTO. 

 

2.3 Crystal Flask XPTO 

 

Although subcontracting products produce 

higher results when compared to others, they 

also imply a higher level of perfection, since the 

quality control is much tighter, not only 

internally, but also in the end consumer. Having 

this in mind, the production quality of the Crystal 

Flask XPTO - which is the highest added value 

product in the company - is crucial for the 

prosperity and growth of this production plant.  

Since the production process of these flasks 

goes through several stages, the focus of this 

paper was defined as the most critical area, the 

moulding. This stage is when most of the 

defects present in the flasks are created, since 

there are a lot of variables which need to be 

controlled during the moulding process and, 

therefore, there is a lot of variability implied in it.  

For this reason, there is a need to analyze what 

are the most critical aspects which have a 

greater impact in the final quality of the crystal 

flasks. It is also necessary to develop standards 

and work procedures for some of the tasks 

carried out in the process, in order to reduce its 

variability. 

 

 

 

 

3. Literature Review 

3.1 Variability and Process Quality 

 

In the current context of industrial production - 
characterized by shorter life cycles, greater 
product variety and product customization -, 
achieving production quality performance 
becomes quite challenging, especially given the 
frequent growth phases that systems undergo 
throughout their life cycle (Colledani, Tolio and 
Yemane, 2018). To meet the evolving customer 
challenge, quality is now perceived as one of 
the most important aspects of a product 
(George, 2004). 
It is natural that all processes have associated 

variability, since maintaining a constant value 

requires  high process control (Colledani, Matta 

and Tolio, 2010). In any production process, 

variability can be a consequence of changes in 

work procedures, or it can be caused by more 

complex issues, such as a machine's variable 

settings (Romero-Silva et al., 2019).  

To identify mitigation or reaction strategies, it is 

necessary to study and understand the causes 

of process variability, from their origin to the 

effect of their repercussions (Potter, 2009). 

 

3.2 Lean Thinking Methodologies and 

Tools 

 

Lean methodologies have traditionally been 

designed to be applied to discrete production 

industries, as process industries did not adapt 

as well to them. However, given the disruptive 

results obtained, the interest in extending lean 

to process industries has become increasingly 

significant (Abdulmalek, Rajgopal and Needy, 

2006). For the implementation of lean 

methodologies to be sustainable, the focus 

must not only be on waste reduction, but also 

on people and culture, since without these 

pillars, it is not possible to sustain the 

application of this (Dombrowski and Mielke, 

2014). 

 

3.2.1 Added Value Vs. Waste 

 

Aimed at eliminating waste from production 

processes, thereby simplifying the way an 

organization adds customer value (Hicks, 2007) 

lean methodologies emphasize their foundation 

on two key concepts: Waste (in Japanese, " 

MUDA") and Added Value. In this sense, added 
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value is defined as everything the customer is 

willing to pay (Rother and Shook, 2003). On the 

other hand, Muda is defined as the non-added 

value activities which the customer isn’t willing 

to pay for. The goal of every company in the 

world is to improve the amount of time spent in 

added value activities (Figure 1), even though it 

is almost impossible to eliminate completely.  

 

As far as Muda is concerned, it is divided into 

seven types: People’s Movement, 

Material/Information Movement, People 

Waiting, Material/Information Waiting, Over 

Production, Over Processing and Mistakes 

(Chen, Li and Shady, 2010). 

 

3.2.2 Value Stream Mapping 

 

Value Stream Mapping is a lean methodology 

used by industries around the world, especially 

those in which mass production exists (Rother 

and Shook, 2003). Through Value Stream 

Mapping, it is possible to have an overview on 

the value chain of a given product, not only in 

terms of material flow but also in terms of 

information flow (Grewal, 2008). This 

methodology is usually composed by five steps: 

i) select the product to be mapped, ii) map the 

“as-is” value chain, iii) identify critical points, iv) 

design future value chain, v) implement the new 

value chain designed. This tool can also be 

used only to understand the value chain of a 

given product, not to redefine it. 

 

3.3 Quality Improvement Methodologies 

3.3.1 Six Sigma 

 

The use of intellectual and organizational skills 

became increasingly important as industries 

and markets evolved. In this sense, Six Sigma 

appears as a solution to the existing quality 

problems of most organizations (Noori and 

Latifi, 2018). This methodology is an evolution 

from the classic quality improvement strategies, 

since it has innovated the way companies use 

several tools and concepts already known from 

other quality programs, such as the reduction of 

the variation of the process defended for many 

years by Deming. However, it has been 

innovative since it integrates different tools in a 

structured way, focusing on financial results.  

At the foundation of Six Sigma is a model known 

by the acronym DMAIC (Define, Measure, 

Analyze, Improve and Control), often used as a 

tool for process improvement focused on 

product quality (Pyzdek and Keller, 2003).  

There are two possible approaches to Six 

Sigma: the statistical approach and the financial 

approach (Kwak and Anbari, 2006). The big 

difference between these two approaches is 

how the method influences the results, and how 

these results are interpreted. While in the first 

approach, the original Six Sigma approach, the 

method is discussed from a statistical, 

probabilistic and quantitative point of view, in 

the second approach Six Sigma is seen as a 

strategy used to increase business profitability, 

effectiveness and efficiency of results achieved 

across operations to exceed customer 

expectations and needs. 

 

3.3.2.1 Lean Six Sigma 

 

Since Six Sigma has its major focus on quality 

and on decreasing variation in production 

processes. Lean Thinking has as its principle 

the increased productivity. This new concept 

named Lean Six Sigma combines these two 

methodologies, aims to obtain better results 

than their separated application, allowing the 

identification of areas for improvement and 

gathering the appropriate methodology to solve 

the identified problems. 

 

Figure 1 - Change in time spent on value added activities 

Figure 2 - Convergence of Lean and Six Sigma 
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Despite the divergence between the consumer 

point of view and the producer point of view, 

Lean Six Sigma makes it possible to converge 

on a win-win solution (Arnheiter and Maleyeff, 

2005). 

Regardless of the results presented by the 

organizations on which the methodology was 

applied, it is important to note that not all 

organizations are prepared to develop Lean Six 

Sigma projects, since it involves a very high 

degree of quality, rigor and stability. 

 

3.3.2.2 Statistical Process Control 

 

One of the tools used to control the quality of 

products and production processes is the 

Statistical Process Control (SPC). The SPC tool 

emerges in the mass production context, due to 

the instability felt in the processes. This tool 

allows the opportunity to identify, for each 

studied process, which are the parameters and 

variables that cause variability in it, leading to 

errors and quality losses. This method aims to 

ensure that a process runs smoothly and 

efficiently, thereby enabling more units to be 

produced in accordance with the desired quality 

standard (Shewhart, 1938). 

A process is said to be controlled when 

variations in product quality characteristics are 

only the result of random, undefined causes. On 

the other hand, a process is out of control when 

variations in product quality characteristics 

result from known causes that can be fixed or 

eliminated (Favero and Belfiore, 2019). 

In the manufacturing sector, the biggest 

obstacle to the SPC implementation process is 

resistance to change (Carneiro and Azevedo, 

2017). This resistance is often based on 

employees' lack of experience and ability to 

implement SPC (Hung and Sung, 2011).  

When implementing SPC, the variables must be 

defined and there is a need to check if they are 

under statistical control. In order to do this, the 

mean and standard deviation values must be 

estimated for each parameter. After this 

estimation, and with the help of statistical 

analysis, it is possible to define the upper and 

lower control limits, in order to check if the 

process is stable (figure 3). 

 

 

 

 

3.3.2 Total Quality Management 

 

The Total Quality Management (TQM) concept 

was developed as a result of intense global 

competition (Ahmad et al., 2012). Companies 

with businesses worldwide are increasingly 

focusing on TQM's philosophy, procedures, 

tools and techniques. Total Quality 

Management is composed by a set of 

methodologies that allow an organization to 

increase its efficiency and performance through 

the tools it uses, such as the Jidoka System, the 

Autonomous Quality Matrix,  and also SMED - 

even though this last tool is mostly associated 

with Total Production Management-, always 

aiming to increase product quality (Konecny 

and Thun, 2011). 

 

3.3.3 Root Cause Analysis 

 

As a part of the third step of the DMAIC model, 

in order to identify the root causes of quality 

problems generated throughout the production 

process, various Root Cause Analysis tools can 

be used (Chera et al., 2012). Root Cause 

Analysis is part of a problem-solving process 

and is, therefore, an integral part of continuous 

improvement projects developed in 

organizations. This tool is one of the main 

components of a quality improvement project, 

as it serves as a basis for structured resolution 

of existing problems in this area. Even though 

Root Cause Analysis by itself does not produce 

any results, this tool makes it possible to 

structure and catalog the possible causes for a 

given problem. 

 

3.3.3.1 Ishikawa Diagram 

 

One of the several techniques used to identify 

root causes of problems is the Ishikawa 

Diagram, also known as "Fishbone Diagram" or 

"6M Diagram". This technique is used to 

Figure 3 - Statistical Process Control Graph 
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represent the possible causes of a problem, 

usually separating them into six categories: 

machines, materials, methods, measurements, 

man and mother nature (environment) 

(Ishikawa, 1990). 

According to the Kaizen methodology, a Root 

Cause Analysis should be developed by a 

multidisciplinary team, comprising people from 

various areas of the organization, in order to 

take full advantage of the brainstorm that should 

occur when using the Ishikawa Diagram. This 

ensures integration from many different 

perspectives, making it less likely that ideas will 

be biased towards a particular area or 

department of the organization. 

 

3.4 Single Minute Exchange of Die 

 

Typically associated with Total Flow 

Management (TFM), the Single Minute 

Exchange of Die (SMED) methodology, created 

by Taichii Ohno in 1950 - when he was serving 

at Toyota Motor Company - aims to reduce 

system-related waste and lack of 

standardization of equipment setup times. 

Even though this methodology is not directly 

related to quality, it is often used in industries 

where there are moulding processes. Injection 

moulds require very frequent maintenance, 

therefore, the application of SMED has a 

positive impact on their preparation and 

changing times. The equipments’ maintenance 

over a considerable period of time translates 

into non-production costs for the company 

(Filho and Uzsoy, 2013). Reducing the costs 

associated with machine setup time is, 

therefore, a priority when the maximum capacity 

of a production line is reached (Almomani et al., 

2013). 
SMED divides itself into five steps (figure 4) 

which should be followed in the correct order, 

for the methodology to return the expected 

results.  

 

                        

 

 

 

 

4 Initial State Analysis  

 

In order to better understand the problem at 

hands, an initial state analysis is performed. 

This analysis consists firstly on the 

development of a Value Stream Mapping, 

followed by a Root Cause Analysis and the 

definition of the Key Performance Indicators 

which are used to evaluate the benefits of the 

implementation. 

 

4.1 Value Stream Mapping 

 

Along with Vista Algre Atlantis’ team, composed 

by the leaders of each process area, the Value 

Stream Mapping (figure 5) was designed with 

the intention of having a full overview of the 

factory. 

 

As it is possible to see in figure 5, the VSM 

divided the factory in four areas: Preparation, 

Molding, Finishing Touches and Warhousing & 

Expedition. These four areas include all of the 

value chain’s operations. The areas were 

divided due to the fact that the focus of the 

project was defined as the Moulding. 

 

4.2 Root Cause Analysis – Ishikawa Diagram 

 

After assuring that every intervenient in the 

project knew the value chain properly, an 

Ishikawa Diagram was developed (figure 6), in 

order to define the root causes of the rejection 

problem in the molding process. 

 

Figure 5 - Value Stream Map  

Figure 4 - SMED 5 Steps 
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Figure 6 - Ishikawa Diagram Developed w/ Team 

 

From this Root Cause Analysis developed with 

the continuous improvement internal team, 

there were three groups of subjects which 

should be taken into consideration: i) 

Standards, ii) Surrounding, iii) Moulds. 

As for the first group - the Standards - a Gemba 

Walk was made, that is, a field visit, together 

with the plant manager, in which areas were 

identified as having standards. defined for their 

operations, as well as quality standards for the 

materials or products, depending on which 

section they were using. The sample shows that 

in the entire production process illustrated in the 

Value Stream Mapping of Figure 4, only 33% of 

the sections had, in the initial scenario, their 

defined standards. This lack of standards can 

significantly affect process variability, as each 

operator performs a particular operation in the 

way he considers the most appropriate. This 

variability causes instability in the production 

chain and, consequently, can cause product 

quality problems. 

Regarding the second group - the Surrounding 

- a evaluation of the conditions under which the 

raw materials are stored, transported and 

treated in the Composition and Fusion phases 

was developed in the same Gemba Walk. The 

sand used in the crystal composition is stored in 

a structure that is not insulated from the outside, 

therefore contributing for a total lack of control 

on the degree of humidity present in the raw 

materials. 

Regarding the third group - the Moulds -, the 

various existing versions of both the injection 

and the formatting moulds were listed. In the 

initial scenario, there were three versions of 

both XPTO crystal flask moulds, which have 

different mechanical behaviors. The fact that 

the mechanical behavior is differentiated 

implies that the production conditions may 

change depending on the mould in use. It was 

identified at this point the need to establish a 

standard of production conditions 

(temperatures, injection quantities, molding 

time, etc.) for each mold version, to ensure that 

the impact of mechanical behavior variability is 

reduced. Regardless of this variability factor felt 

between the various moulds, the degradation of 

the surface quality of the flasks produced as the 

moulds are used on a shift is remarkable. For 

this degradation to be avoided or, at least 

mitigated, a more frequent replacement of the 

moulds is crucial. 

 

4.3 Key Performance Indicators 

 

In order to verify the impact of the 

implementation of the improvement project, 

three Key Performance Indicators (KPIs) were 

defined. Given the nature of the project and its 

objectives, the following were defined as key 

indicators:  

 

• Service Level (NSi) - quantity of orders 

fulfilled in relation to orders placed by 

customers, being delivered on time and in 

the right amount, on week i; 

 

• Quality Yield of Moulding (QYMi) - quantity 

of flasks approved by quality control after 

moulding in relation to the total amount of 

flasks produced, on week i; 

 

• Global Productivity (GPi) - value, in euros, 

of entries into the Finished Product 

Warehouse vs. the hours worked by 

operators, on week i. 

 

The formulas by which these KPI’s were 

calculated are as follows: 

 

𝑵𝑺𝒊 (%) =
# 𝑶𝒓𝒅𝒆𝒓𝒔 𝑭𝒖𝒍𝒇𝒊𝒆𝒍𝒅

# 𝑶𝒓𝒅𝒆𝒓𝒔 𝑷𝒍𝒂𝒄𝒆𝒅
                        ( 1 ) 

 

 

𝑸𝒀𝑴𝒊(%) =  
# 𝑭𝒍𝒂𝒔𝒌𝒔 𝑨𝒑𝒑𝒓𝒐𝒗𝒆𝒅

# 𝑭𝒍𝒂𝒔𝒌𝒔 𝑷𝒓𝒐𝒅𝒖𝒄𝒆𝒅
                   ( 2 ) 

 

 

𝑮𝑷𝒊 (€/𝒉) =  
€ 𝑬𝒏𝒕𝒓𝒊𝒆𝒔 𝒊𝒏 𝑭𝑷𝑾

𝑯𝒐𝒖𝒓𝒔 𝑾𝒐𝒓𝒌𝒆𝒅
                     ( 3 ) 
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5 Implementation of Designed Solutions 

5.1 Standards Development 

 

Instability in the way processes are applied can 

cause tremendous variability in the quality of a 

product. As XPTO crystal flasks go through 

various stages in the production process, 

setting production standards is, therefore, 

becoming increasingly crucial. Throughout the 

project, working instructions were developed for 

the various areas of the factory, always focusing 

on the areas considered critical to quality. In this 

way a multidisciplinary team, composed by 

elements from the various areas of the 

production process, gathered in a wirkshop 

session to create the necessary standards to 

ensure the standardization of working 

conditions and methods throughout the 

process. The standards created for the focused 

areas are described below: 

 

Section 
Identified 

Problem 
New Standard Status 

Composition 

Failure on raw 

material 

control 

Humidity % 

Measurement 
Developing 

Composition 
Disorganized 

warehouse 

5S revision 

standard 
Implemented 

Fusion 
Lack of tasks 

standard 

Tasks 

Checklist for 

Fusion Control 

Awaiting 

approval 

Molding 
Setup Times 

variability 

Mold changing 

step-by-step 
Implemented 

Molding 

Failure in 

communication 

with QC 

Communication 

routine every 

two hours 

Implemented 

Annealing 

Ark 

Incoherent 

selection of 

flasks 

Standard 

choosing 

criteria 

Implemented 

   
Table 1 - Process Standards Created Throughout the Project 

 

5.2 Production’s Surrounding Condition 

 

In an industry with such high quality standards 

like the one Vista Alegre Atlantis is in, the level 

of detail and demand is, obviously, quite high. 

Any variation in the conditions considered 

optimal for production has a huge impact on the 

quality of the final product, therefore, controlling 

these conditions is extremely important. 

 

As identified above, the temperature and 

humidity conditions of the production 

environment may cause fluctuations in the 

characteristics of the flasks. These changes 

arise in the raw material that is introduced into 

the furnace, but also in the material injected into 

the moulds. 

 

5.2.1 5S Workshop 

 

On the scope of improving the production’s 

surroundings conditions, a 5S workshop was 

developed on the raw material’s warehouse. 

This workshop was implemented with the help 

of Vista Alegre Atlantis’ internal team, which 

applied the five steps of this methodology: i) 

sort, ii) straighten, iii) scrub, iv) standardize, v) 

sustain. 

 

Despite the size of the warehouse, the 

implementation of the 5S methodology was 

completed within two working days, and the 

creation of maintenance and cleaning 

standards were further developed by the 

factory’s Hygiene and Safety Officer. After 

implementing the 5S methodology in the raw 

material’s warehouse, the initiative spread 

throughout the rest of the factory with the help 

of the continuous improvement team. 

 

5.3 Single Minute Exchange of Die 

 

Having identified the need to change moulds 

more frequently due to reduced surface quality 

of the flasks, it became evident that it would be 

important to reduce this replacement time in 

order to maintain the flow in the factory. The five 

steps of the methodology were applied, starting 

with the work study, where the tasks performed 

by the maintenance team were listed and 

timedsks performed by the maintenance team 

(figure 7). 

 

 
                          Figure 7 - Setup's tasks 

Once the setup’s tasks were listed and their 

times registered, a separation between them 

was made, in order to check the percentage of 

tasks that represented added value in the 
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opertation (figure 8). In the analysis made, only 

6% of the time spent on the setup was 

considered added value. 

 

After studying the work, the methodology 

suggests that the internal tasks are transformed 

in external tasks, allowing for the setup’s 

improductive time to be reduced. The major 

breakthrough of this step was the decision of 

pre-heating the moulds, so that the time spent 

on waiting for the moulds to be on the right 

temperature after being replaced was reduced. 

Regarding the last two steps of SMED’s 

implementation, Vista Alegre Atlantis’ design 

team developed a proposal for a fast screwing 

mould (figure 9) in order to reduce the setup’s 

time to a minimum. 

 

 

5.4 Process Control Support Tool 

 

Under the scope of the Kaizen project, a 

Process Control Support Tool (PCST) was 

developed. This tool was created in order to 

help the production responsible to check the 

deviation on the parameters of the moulding 

machine, and how these can impact on the 

quality of the flasks. The PCST aims to gather 

information from both production and quality 

control departments, and analyze their relation 

with the help of a visual dashboard (figure 10). 

 

In the initial stage of the development process, 

the tool served only as an alert generator. The 

data from the moulding machine was collected 

and subsequently analyzed by the tool. 

Afterwards, if the values registered by the 

machine were 5% higher or lower than the 

required ones, for a certain parameter, the tool 

generated an alert so that the operator could act 

on this fact.  

This tool was firstly developed on MS Excel as 

a proof of concept. If its features are proven 

useful for the production process, it should be 

upgraded to a more sophisticated and 

customized software. 

Despite the fact that the tool was only 

considered a proof of concept, limitations were 

found in the analysis of quality data. At the 

present time, the quality control operators only 

register the first defect they find on each flask. 

Moreover, the defects are registered as a binary 

variable, which compromises the correlation 

analysis performed by the PCST. 

 

6. Results Analysis and Conclusions 

 

The application of the methodologies and tools 

described in the third chapter of the paper to the 

case of Vista Alegre Atlantis revealed significant 

improvement on the KPI’s defined for the 

project.   

Regarding to the moulds used to produce the 

crystal flasks XPTO, the Single Minute 

Exchange of Die (SMED) methodology was 

implemented, due to the need of exchanging 

both injection and formatting moulds with a 

higher frequency, caused by the wear and tear 

of it during the production. Regarding type 1 

setups – injection mould exchange -, the 

implementation of the methodology allowed a 

reduction of 50% on Machine´s Stopped Time 

Figure 8 – Value Added vs. Muda in Setup's Time 

Figure 9 - New Formatting Mould Design (3D) 

Figure 10 - Process Control Support Tool Features 
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(MST) and a reduction of 75% on Setup Total 

Time (STT) (figure 11).  

 

When considering type 2 setups – both injection 

and formatting mould exchanges –, SMED 

application led to a decrease on MST and STT 

of 84% and 86%, respectively (figure 12).  

 

The value of the Quality Yield of moulding 

increased 36 percentual points from its initial 

percentage, being the average value of the last 

3 months of this KPI equal to 46%. 

Moreover, the Service Level increased 13 

percentual points from its initial level. At the 

present time, Vista Alegre Atlantis satisfies, on 

average, 76% of Client H´s orders with the 

desired quantity and quality levels.  

Lastly, the main indicator of this project – the 

Global Productivity – also presented a 

significant increase (figure 13), even though it 

did not reach the stablished goal.  

The average value of the last three months 

concerning this indicator was 14.1€, being only 

2.4€ below the goal.  

Throughout the implementation of Kaizen 

Project at Vista Alegre Atlantis factory the most 

important indicators reflected a mainly growing 

tendency. 

 

 

7. Recommendations for Future Work 

 

As a consequence of the imposed time 

limitation for the realization of the project, 

several proposals emerge for a future work and 

implementation.  

In a first stage, it is particularly important to 

reinforce the effort needed from Vista Alegre 

Atlantis on keeping these methodologies and 

guarantee periodic reviews of the standards. 

Only with this effort will it be possible to keep 

the positive tendency of the indicators and, 

consequently, reach the goals stablished in the 

beginning of the project. 

 

Every implemented proposal can and must be 

replicated in other areas. Even though the 

emphasis of the project was the moulding area, 

quality limitations are felt along the entire value 

chain. Therefore, a root cause analysis for each 

value chain section should be conducted.  

 

At last, the development of a Process Control 

Support Tool should be stimulated, once it will 

help to reach significant quality improvements. 

As described and proved in literature, the more 

uncontrolled a certain process is, the bigger the 

possibility of having an unstable level of quality. 

In order to adjust the quality control to the PCST 

needs, all the defects must be reported and 

quantified. Once the quality control method is 

adapted, an ANOVA test should be performed 

– even though the Taguchi method is not 

possible – in order to estimate the coefficient of 

correlation between the parameters´ variation 

and the defects.  

 

  

Figure 11 - Type 1 Setup Time Evolution 

Figure 12 - Type 2 Setup Time Evolution 

Figure 13 - Productivity Evolution 
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