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ABSTRACT 

 The article presents the combined use of three design methodologies applied to design of a textile product. 

Article methodologies: axiomatic design, the morphologic features and FAST diagram are used to design a technological 

fabric treated for issuing infrared radiation. 
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INTRODUCTION 

 The main purpose of this article is to apply the tools and design methodologies for a textile product 

project, using different techniques that are common in the creative process. Making products, refining and 

improving are very popular topics in the literature, whereas not so often are application explanations, how to 

perform, which parameters are applied to the achievement and which solutions are applied to the design process. 

The metodology application in creative processes and products design uses parameters commonly provided by 

customers. The concepts linked to these product development processes and its purpose understanding helps to 

reveal the customer needs. Through the quality achievement proccess it is important to understand textile design 

technical applications for achieve advances in product development technology, and understand the process of 

textile creation and production in a competitive and globalized market. Necessarily, the techniques and 

methodologies prioritize ways of making the increasingly agile process and contributes to the use of reduced 

resources, quality and performance of the company. Several social, environmental and technological changes 

experienced in the last decade led to demonstrations in the market. Concern about the environmental impacts 

caused by humans is observed around the world. In this respect, companies are also worried as the possible 

damages seek to contribute to reducing this impact with proposals to improve the production processes. The 

results show that the methodologies applied focuses on tissue function providing organized system for process of 

creation and product analysis. 

Objectives 

 The main goal of this study is to apply tools and projects methodologies at the development creative 

process of a textile product. 
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Reasons 

 This research in product design area came up with author's interest in collaborating with the product development 

integrated with manufacturing and life cycle. 

 According to Machado and Heineck (2001), the administration advised the development of production processes 

with new production philosophies, different theories, tools and techniques have been developed linked to the management 

of production systems. But this development is more related to automotive companies and quality at the production system 

that has developed several tools. 

 In the textile industry there are few studies in the process area, and it calls attention because it is considered an 

obstacle for development, SANTIS (2013). 

Vicentini (2010, p) States that 

More and more industrial products feature greater complexity and sophistication, seeking to comply with an 

extremely competitive market, which consequently requires companies to have a increasing creative capacity. 

Because of the need of facing this increase of competitiveness and complexity, appear the need for methodologies 

that could help to systematize the process of product development. 

 The textile factory production has a growing and very competitive market, demand methods, tools and products 

with quality assurance regarding design, processes and organizational controls. 

PROJECT METHODOLOGY 

 According to Back (1983) the term project means plan, scheme, first idea, structured writing and graphics, to 

submit budget of something prepared to run. Project in this sense is a creation that come up with a need with a formalized 

structure to introduce a budget. 

 The projects have multiplied quickly at the business Market and most of the company work with any project 

methodology, which is time consuming and multivariate knowledge. 

 The project methodologies according to Back (1983) seek to provide support for the project development. 

 The project unfolds a sequence of stages, each one considers resources, tasks and creative processes. The stages 

are called: feasibility study, preliminary project, detailed project, review, testing, production project where we can find the 

planning itself, Market planning, consumption planing, maintenance and disposal planning (Figure 1). 

 

Figure 1 
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According to OKABE (2003, p.1): 

Fundamentally the design of a new product follows logical events or stages, commonly called Feasibility Study, 

Preliminary Project and Detailed Project, before the production project itself. In these phases a number of 

operations are performed to minimize redundant, repetitive or incomplete files. 

 The design methodology is applied in a systematic comprising tools, techniques and models on the project. The 

project requires the knoledge and process integration to develop properly triggered serie of events with a critical analysis of 

needs and motivations. 

 The project methodology generaly tends to develop a systematic, establishing rules and guidelines for product 

achievment, it can be applied to all clusters and types of organizations. 

Bouer and Carvalho (2005) state that project methodologies have become important tools that add competitive advantages. 

 Companies seek to expand its production following current concepts to become more competitive. Necessarily, 

the production techniques for goods and services prioritize ways to make the process increasingly agile and contributes to 

the use of reduced resources, quality and performance of the company. 

 Thus, the use of design methodologies for the development of the creative process helps to encourage creativity 

and innovation in the product design. 

Product Design 

 The design or project in the current context is used in different ways in culture, ethnic, products, well broadcasted. 

 According to Menezes and Paschoarelli (2009), knowledge learned at the design study acquires new approaches 

that should cover the contemporaneity demand. 

 The design involves communication, technology, materials, processes and people. Menezes and Paschoarelli 

(2009) concentrate the design design as correspondent of searching, the search for something in its historical and 

etymological conception. 

According to Baxter (1998, p.3): 

The development of a new product isn’t neither simple nor direct. It requires research, careful planning, 

meticulous control and, more importantly, the use of systematic methods. Project systematic methods require 

an interdisciplinary approach covering marketing methods, 

 Strategic thinking is a way to structure and define paths to follow, a way to organize an action. In strategic 

thinking is analyzed the internal and external environment (economic, governmental actions, etc), we define the goals we 

want to achieve and elaborate the strategy, which show a clear and objective view from where we are and where we are 

going. Objective is a desired result which is desired to be achieved within a determined lead time. Strategic thinking is 

related to changes, which usually involve some uncertainties, it happens when its needed. 

 The decision is the choice of a action, option among the available action alternatives, depends on many factors 

and from the analysis and strategy established to limit uncertainties. 

 The design on this conception is the search for something, it is the action of seeking an interface between the 
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object and the person, an identity through its fulfillment of the need or purpose. 

 To Menezes and Paschoarelli (2009), the law of Gestalt is an important factor for the design from the creative 

process to the product finalization. 

 The law of Gestalt applied to the design facilitates the understanding of customer needs turning it into the final 

product to your satisfaction. Gestalt expands the perception by understanding the object message meaning. 

 This realization makes up the development of objects and their shapes, style and cultural standards that adequately 

supply the existing customer need. 

According to Gestalt, art merges at the beginning of pragnanz of the form. At the image formation, the 

equilibrium factors, clarity and visual harmony form to humans one need therefore, considered indispensable in a 

work of art, an industrial product, a printing part, a building, a sculpture or any other type of visual event [...] 

Gomes Filho, 2004, p. 17. 

The textile industry has a market with high competitiveness and a lot of pressure on product design area. Textile 

companies seeks suit the international market and become more competitive introducing new products that achieve the 

expected performance. The need of quality assurance for product and is necessary to adapt the company to the international 

market is important. 

 The creation of new products, modern techniques and methodologies have been used to align the design with the 

application of Gestalt law on creativity. 

 New technologies in textile companies caused the need of investing in development, improvement of quality 

controls and standards to compete in the market, making their products more competitive, this causes an necessary 

adjustment in the processes and management. 

 To keep up with new quality trends or even overcome customer expectations, be better than competitors is the 

necessary condition to compete in the market, and it is essential to have quality in everything we all do within the 

company. 

 The design must incorporate all the needed techniques and tools for product development, as well as the necessary 

knowledge and resources for this. 

 The product design aims to create ways to improve the process by increasing the ability to produce and reduce 

costs. 

 The company that uses the product design to create ways of increasing production has great concern about quality 

and customer satisfaction. 

 Please note that product design has activities based on customer needs including change in the process, improved 

quality, strategic changes, cost reduction and value creation, aiming the integration of the production system. 

 Thereafter for quality, product design is essential considering activities of the industrial area that promotes 

understanding of customer needs, planning process, use of materials and proper use of this set for product development and 

customer satisfaction. 
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According to Baxter (2009), the development of new products provides the involvement of consumer desire, 

competitive advantage, simplification and ease production, experience processes and materials, and also the investment 

return. 

 In theory and application statement of the method has to TRIZ which was developed for use in inventive problem 

solving because, although different methods in different areas of knowledge (administration, advertising, arts), this 

methodology was born in engineering in order Home to develop a method to invent. 

 The TRIZ is a structured methodology for innovation. With it, organizations will not need to employ "creative 

geniuses" or rely only on intuitive processes such as brainstorming, for example to solve their problems. 

 In this way, the tools used at the design methodology provide a creative increase of the design process. 

Creative Process Tolls 

 In this sense, the actress promotes methodologies based on the increase of innovation and creativity subsidizing 

the idea that the creative process can be enhanced through the use of tools and methods. 

 The project methodology tools presented in this article are the axiomatic design, the morphologic features and 

value analysis. One of the attributes of these tools is to analyze the functional requirement of the product. These tools are 

used for the creative process too. 

 The tools expand the solutions, assist in analyzing and encourage creativity 

 According to Mann (1999), Professor of MIT Suh Nam in 1990 published a paper about the product design 

entitled "The Principles of Design”. Most of the book discusses Axiomatic design approach and its particularly concerned 

about the creation and use of the tools to exam if a solution to a particular design problem is "adequate" or "inadequate". 

 Also according to Mann (1999), the two axioms are analytical in nature. Suh uses an analogy of feedback control 

loop to describe the design process. Given a set of input conditions, "social needs", and a desired output - the product, 

prototype or process - the analogy indicates the presence of a black box "to idealyse and create" capacity for synthesis – 

providing to the designer generates a possible design solution based on the entries. The two axioms are used as analytical 

tests (the feedback part of the analogy) of how "good" is solution synthetized. 

 The axiomatic process performs the decomposition of product functions, analyzing the need and desire of the 

consumer . The first step is selecting the expected needs. 

 The following we analyze the morphologic features, this method creates a new relationship with the parameters 

through combinations that consists of dividing the problem into functional dimensions and perform several combinations. 

 Back (1983) states that the method divides the problem into dimensions that are placed on a diagram generating a 

list of functions and enabling make various combinations. 

Back (1983) States that:  

[...] Creative solutions are occasionally found when forming new combinations of objects, processes or ideas. 

Thus, the method consists of a systematic research into new combinations of elements or parameters in order to 

find something new and useful. The dictionary defines the morphological method as relevant to the study of an 

organized system or form. 
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 The morphologic features helps combination of ideas and the systematic study of the object in figure 2. 

Figure 2: Morfological Feature - Adaptated from Back (1983, p. 60) 

Parameters Possible Solutions 

  
 

Another tool used for increasing the creative process is the Miles value analysis. Lawrence D. Miles (1947-1952) 

developed the main purpose of value analysis technique focused on new research materials with high availability features 

and low cost, CSILLAG (2012). 

 The value stream is defined as all activities that contribute to the transformation of a product from raw material to 

finished product, including design and manufacturing order (Womack and Jones, 2007). 

 Residues are any not necessary activity performed that does not add value for the customer. 

 MILES (1969, p.72) states that “value analysis is concerned with reducing the cost of performing a given 

function”. The concern about reducing process functions by separating the necessary from non-necessary function, 

improves the process functionality. In this sense, the dictionary Aurélio(2000) defines function as a practice or exercise, an 

assignment or usefulness, functionality that are able to perform the function or performance with accuracy, efficiency and 

regularity. 

The Value Engineering has Two Basic Dimensions:  

• Value Concept. Each client will interpret the value of a product differently. Their common carachteristics is the 

requirement for a high performance level, capacity, emotional appeal, style, etc. relationed to its cost. This can 

also be expressed as the maximization of the product function related to their costs:  

 Value = (+ performance capability) / Cost - Function / Cost.  

 The value is not a question of cost, it can be said that the value of a product can be increased by increasing its 

function (performance or capacity) and cost, the additional function can increase without an increase at the additional cost. 

• Analysis of fundamental parameters. The value engineering tool is not unique; it uses other techniques, cost 

analysis considering different alternatives. The methodology uses a lot of techniques to identify the best ideas and 

prioritize them in terms of cost, time and viability. 

 According to Csillag (2012) this phase is fundamentally important for the development of value engineering and 

various techniques are used at this step for defining the problem focus, assessment solutions and development of the 

creative stimulus. These techniques allow to visualize the problem in several respects and can be used only one technique 

or group of techniques depending on the choice of those involved in problem solving. 

Several techniques are referenced by Csillag (2012) and are linked to forcible association procedures (individual 

or group), free association procedure (individual or group), complex procedure (individual or group). 

Each of these techniques enables the collection of information for problem resolution; 

Analysis of information consist of the evaluation, analysis and breakdown of information by their criticality in the 

Alternatives and 
Possibilities 

Matrix describing 
possibilities 

Topics Evaluateds 
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process. The analysis of information provides detail information gathered, sort them and analyze them. At this stage 

techniques are used to break up the information enabling critical analysis of the problem, risk analysis, uncertainties and 

observation of likely failures; 

Preparation: Planning for the development of actions. The step preparation provides the selection of techniques, 

methods and procedures, aiming to subsidize the needs found to perform the next step; 

Development: developing solutions and action plan. In this phase are utilized selected techniques and procedures 

for simplification of the problem; 

Creation: To determine the actions, modifications and changes in processes. In this step the problem draws up 

solutions, creates the model for system modification. Adapts the techniques to develop improvements; 

Execution: Implementation of actions and modification of the production system. In this step is executed 

everything that was done to change and solve the problem; 

Evaluation: Check execution of activities. In this step it is verified all implementation tracking each process step; 

Monitoring:  Systematic monitoring of tasks and activities in order to ensure process flexibility in case of failures. 

 This plan prioritizes the improvement needs within the analysis and value engineering considering to adapt a 

systematic model creation process in the textile industry. 

 The processes are changeable according to the need of the company, thereby providing a flexibility in adapting to 

changes and bug fixes. 

METODOLOGY 

 The acquisition of knowledge is developed with the theory of association and practice. According to Barros and 

LEHFELD (2000), knowledge is a theoretical and practical activity and / or theoretical practical. Scientific knowledge is a 

cognitive expression in which the subject learns from the object of study. Barros and Lehfeld (2000) emphasize that 

scientific knowledge is a gradual process of coexistence between theory and practice. Scientific knowledge is generated via 

experiences associated between theory and practice. 

 In the study are utilized solution techniques for creative process used for project design.  

RESULTS 

 The results were obtained when applying the methodologies in the project of a technological fabric treated with 

bioceramics, according to Hu (2006) this one has physiotherapy and thermal properties providing wellness to person. First 

comes the axiomatic design (Figure 3a, 3b, 3c). 
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Figure 3a: Consumer Needs 

 

Figure 3b: Functional Needs 

 

Figure 3c: Project Parameters 
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Figure 4: Axiomatic Matrix 

 The axiomatic design is based on guide the implementation of good design practices, and is composed of axioms 

and theorems. The application of axiomatic design results in the understanding of the relation between customer 

requirements, functional requirements, product parameters and project variables. In product design creates the relation 

between four domains: Customer, functional, physical and process. 
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 Technological tissue analysis has properties that must be highlighted on the project, providing greater visibility of 

expected results and resources. 

 The creative process in this case was encouraged by the systematic analysis building project and tissue properties. 

 The same technological tissue was analyzed by morphological Figure 5 framework it provides a different view of 

the creative process. 

Figure 5: Morfological Framework 

Parameters Possible solutions 

Fabric cord material 

Knitted fabric Knitted fabric 

with spandex 

Knitted fabric 

with Visose 

Knitted fabric 

with Polyamide 

(100%) 

Thermical comfort 

Warm Cold Keep temperature Light absorver 

Physiotherapy 

Energy Increased blood 

circulation 
Fatigue reduction to Regenerate 

muscle tissue 

Aesthetics 

Visual aspect Identity 
Suit the body 

physical comfort 

Treatment microcapsule Zirconium Silver particle Bioceramic 

 
DISCUSSIONS 

 It can be seen that the proposal is to demonstrate the use of morphologic features and various combinations that 

can be made thereby creating different types of fabrics with technological treatment. 

 According to Dedini (2007), this method was developed by Fritz Zwicky consisting in decomposing the global 

problem into partial problems (or system parameters). The table helps in the creative development analyzing the problem 

through the deconstruction of the object and thus motivated to creative thinking. 

 Another type of tool used for the creative process is Fast diagram which is used on the analysis value. 

First occurs the identification of components of the technology fabric: 

• elastane yarn 50% 

• Polyester thread 50% 

• Treatment for emitting infrared radiation 
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Figure 6: Identifying Functions 

Item Material Identified functions 

Knitted fabric with spandex Polyester and spandex 

coat 
cover 
suit 
control temperature 
lead stimuli 
aesthetics 

 
The value of knitted polyester fabric is between R $ 18.00 to R $ 22.00 per kilo, but with the treatment increased 

the value can range from R $ 61.12 to R $ 85.00. It was identified tissue functions and its composition, the price varies 

depending on the chosen treatment. 

Baxter (1998) States that: 

At a minimum, a balance should be stablished between factors that add value to product and those which cause 

cost increase. In the first group are the function increase and quality improvement . In the second the choice of 

expensive product components for and the dilation of project time. This commitment will be set if result in a 

product capable of competing in the changable marketplace . Otherwise, the product may fail, and the resources 

invested in their development will be lost. 

Figure 7 shows the FAST diagram of the technological functionality tissue. 

 

Figure 7: FAST Diagram 
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 The approach developed by Miles determines the finality considering the action developed by the subject. The 

physical shape and functional analysis of the fabric technologic provides incentives to creative thinking. The process of 

defining the primary and secondary functions of the product generates possibilities for new applications and cost reduction. 

The analysis deals with the definition of the functions that are categorized using methodologies and tools. 

FINAL CONSIDERATIONS 

 The purpose is to lead the user to consider the problematic situation as a system of problems and thus create a 

larger view of the original problem. Resources are elements of the very problematic situation or his environment, which 

can be mobilized to solve or contribute to solving a problem. They can be defined as being any elements of the system 

under examination or of the surroundings that have not been used to perform useful functions. The Project Methodologies 

are showed efficients for improving the criative process. The tool aplication ease the recognition of the parameters linked 

to the tecnological fabrics. The definition of practices promotes a review of customer needs, including the process of 

product creation, resource assessment, functionality review, cost management, control and operation management. The 

application of the tools supports the prouct development process. 

CONCLUSIONS 

 The tools applied for the creation process include the inspection of the metodology thus they discuss the target 

goals from the customer needs.  

 Therefore, the use of these tools expand and diagramatize the creative process colaborating with the creativity and 

inovation.  
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