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ABST RACT  

59155908 : Major DESIGN ARTS (INTERNATIONAL PROGRAM) 
Keyword : THAI SILK, TEXTILE SURFACE DESIGN, HAND WEAVE, 

INNOVATIVE TEXTILE, TEXTILE ART INSTALLATION 

MS.  PICHATORN NUALDAISRI :  THE TECHNICAL DEVELOPMENT 

IN SURFACE DESIGN FROM THAI SILK THESIS ADVISOR :  ASSOCIATE 

PROFESSOR SONE SIMATRANG 

Although Multivotine silk ( Thai Native Silk) .  fabric is well known for its 

unique characteristics such as shiny, smooth, luxury and cultural richness, the typical 

look of Multivotine silk fabric remains remembered as old-style traditional products 

which are mostly used to produce clothing.  To combine Multivotine silk yarn with 

other yarn types is an uncommon practice because of the belief that it would decrease 

Multivotine silk value. 

This project was aimed to develop textile surface design from Multivotine 

silk yarn, which is the existing resources in Thailand. The modern textile innovations 

will be exploring and experiment with the weaving technique and combining with 

other yarn types.  The objective is to enhance value to the fabric surface to be more 

than Thai cultural fabric but utilize them as Art form, not as in traditional application 

of clothing industry. 

By design process, the researcher will collect data information from an in-
depth interview for users’ perspectives, Multivotine silkworm processing and species, 

Multivotine silk market, and textile innovations.  These key data will be analyzed and 

synthesized for experimenting and exploring the new surface design for Multivotine 

silk. All findings from the experiment will be presented as Art installation form based 

on “Art as experience” theory for the audience to experience the value of Multivotine 

silk. 

By the result, Multivotine silk will not be only for showing luxury traditional 

fabric, but also can be functional and creative.  The essential information for 

Multivotine silk in Thailand from main different places will be discovered for 

utilizing its properties. The combination among the innovations of retroreflective and 

photochromic, weaving technique, and utilizing other yarn types can enhance 

Multivotine silk into next level.  The key elements from each exploration can be 

utilized to textile surface designs. The new surfaces from the explorations and studies 

will be presented as the Art installation in which the audience can experience the 

Multivotine silk in different light conditions.  In final, the project will provide 

knowledge and idea to silk users and designers about the different ways of use, so the 

local Multivotine silk will be more attractive. 
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Chapter 1 

Introduction 
 

1.1 Statement of problem  

 

Thai silk has a long history connected to Thai culture since after World War ll 

when Jim Thompson developed Thai cultural silk fabric with Thai weaving pattern 

and presented to the global market under his brand name (Kurlantzick, 2011, p 211). 

Today, Thai silk is one of the core materials for global textile industry. Traditional 

Thai silk fabric is one of the famous heritage Thai cultures. Luxury look, shiny and 

sheen are unique characteristics of traditional Thai silk fabric which differs from 

western, Japanese and Chinese silk in its texture. It has been represented as a cultural 

product by its social norms. However, the typical look of Thai silk fabric are flat, 

traditional pattern, vivid color and non-function apart from costume. This might be 

affected from limitation of hand-weave technique, lack of knowledge in material 

combination and low innovation adapting for textile. Additionally, the finish product 

from Thai silk is mostly clothing not usually in other forms. With these reasons, 

designers have less interested on Thai silk and leave it as only a cultural product with 

no improvements. 

From present technology, the innovation can add value, technique, and 

properties to old-fashioned textile. The fabrics can be improved into several ways such 

as reflective fabric, which have light sensitivity or UV dyed fabric which have color 
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changing ability when contacted to UV light. As in 2015, Kunihiko Morinaga, the 

Japanese designer, brought the innovations into fashion show, presenting that one 

clothing could be changed the appearance under different conditions (Irenebrination, 

2015). So, there is the possibility to develop traditional Thai silk fabric into an 

interactive textile which the audiences can play, touch, enjoy and have more 

impressive with Thai silk.   

However, Thai silk clothing is not widely popular among the designers and the 

value is limited. The researcher tries to develop the surface design using main material 

as Thai silk, then tend to create the interactive textile from cultural Thai silk under 

“Art as Experience” concept, which was found by John Dewey (Dewey, 1934, p 207). 

The Art form and installation can be experienced by the audiences and absorb its 

meaning by themselves. Finally, the project will expect to improve value of Thai 

cultural silk through Art installation, which has combination among textile 

techniques, weaving techniques, and the yarn types. 

According to the problems to the objectives stated, a scope of study will firstly 

focus on Thai silk species, usages, properties, advantages and benefits to complete 

more understanding about Thai silk in depth. As well, the opinions about Thai silk 

from experience textile designers are important to be collected for understanding of an 

overall situation. Second, the techniques from innovative textiles will be studied and 

adapted to the work as experiment to explore the possible outcomes for each 

technique. Third, combining all techniques together in form of “Art as Experience”. 
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The study will try finding out that all components from Thai silk that pertain 

creativity and will finally provide interactive experience to the audiences according to 

the theory. 

1.2 Objective of research 

 

1. To identify the characteristics of Multivotine silk (Thai Native Silk).    

2. Experiment on Multivotine silk from yarn to fabric. 

3. Experiment in depth on creating new surface design from Multivotine silk 

handweave technique.  

4. To develop textile surface design texture from finishing process. 

5. To create textile Art installation from Multivotine silk.  

 

1.3 Scope of the study 

 

1. Focus on Mutivoitne silk in Thailand. The species of Thai silk and their 

processes to become Thai silk yarn will be collected from different areas in Thailand. 

2. Handweave technique from Multivotine silk yarn.  

3. Material combination knowledge by combining Multivotine silk yarn 

with Retroreflective yarn.   

4. Printing and dyeing with photochromic pigment on Multivotine silk 

yarn and fabric.  

5. Analyzing and synthesizing the combination among materials, 

photochromic pigment and hand weave technique to create new textile surface design. 
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6. Textile art installation from Multivotine silk to present its 

characteristics and new aspects of Thai silk fabric. 

 

1.4  Research Questions  

 

1. How does development of new texture from hand weave technique could 

create interesting new texture from Multivotine silk yarn.  

2. How does mixing Multivotine silk yarn with reflective yarn could create 

better quality, texture, even aesthetically.  

3.  How does printing with photochromic pigment technology could develop 

new texture of Thai silk fabric.  

4.  How to produce new surface design which can represent the characteristic 

of Multivotine silk yarn. 

 5. How to create textile art installation which the audience can be interact 

with.  

1.5 Benefit 

 

1. To maintain local Multivotine silk farming careers in Thailand.  

2. To enhance new value of Thai silk to be more than cultural products.  

3. To apply Multivotine silk yarn with hand weave and printing with 

photochromic pigment.  
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4. To provide material combination knowledge by combining local Thai silk 

with Retroreflective yarn. 

5. To provide new textile surface texture from hand weave and printing 

technique to induce fashion designer or Thai silk entrepreneur to use Multivotine silk 

yarn in more creative way.  

6. To create textile Art installation from the new surface design of Thai silk.   

1.6 Methodology 

 

  In achieving the objective to enhance value of Thai silk, the researcher 

planned to utilize the practice-based research. The research key is to create new 

surface design from Thai silk yarn and develop into textile art installation by combing 

other yarn types, weaving technique, and textile innovations. The first step is to focus 

on studying about current Thai silk fabric as well as its perspectives from users in 

different career types. The questionnaire with same set of in-depth questions will be 

selected for specific group of Thai silk user for their opinions. This method will help 

the researcher to understand in-depth on the Thai silk situation from different point of 

views. After understanding the situation, the second step is to do research base method 

to collect all essential data, such as Thai silk species, the surface design, existing 

material selection and design, textile finishing process, textile innovation, and textile 

Art installation. The researcher will provide information of related important 

literatures to adapt with the traditional Thai silk yarn. This method aims to understand 

ongoing innovation and existing techniques practiced by other researchers. Finally, the 
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third step, the researcher will collect useful data from the research base method to 

experiment on surface design from Thai silk yarn. There are six elements that the 

researcher will experiment on Thai silk: materials, techniques, finishing techniques, 

patterns, forms, and textile art installation. The conclusion of the practice-based 

research will finally provide “Art as Experience” by combing all relevant information 

into knowledge base. 

 

 

Figure  1:  Methodology Framework 
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1.7 Research outcome 

 

1. The research will provide Multivotine silk data for designer and any 

person who interested in silk.   

2. The research will help designer to understand more about Multivotine silk 

in order to create texture or combing with Retroreflective yarn.  

3. The research will provide the idea of creating creative hand weave and 

photochromic print on Multivotine silk. 

4. The research will provide new aspect of Thai silk apart from cultural 

product. 

5. Textile Art installation from Multivotine silk.    

1.8 Definition of the Research 

 

1. “Thai silk”, Multivotine silk is originally found in Thailand. Multivotine 

silk means silk species, which have more than two generation per year. Signatured 

color of its yellow cocoon, which become the natural color of the silk yarn before 

dying. The local Thai silk farmer raise Multivotine silkworms and produce raw silk 

from generation to generation.   

2. “Hand weave technique”, weaving on handloom is textile production 

technique by using handloom. Handloom is the weaving machine which operated 

manually.  

3. “UV sensitive pigment”, Photochromic pigment is the chemical which 

can be change the color when it is exposed to the ultraviolet rays and turn back to 



 
 8 

colorless when the ultraviolet ray is gone. 

4. “Retroreflective yarn”, the Retroreflective yarn is the yarn that can 

reflect the light back to the light origin direction. Mostly, the yarn will be effective 

with flashlight. The surrounding area of the retroreflective yarn will be dark when it is 

captured in the camera with flash.  

5. “Textile finishing process” is both chemical or mechanical treatment to 

the fabric after it has been produced from weaving or knitting. Printing and dying is 

Textile finishing process which use to change aesthetic or function of the fabric. 

6. “Surface design” is the development of creating surface from textile 

production process including weaving and textile finishing process such as printing 

and dying.  

7. “Material combination” is the process of selecting yarn type to create the 

fabric by using weave technique. The researcher will focus on combining Thai silk 

with retroreflective yarn.  

8. “Textile Art installation” is textile art pieces producing from fiber or 

yarn, which occupy an entire of exhibition room or space where the audience can 

interact and experience the Art form. 
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Chapter 2 

Literature reviews and Related studies 
 

This research is a qualitative research, which divided into two parts: the 

research base and the practice base. The first part is a research base where studies of 

Thai silk data, global silk history, textile structure, and art. Also, the silk data 

was collected about its species availability in Thailand. The innovations, technique 

and other material types are studied according to improve the surface design. Then, the 

second part is to experiment on surface design such as weaving and printing 

technique, and adapt them into Art installation form.  

2.1 History of silk.   

2.1.1 Silk Road History 

 

 

Figure  2: Silk Road history  
Retrieved from: https://www.ancient.eu/Silk_Road/ (Accessed: March 1, 2020) 
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“Silk road” is one of the familiar words for people around the world. However, 

who will know the true definition? It refers to the history of silk trade track from the 

past until nowadays, which was first popularized by the German geographer named 

“Ferdinand von Richthofen” in 1877 (Ball, 2016, p 133). The route started from China 

to Eastern Europe via the northern borders of China, India and Persia, then ended up 

in Turkey, along the Mediterranean Sea (Hansen, 2015, pp 25-234). The route history 

started in the Han Dynasty in China (by 207 BC-220 C). The dynasty tried to expand 

the central trade route for the economic. In 114 BC, the Emperor Wu sent Zhang Qian 

and several military conquests to explore the route, along with expanding the “Great 

Wall of China” to protect the route (Liu 2010, pp 1-19). By the evidence, they kept this 

fabulous silk as secret for centuries after trade to other cities. The products were 

outstanding as silk printing, dyeing and embroidery, and the popular designs were 

dragons, sacred animals. At that period, people who tried to steal the silkworm eggs or 

mulberry seeds would be punishable by death (Clements, 2014, pp 5-11). Zhang Qian 

returned to China with a great knowledge of trading products to the west along the 

route. For example, the Fergana Valley had bigger horses than those in China, and 

would be valueable to the Chinese military. He saw the opportunity to trade the 

Chineses silk for better horses (Prevas, 2004, pp 8-44). Zhang Qian was the important 

step of Silk road history. 

By 102 BC, the travel between the Fergana Valley and Xian, became difficult 

due to distance and other unpredictable factor. The merchants started to use only short 
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journey for a trade, then trading with the local merchants, while travelling over the 

near by area. The merchants from next section received the products and traded them 

to the next section along the route (Wood, 2002, pp 26-35).  

The Silk road began at “Xi’an”, the Chinese Capital, moved along the Great 

Wall of China, bypassed TaklaMakan desert in the middle east countries and reached 

to Europe through the Mediterranean.  Silk road also passed through Ferghana and 

Kashmir, northern India. Caravan mobility played a crucial role to spread inter-

regional communication and cultural exchanges alongside the silk road history. There 

were many trading not only the products, but also ideas, know-how and cultures. From 

this activity, the trade networks among religions, including Buddhism, Islam and 

Christianity, the silk knowledge and products spread across Eurasia, which was the 

important part of silk road history. In total, the silk road history was totally about 

6,400 km (Tucker, 2003, pp 1-380). 

Apart from Chinese main route, history stated that Chinese’ emigrants did the 

cultivation into Korea where the silkworms came from Japan. Korea was the top silk 

producer at that moment before entering Europe during 140-86 BC. Besides, India also 

has a long silk development history for about 3000 years which was recorded as the 

second longest history. It produced silk into many use varieties, mainly in the textile 

industry. After the industrial revolution era, Europe started to be outstanding on silk 

weaving processes. At that time, America, which was known as the new world began 
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to process silk instead of farming tobacco in Virginia during 17th century (Datta and 

Nanavaty, 2007, p 24), 

 

2.1.2 Post War Silk history 

 

 According to Datta and Nanavaty (Datta and Nanavaty, 2007, p 24), during the 

First World War, USA and European women preferred silk instead of cotton because 

they spent most time with office work and needed the clothes to suit the nature of 

work, while men needed to be at the war front. The demand of silk as clothing 

increased, from estimation, the USA alone consumed up to 90 percent from silk 

production for women’s clothing. Japan played a crucial role as an exporter to USA, 

which reached the peak in 1935, increasing about 45 percent over 10 years. In 1938, 

Japan production of raw silk was recorded as 80 percent of the world’s total output. 

 Anyway, the invention of Nylon and Rayon, which placed the market in 1940 

affected the silk market. The market share of silk dropped down dramatically. After 

the world war, raw silk production decreased to be almost one-fourth of the 

production before the war. The silk industry at that moment was difficult to recover 

(Datta and Nanavaty, 2007, p 24).  
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Years Silk Rayon Nylon Others 

1929 98.0 - - 0.2 

1939 82.5 6.7 - 10.8 

1940 75.5 8.2 5.2 11.1 

1941 58.8 12.7 15.8 12.7 

1954 0.2 1.0 97.1 1.7 

 

Table  1: Percentage of stocking material used in USA 

(Datta and Nanavaty, 2007, p.24) 

Between the 1950s and 1960s was referred to as a worldwide renaissance of 

silk during the post-war years. After the war, European economy was recovered and 

the use of silk in fashion increased silk demand during this period. The silk 

consumption from world history records increased by 5 percent every year. Raw silk 

prices from Japan hit the peak at this period then decreased in the same time as 

demands dropped in Europe and USA (Datta and Nanavaty, 2007, p 24). 

However, the main raw silk production from Japan could not rise because of 

the growth of other industries. Along with the success of increasing innovations, Japan 

had a lack of skilled workers in the silk industry. Later, China became the world's 

biggest silk industry player again in the 1970s when they could produce and trade a 

lot of silk to the world market. At the same time, India production was recorded as the 

second largest producer (Datta and Nanavaty, 2007, p 28). 
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2.1.3 The new Silk Road 

 The new Silk Road started after the earthquake in Tashkent, Central Asia in 

1966. When the city has finished renovation, it became the central city of modern silk 

road. The railway connected among China, Kazakhstan, Mongolia, and Russia, which 

was known as the Eurasion Land Bridge, referred to be the “New Silk Road”. In 1990, 

the last train line was completed and has connected to many main cities until 

nowadays (Frankopan, 2019, pp 26-61). 

 

2.1.4 Thai Silk History 

 

 By history, the Thai silk started from the spread of use from Chinese 

merchants who trade silk across Asia. However, it was found that Khorat plateau was 

one of the Thai silk origin and was the center of Thai silk industry with the help of 

Kametaro Toyama (Brown, 1980, pp 36). They were produced from the cocoons of 

Thai silkworms, which were fed with the mulberry leaves. At that time, Thai silk used 

to produce hand woven silk fabric, which is unique and cannot be copied. This 

tradition Thai silk had high producing costs, which related to higher living expenses, 

and the local consumption was low, so it was usually reserved only for special 

occasions (Wangkiat, 2017). 

 One of the very famous Thai silk history person is Jim Thompson. He is 

American who loves Silk. In the period between 1950s and 60s, the local consumption 

and production of traditional Thai silk was relatively low. He found that this 
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traditional Thai Silk was very interested by the US and UK, and also for international 

customers. After World War 2, he started developing traditional Thai Silk and 

marketing through his personal connections in New York. Moreover, the “Jim 

Thompson” brand was set up as a silk shop in the middle of Bangkok mostly for 

tourist trade where, his house has been one the tourist destinations as his contribution 

to the industry until present day (Kurlantzick, 2011, p 127)  

 In 2003, Her Majesty Queen Sirikit found that sericulture was important for 

Thai Silk industry, then The Queen Sirikit Institute of Sericulture was set up. In 2009, 

the Queen Sirikit Department of Sericulture was established under the Ministry of 

Agriculture and Cooperatives for developing Modern Thai Silk industry from the 

beginning as silkworm (Wangkiat, 2017). 

 

2.2 Silk characteristics 

 

Silk is protein fiber that can be spun into fiber by silkworm, spiders, scorpion 

mites, fleas and some insect species (Sutherland et al., 2010, pp 171-188). This protein 

fiber is produced by larvae that form cocoons. People found that the silk filaments 

from pupa forming cocoons have good properties: including long strands of silk and 

excellent looks. They started to initially test silk filament into products. Today, silk can 

be found popularly on textile field (Begum, 2006, p 35). 
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This research will focus on mulberry silkworm, which is suitable for Thai silk 

industry in term of both silk market and local farmers. Its name “Mulberry silkworm” 

came from its foods, the mulberry leaves, and it was called “Bombyx Mori” as the 

scientific name (Barber, 1992, pp 30-31). By history, it had the origin in China where it 

was fed on the mulberry trees’ leaves at that moment. The Mulberry silkworm moths 

have 2 species as Univoltine (single brooded) and Multivoltine (many brooded) (Riley, 

1988, pp 11-16). The silkworm, which was hatched from the moths’ eggs had several 

evolutions, which made it to produce cocoons in different shapes, colors, sizes and 

weights over time. For Europe and other long winter duration countries, they usually 

produced cocoons one generation a year in warm climates (Univoltine). Some 

countries could produce two to seven broods a year in some years when they were in 

warm climates (Multivoltine). For South India, they can produce several generations a 

year because of proper climate, especially in Mysore, Coimbatore and Salem, so they 

can extensively produce silk year-round (Kelly, 2018, pp 1-32). 

2.3 Silkworm types 

 

Silk has been involved in human live from ancient times. Silk yarn are the 

finest among natural fibers. There are many kinds of silkworm, which can produce 

silk yarn. In scientific terms, moths are in the families Satumidae and Bombycidae of 

order lepidoptera and class Insecta produce silk of commerce. There are many kinds 
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of silk moth that can produce silk yarn but there are 4 types, which has been use by 

human as following (Basu, 2015, pp 4-5): 

Mulberry silk: Mulberry silk or Bombyx mori is one of high quality silk due to 

its shining and creamy texture. the caterpillar of Bombyx mori, which feeds on 

mulberry leaves. There are 2 color, which is the most popular are white and yellow.  

Tasar Silk is the caterpillars of Antheraea mylitta A. paphia, A. royeli, A. 

pernyi, A. proyeli etc. The color of silk is copper. They feed Arjun, Asan, Sal, Oak 

leaves.  

Eri silk is the caterpillars of Attacus ricini feed on castor leaves. It produces 

white creamy yarn. 

Munga silk is the caterpillars of Antheraea assama which feeds on Som, 

Champa and Moyankuri.  

Voltinism refers to number of breed generation per year. Based on Voltinism 

silk races it can be divided into three race types: Univoltines, Bivoltines, and poly or 

multi-voltines.  

-  Univoltine races produce one generation per year. Larvae of univoltines 

are very sensitive to temperature and other environmental conditions. They are not 

suitable for warm weather. The larval duration is long. Most European races are 

Univoltines. (Yoshitake, 1970, pp 38-43) 
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-  Bivoltine races produce two generation per year. The larval duration is as 

long as Univoltines. Most of Japanese and Chinese races are Bivoltine and Univoltine. 

(Yoshitake, 1970, pp 38-43) 

-  Multivotine or Polyvoltines produce more than one generation per year. 

The larval duration is short. They can withstand high temperature. The larval duration 

is short but its cocoon is smaller than Univoline and Bivotine. Mostly Multivotine are 

found in South Asia and Southeast Asia. (Yoshitake, 1970, pp 38-43) 

The silkworm types will be discussed in-depth from the field trip to local silk 

weaver’s area which will be in Chapter 3. 

 

2.3.1 Life Cycle of Mulberry Silkworm 

 

The silkworm has its own characteristic because it is dioecious of which males 

and females have orgasms individually. After the copulation, fertilization comes from 

internal. The complicated metamorphosis creates its development. (Riley, 1988, pp 11-

16). 
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Figure  3: Life Cycle of Mulberry Silkworm 

(Illustration by Pichatorn Nualdaisri, 2021) 

Silkworm eggs  

 

When the moths finish fertilization, females will lay approximately up to 400 

eggs on the mulberry tree leaves as clusters. Then, they cover the eggs with their 

secretion glues at the top of the leaves. The eggs are slightly yellow in color, small and 

oval in shape. After females finish laying eggs, they will stop eating and die within 5 

days. Then the larva, or called “caterpillar”, will born from these hatches. For 

Univoltine species, it may take over months because of winter, whereas the 

Multivoltine will take about up to 12 days. (Riley, 1988, pp 11-16). 
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Larvae 

 

The newborn larva has length about 4-6 millimeter. It has rough and wrinkled 

skin with no hair. Some larvas are yellow-white in color and some are in greyish color. 

The adult larva has length about 6-8 centimeter. Its head, body, thorax and belly are 

clearly separated from each other. The head will have three pairs of ocelli and a 

mandibulate mouth that can be clearly seen. Full grown larva has the spinneret which 

is for the silk extrusion from the silk-gland. Its thorax separates into 3 hump parts, 

which each part has a pair of jointed legs. These legs have hooks for helping the larva 

movement and eating. The Larva like to live together as group, and is a big eater. For 

food, chopped mulberry leaves are fed for baby larvas, whereas the matured leaves 

are fed for the full growth larva. Its larval life lasts for about 2-3 weeks, and molts 

about 4 times in this period. It grows speedily after each molt. Its looks become golden 

brown and transparent. (Riley, 1988, pp 11-16). 

Pupa 

 

After 2-3 weeks as larvae, the full-grown larvae will stop eating and will hide 

itself under the leaves. It emits sticky liquid from the salivary glands through its pore 

called the spinneret. These sticky substances become fine, solid and long silk filament 

into the air. Then, the filament will wrap around the larva's body until it completes 

covering itself. The cover, called cocoon, will be finished in about 4 days. It is a 

comfortable and safe house for the larvae for next evolution. Some cocoons are white, 
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and some are yellow. Its shape is like an oval thick capsule. The larva forms a long 

continuous filament, which can be created at the rate of 150 mm per minute. 

Overnight, it will transform itself by all the processes to be pupa. It will be pupa for 

about 2-3 weeks then it will finally metamorphose into an adult or imago. (Riley, 1988, 

pp 11-16). 

Cocoon 

 

 The pupa creates continuous thread for about 3 days to form a cocoon. The 

length of thread is about 1000-1200 meters. It is created by wounding around the 

center from one side to the other, and the motion rate is about 65 times per minute. 

Cocoon has weight about 1.8-2.2 grams, and the sell weight in only about 0.45 grams. 

(Riley, 1988, pp 11-16). 

Imago or Adult 

 

 After 2-3 weeks of emerging, if alive, the fully adult will break the cocoon out 

to be moths. Then, the circle will repeat as laying eggs and dies. (Riley, 1988, pp 11-16). 

 

2.4 Textile Process 

 

 Textile industry has played a crucial role in the world market for a long time. It 

is one of the major industries. The main product line for textile industry is clothing 
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which people around the world need to wear. In textile industry, the processing is 

straight forward as converting fibers into yarns and converting yarns into fabrics 

(Panda, 2017, pp 109-120). Then, it will be proceeded to finish by different process to 

create the texture and surface designs as shown in figure 2. 

 

 

Figure  4: Processing step from yarn to fabrics. 
(Illustration by Pichatorn Nualdaisri, 2020) 

 

2.4.1 Fiber 

 There are several fiber types in the market nowadays, such as natural fiber and 

synthetic fiber. To utilize them to be part as fabric, they need to be spun from the 

fibers into yarns which is in long filaments.  (Thompson, R. and Thompson, M., 2014, 

pp 8-46) 

Step 1:
Yarn 

preparation

Step 2:
Yarn processing

Step 3:
Fabric 

Processing

Step 4:
Finishing
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 Because it is easy to find and produce as well as can be adapted to many 

industries, the growth in producing synthetic fiber is rapidly increasing to meet the 

market demand. According to the statistic from world Economy, synthetic fiber, which 

mainly as polyester and nylon fibers have the higher market share of all fiber types 

(Bio-based News, 2019).  

 
 

Figure  5: World fiber Production: 110 Million Tons in 2018 

Retrieved from: https://news.bio-based.eu/natural-fibres-and-the-world-economy-july-
2019/ (Accessed: November 23, 2020) 

 

 The synthetic fibers can be produced into yarns with different method in 

details to the natural fiber. It converts from plastic elements and chemical combined 

into producing yarn types as shown in figure 4 (Zhang, 2014, pp 6-96). 
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Figure  6: Processing synthetic step from fibers to yarns. 
Retrieved from: https://www.jcfa.gr.jp/english/seni/list/06.html (Accessed August 15, 

2020) 
 

 With this method, the yarn properties can be produced by adapting types of 

chemical and plastics, which can be harmful to the customers to be clothing although 

it is cheaper than the natural fiber. (McIntyre, 2004, pp 72-103) 

 However, the natural fibers, which mainly cotton, wool and silk are also 

important for human clothing because of their appearances and properties. They 
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mainly use for home textile and clothing. The market share for silk itself is 

significantly low to the fiber market that is belowed than 0.2% and mostly produced 

from China. (PMFR, 2020) 

 

 

Figure  7: 2020 Preferred fiber and materials market report (PFMR) 
Retrieved from: https://textileexchange.org/2020-preferred-fiber-and-materials-market-

report-pfmr-released (Accessed: November 23, 2020) 
 

The natural fibers are from natures made from animals and plants (Kozlowski 

and Mackiewicz-Talarczyk, 2020, pp 1-3). So, the converting process of fiber into 

yarns are different. The animal fibers are from that kind of animal hair which is short 

fiber and spun them into yarns. For example, wool yarn can be spunned from sheep’s 

hair as shown in figure 8 and figure 9. 
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Figure  8: Processing wool step from fibers to yarns. 
Retrieved from: https://www.pinterest.com/pin/309059593162313273/ 

(Accessed: November 23, 2020) 

 

Figure  9: Processing wool step from yarn to fabrics. 
Retrieved from: https://byjus.com/chemistry/wool-fibre/ (Accessed: November 23, 2020) 

https://www.pinterest.com/pin/309059593162313273/
https://byjus.com/chemistry/wool-fibre/
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 For cotton, the process is to collect the cotton flowers and spun them together 

and twist them with machine to be long fiber as cotton yarn as shown in figure 8. 

(Winchester, 2017, pp 105-185) 

 

Figure  10: Processing cotton step from yarn to fabrics. 
(Illustration by Pichatorn Nualdaisri, 2020) 

 

 

Figure  11: Cotton Flower 

(Photos by NammonDesign, Retrieved from: http://nammorndesign.com/?page_id=54) 
(Accessed: November 23, 2020) 
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Silk Spun process 

 

Figure  12: Silk spun process 

(Illustration by Pichatorn Nualdaisri, 2020) 
 

 Manufacturing silk by processing the silkworm can be called “sericulture”. Silk 

spun process has its own characteristic as it comes from silk cocoon (Shekar and 

Hardingham, 1995, p 25). The farmers need to feed the silkworm as described (in part 

2.3) for them to becoming cocoon: some are in white and some are in yellow.  First of 
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all, the local farmers will check the cocoons that are ready and prepare the proper 

cocoon to be boiled.  

 Secondly, the cocoon will be brought to boil for their fiber that will be reeled 

from the pot. Then, thirdly, the farmers will reel them from the boiling pot to get the 

raw silk. 

 Finally, by finish reeling into machine. The cocoon will become raw silk yarn 

ready to use (Figure 13). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  13: Raw silk yarn process 

(Photos by Pichatorn Nualdaisri, 2019) 
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 By this stage, some customers will try utilizing raw silk yarn to be unique 

products. Raw silk is the silk before removing the silk sericin which is a natural 

macromolecular protein from silkworm (Zhang, 2002). The sericin protein properties 

are useful because it resists oxidation, resists UV, is antibacterial, and absorbs and 

releases moisture. Zhang’s studies also found that sericin protein from silk can be used 

to blend with other materials for improving their properties. Unfortunately, raw silk is 

not popular and not widely use for textile industry because of its roughness and its 

appearance. 

 

2.4.2 Silk Yarn 

 

 Silk yarn is one of the most famous yarn in the world because of its properties 

and appearances as shiny and smooth. Its value makes it become valuable products for 

medium and higher-class customers. According to the previous part, raw silk can be 

finished with several processes such as boiling at 60 degrees Celsius with Hydrogen 

peroxide (Steyn and Olivier, 2010, pp 86-87). Then, raw silk becomes softer and shiner 

that use further mainly in clothing industry. Finished silk yarn can be boiled in any 

colors as purposes of use in the industry as seen in figure below.  
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Figure  14: Silk Yarn 

(Photo by Pichatorn Nualdaisri, 2019) 
 

 With the higher demand from textile products, high prices of silk have not 

been an obstacle. Global market has still required silk yarn to be the textile goods; 

such as clothing and home textile. Silk market has been growth continuously. At the 

end of 2020, the global market size for silk is about 19.7 billion USD and that expect 

to reach 28.71 billion USD by the end of 2025 (Marketdataforecast.com, 2020). 

Although the new founding substitute materials may affect the growing of silk 

market, there are the opportunities for silk to be developed for cosmetic and medical 

purposes in the future. 
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Figure  15: Global Silk Market Size, Trends & Forecast (2020-2025) 

Retrieved from: https://www.marketdataforecast.com/market-reports/silk-market  
(Accessed: Janurary 15, 2021) 

 

2.5 Surface Design 

 

 The surface design is type of artwork form such as pattern, design, hand 

drawing, illustration, and others on the surface of any subjects for improving their 

visual appearance and also functionality (Rezendes, 2013, pp 6-61). Enhancing the 

surface designs can attract more audience attention.  By definition, the subjects can be 

any products such as furniture, cushion, wallpaper, glass, and fabrics. For fabrics 

surface design, the designers can improve the attraction of any fabrics by adapting 

material uses, weaving technique, dyeing technique, and printing technique. These 
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different combinations can create the surface design of fabrics. (Irwin, 2015, pp 243-

250) 

2.5.1 Hand Weaving  

 

Hand weaving is one of the most popular textile making method. By weaving 

with hands, the fabric is to interlaces two or more set of yarn to form a two-

dimensional fabric by using weaving machine or loom (Fashionary, 2020, pp 74-135). 

Woven fabrics are classified as to weave according to the manner in which warp and 

weft cross each other. (Macar, 2016, pp 1-8) 

 

Figure  16: Wrap and weft diagram 

(Photo by Pichatorn Nualdaisri, 2020) 
 

- Warp is the fixed strings, which are the foundation of the fabric. Warp yarn 

remains in same place during the entire weaving process. A single thread of warp is 
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called an end. End per inch is the number of warp ends in one inch (Christopher, 2013, 

pp 10-15) 

-  Weft is the long thread woven though the warp. In order to weave the fabric, 

there is weave pattern, that will operated order of warp and weft. In handloom, there 

are two basic weaves.  A single thread of weft is called a pick. Picks per inch (ppi) is 

the number of weft picks in one inch. (Christopher, 2013, pp 10-15) 

Plain weave is the simplest type of weave. The weft yarn goes over and under the 

warp yarn (Lawler and Wilson,2002, p 10) 

 

Figure  17: Plain weave structure 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

Twill weave is to weave the weft yarn goes over more than one warp yarn and 

under one or more warp yarn. The interlacing sequence is the same in each row but is 

moved across by one warp yarn. (Davison, 2014, pp 13-16) 
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Figure  18: Twill weave structure 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

Weaving loom 

 

 There are a variety of loom available to the weaver such as frame looms, rigid-

heddle looms, inkle looms, tapestry and rug looms, table looms and floor looms. They 

can come in all shapes and size for weaving textile (Broudy, 1993, pp 9-162). This 

research will focus on floor loom. Floor loom have foot treadles under the loom front 

to back which connected one or more shafts. (Piroch, 2004, pp 16-38) 
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Figure  19: 4 wooden shafts table looms 

(Photo by Pichatorn Nualdaisri, 2020) 
 

Table loom parts 

 

1. Shaft: This is the frame consisting of variety of wires called heddles.  Every 

heddle allows warp yarn to pass through. The shaft has upward or downward 

movement of warp yarn, ensures the right running of the designed pattern  

2. Beater: It is a frame before of front beam. This beater usually beat the weft yarn to 

stick to the previous weaved weft yarn to give density to the fabric.  

3. Front beam: It is placed within the front of the loom nearest to the weaver. It is 

the beam roll, which keep woven fabric before cutting off from the loom.  
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4. Warp beam: It is the beam, hang warp thread for weaving.  

5. Treadle: Treadle is tied with the shaft. To lift each shaft up is to tread the treadle 

down and the shaft which tied will be life up.  

 

Basic weaving structure 

 

This figure is basic weave structure for 4 shafts loom. The following 

information is how to read basic woven structure (Chandler, 2009, pp 111-118). 

 
Figure  20: Twill weave structure 

(Illustration by Pichatorn Nualdaisri, 2020) 
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1. Warp threading draft  

 The figure shows the order of warp yarn threading into the shaft. This means the 

first yarn will be threading into shaft number 1, The second yarn will be threading into 

shaft number 2, the third yarn will be threading into shaft number 3 and the fourth 

yarn will be thread into shaft number 4.  The next yarn will be threading repeatly from 

one to fourth shaft until the last yarn.  

2. Shaft lifting combination shows the shafts that are to be lifted. From the figure 

means the first column next to warp threading diagram is shaft one and shaft three to 

be lifted. The next column means shaft two and shaft fourth are to be lifted.  

3. Weaving draft is the combination of shafts to be life. From the diagram means the 

first pick of weft yarn. The shaft one and three are to be lifted and second pick is the 

shaft number 2 and 4 are to be lifted.   

 

Weaving technique 

 

 According to Dixon (Dixon, 2007, pp 1-256), there are several weaving 

techniques and patterns on modern textile weaving society. The simple handloom 

from the previous section can provide different in fabric surface texture following the 

techniques. With 4-shaft looms, they can be created for more than a thousand of 

patterns. Two main interesting points that can interfere my local weaver are collapsed 

under weave and Ikat technique. 
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Collapse weave 

 

According to the previous studies by Anne Field (Anne Field, 2008, p 18), the 

collapse weave technique is the idea that creating new fabric texture by adjusting the 

composition of silk and wool as a warp and a weft, and then soaking the fabric into 

warm water to process shrinkage of wool. With this process, the crinkle or pleat fabric 

texture will be appeared. 

Collapse cloth is caused by many factors. A feature in common of collapse 

cloth is flexible and fluid in movement (Anne Field, 2008, p 18). When it is taken of 

the loom and washed, the fabric will change to bends, distorts and deviated from the 

linear movement of original fabric. There are 2 factors, which caused the collapse 

weave effect. First one is contrasting the different yarn factors, such as twist, 

shrinkage and size. Secondly is using weave structure reacted with each other to form 

ridges and hollows. Many of collapse use both the properties of yarn and weave 

structure.  
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Figure  21: Sample of collapse weave structure 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

In figure: By following combination of yarn by using Shrinkable wool and 

Overtwist yarn which is multifilament yarn having a twist of a twist multiplier K 

within a range between 15,000 and 25,000 rounds (Kimura et al, 1984, p 5). It causes 

collapsed weave clothed in Figure 22 below.  
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Figure  22: Sample of collapse weave structure. 
(Photo by Anne Field, 2008, p 17)  

 

Ikat Technique 

 

Ikat technique is a long history cultural dyeing technique that was used by 

many countries across Asia such as Iran, Indonesia, Japan, Cambodia, India, and 

Thailand from generation to another. In Thailand, it usually can be called “Matmi” 

(Chaiyakanchit, 2006, p157). The main idea of this technique it to resist dyeing some 

parts on the yarns by binding or tight wrapping to the specific pattern when dyeing the 

whole yarn (Ghosh and Ghosh, 2000, pp 1-4). It can create a new pattern with different 

in color shades or create multicolor by repeating the process multiple times. 
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According to Buckley (Buckley, 2012, pp 1-20), some simple shapes such as dashes, 

hooks, and curls can be adapted when using the simple handloom. 

 

 

Figure  23: Fabric with Ikat technique 

(Photo by Pichatorn Nualdaisri, 2019) 
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Figure  24: Fabric with Ikat technique 

(Photo by Pichatorn Nualdaisri, 2019) 
 

2.5.2 Material selection 

 

Material selection is the fundamental role in textile design. The inappropriate 

materials to the work can cause the product as well as the design failure. A good 

selection directly leads to high product performance and enhance its property. The 

combinations among materials can provide several results to the work (Murray et al, 

1993, pp 1-4). These materials combining can be complicated for developing to be a 

new product. Several things for a combination from each material are needed to 

consider; for example, material properties, characteristics, appearances, values, and 

designs of a product form. According to the study from El Mogahzy and Chewning in 

2001 (El Mogahzy and Chewning, 2001, pp 12-168) concepts and analytic process 
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required to blend different material for a deep detail. The concept can be applied from 

crossing material type. In their study, to generalized fibers creating fabrics from non-

fiber materials. Finally, the key aspects of material selection are the important of 

combination between designs and characteristic values. 

The first question from this phase is that “does the material to be selected can 

be a core issue to identify the product problem stated?”. A good material can enhance 

the product performance and prevent its failure. In some situation, it can perform 

better beyond the limitations of the existing ones. For example, a poor appearance of 

clothing sometimes is not because of the design problem, but the material selection 

from inappropriate fibers. In this stage, the fiber type is the critical issue of design 

factor which is link to the initial problem stated. In other situation from their studies, 

the new material can be used to enhance the existing well-performed products in term 

of differences and appearances. Denim jean is a good sample as it made from cotton 

since 19th century. Customers is familiar with the appearance of cotton fibers, then 

some new fiber types such as polyester, flax and spandex are blended to enhance its 

properties without changing the appearance. So, questions to the product problems are 

necessary to specify the material selection. 

For textile industry, the basic component of textile product is fiber, which can 

be categorized by the characters and properties. They are mainly from natural sources 

(cotton, wool, and silk) and synthetic sources (nylon, rayon, and polyester). There are 2 
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key criteria of material selection purposes to improve the existing ones, for 

performance and for functions.  

For performance – is for comfort, safety, care, appearance, aesthetic, biological 

resistance, environmental resistance and durability. 

For function – is for fiber density, cross-sectional shape, stiffness, strength, 

surface morphology, time-dependent behavior, durability under conditions, and 

strength-to-weight-ratio. 

The next step is to find the material candidate for the expected new 

development products. The search needs to be on the existing product problem basis. 

Dieter (Dieter, 1983, pp 14-18) stated that screening property and scaning property are 

two important terms for this phase to find the set of material candidates suitable for 

the existing products according to the product problems. The material candidates are 

needed to be in-depth analyzed and evaluated on several depending factors in order to 

improve the product performance. In this stage, the critical aspects about their 

limitations should be identified for the appropriate ones. The outcome from material 

selection can be finally a single material or combination of some materials mixed 

together to meet the desired application (Shackelford, 1996, pp 31-32).  
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2.5.3 Printing design  

 

The first step to process printing design begin with researching an inspiration, 

which coming from exploration ideas and influences. In developing the inspiration 

into own personal print design, the designer may consider design style or aspects of 

print process that support the inspiration idea.  

Design style in printed textile have four main groups are floral, geometric, 

world culture and conversational (Briggs-Goode, 2013, p 17).  

-  Floral: Any design that about flowers or plant. Floral design exists in many 

difference styles and reflects both historical and contemporary design sensibilities 

(Briggs-Goode and A Russell, 2011, pp 105-128). 

 

Figure  25: Floral printed pattern 

(Illustration by Pichatorn Nualdaisri, 2017) 
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Figure  26: Floral printed pattern 

(Illustration by Pichatorn Nualdaisri, 2017) 

-  Geometrics refer to abstract design that may comprise simple shape or more 

complex form such as stripe check spot including optic art. Oster (Oster, 1965, pp 

1359-1369) stated that “Optical Art is a new term of art, which is usually characterized 

by pristine geo-metrical figures and its production is immaculate”. It was first 

developed in the 1960s. (Yildirim, 2020, p 57) defied the “Optical Art” as an abstract 

art, which aim to provide a depth or three dimensions figure, mostly becoming the 

illusion of movement. The Optic Art will sometimes be known as “Retina Art” because 

the figures will influence the retinal that provide an illusion of vibration, movement, 

and flashing. In 1965, the Optic Art technique was presented for the first time in an 

exhibition called “The Responsive Eye” at New York Museum of Modern Art by 

Bridget Riley, Victor Vasarely and Josef Albers (Yildirim, 2020, p 58). Although there 
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were many criticizes about the Art presentations at that time, the techniques became 

popular and has been adapted to use in many industries such as fashion and 

advertising until today. 

 

 

Figure  27:  Geometric printed pattern 

(Amanda Briggs-Goode,2013, p.18) 
 

 

Figure  28:  Geometric printed pattern 

Retrieved from: https://www.tate.org.uk/art/art-terms/o/op-art (Accessed: November 1, 

2020) 
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Conversational can refer to the objects or scene in a descriptive way. It 

usually represents as the artist identity that present the scene as a whole picture, not as 

a repeat design. Sometimes, the image has the its own meaning that the artist use to 

communicate to their customers. (Briggs-Goode and A Russell, 2011, pp 105-128) 

 

 
 

Figure  29: Conversational printed pattern 

(Amanda Briggs-Goode,2013, p.20) 
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Figure  30: Conversational printed pattern 

Retrieved from http://www.claretherese.com/conversational-design-and-pattern.html 
(Accessed: November 1, 2020) 
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World culture, Historic or geographic relate to different cultures from 

around the world or Ethnic design.  (Briggs-Goode and A Russell, 2011, pp 105-128) 

 

Figure  31: Oriental imagery print by Mary Katrantzou, a textile designer 

 (Amanda Briggs-Goode,2013, p.21) 
 

 

Figure  32: World culture printed pattern 

Retrieved from https://www.dreamstime.com/illustration/indian-motiff.html  
(Accessed: November 1, 2020) 
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Printing repetition style  

 

 Most commercial textile design are produced to be printed in repeat onto rolls 

of fabric that are relatively large. (Briggs-Goode, 2013, p 56) There are print styles, 

which most of the designer use for design the fabric 

 

Multidirectional design: The design come from multiple directions.  

 

 

Figure  33: Multidirectional design 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Block repeat: The design is in grid-like structure. 

 
Figure  34: Block repeat 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

Half-drop: This can refer to step repeat. The convention is that the drop of the step  

will be half the size of the design (Briggs-Goode,2013, pp 56-57) 

 

Figure  35: Half drop repeat 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Brick repeat: This refer to the standard brick formation of the building. 

 

Figure  36: Brick repeat 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

Turnover repeat: This refer to the element of the design is flipped in both vertical 

and horizontal as called mirroring effect.  

 

Figure  37: Turnover repeat 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Spot Repeat:  As called satten preat. The element is appeared in ramdon and 

multidirectional within a square.  

 

Figure  38: Spot repeat 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

2.5.4 Finishing Process 

 

  Finishing process is an additional chemical or mechanical treatment applied to 

change a fabric’s appearance or properties (Fashionary,2020, p 204). Finishing 

process include pre-treatment used such as bleaching, glazing, sizing, or enhance 

appearance through printing and dyeing.  

 

Textile printing: printing is one of the finishing processes, which can enhance 

appearance of textile surface. There are printing methods as following. 

(Fashionary,2020, p 204) 
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Roller printing: The pattern is printed by engraved roller. This method can 

print high order minimum with high production speed. It can print continuous lines or 

pattern but it’s suitable for knitted fabric.  

 

Figure  39: Roller printing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Screen printing: The Pattern is printed by spreading the pigment across the 

stencil screen also known as silk screen printing as the stencil screen are made of silk 

in the past. This method suitable for low minimum order flexible pattern size but it’s 

time consuming and costly to develop the screen.  

 

Figure  40: Screen printing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Transfer printing: The pattern is printed on to other materials first and then 

transfered to textile piece usually by a heat press process. This method is for low 

minimum order, need special printing paper and dyed but restricted for polyester 

fabric.  

 

Figure  41: Transfer printing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Digital printing: The pattern is printed by inkjet printer, which control by 

computer. This method is convenient for pattern development with wide color range 

available but need special ink for printing. 

 

Figure  42: Digital printing process 

(Illustration by Pichatorn Nualdaisri, 2021) 

 

2.5.5 Dyeing:  Different coloring agent will be used depending on the type of fabric 

(Fashionary, 2020, p 201). Type of dyeing are provide as following; 

- Acid dye is suitable for protein fiber such as wool, silk and nylon.  

- Azoic dye is is also called Naphthol dye.  suitable for Cotton and Cellulosic 

- Basic dye is common for synthetic dye. suitable for Acrylic  

- Direct dye is suitable for cotton fiber or cotton fabric but there is a lot of color 

fastness. It can be improved after treatment.  

- Disperse Dye is suitable for nylon, cellulose acetate, polyester and acrylic 

fiber but it need high and more pressure for the dye bath.  

- Sulphur Dye is mainly use for cellulose fiber.  This dye provides black shade.  
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- Vat dye is very ancient class of dye. The original of vat dye is natural indigo 

dye.  

- Oxidation dye is aromatic compound chemical. It is colorless. The chemical 

uses diamine, Aminophenols & Phenols 

- Optical dye can absorb light in the violet and ultraviolet region of the 

electromagnetic spectrum.  

- Solvent Dye is to dye into soluble in the solvent of organic nature. Many of the 

solvent dyes are generally the AZO dye.  
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Dyeing Method  

 

The method of dyeing should be chosen according to type of fabric or garment 

being produced. (Fashionary, 2020, pp 202-203) 

 

Stocking or Top dyeing: this method is for loose unspun fibers such as wool fiber. 

The material is put into large vats with heated to appropriate temperature.  

 

Figure  43: Stock dyeing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Dope dyeing is used for filament fibers. The dyes are added to the spinning solution 

before extracting the filaments. 

 

Figure  44: Dope dyeing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

 

Yarn Dyeing: this method is done after the fiber are spun into yarn.  

 

Figure  45: Yarn dyeing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Piece dyeing: this method is done after weaving and knitting process. The fabric 

which require solid color need pieces dyeing process. 

 

 

Figure  46: Piece dyeing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Garment dyeing this method is for completed garments. This use for simple form 

garment such as sweater and T-shirt.  

 

Figure  47: Garment dyeing process 

(Illustration by Pichatorn Nualdaisri, 2021) 
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2.6 Textile innovations.  

 There are several innovations for the textile, including photochromic pigment 

and retroreflective technique. These two innovations are popular to adapt with fabric 

to create the reflection effects.  

 

2.6.1 Photochromic Pigment 

 

According to the previous studies, Parhizkar, Zhao and Lin (Parhizkar et al., 

2014, p 156-160) stated that the UV sensitive pigment or Photochromic pigment can 

be changed in color from translucent white to its responsive color when exposed to 

any UV light and sometimes in different temperature conditions.  

 

Figure  48: The photochromic pigment colors change. 
Retrieved from https://th.aliexpress.com/item/4001201243059.html 

(Accessed: November 1, 2020) 
 

https://th.aliexpress.com/item/4001201243059.html
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It was first found in literature in 1867 that the color can be changed under light 

condition (Fries et al., 2004, p 251).  The technique had been interested by many 

researchers over time for more exploration according to the research publication in 

figure below. 

 

Figure  49: Number count on the publication in year over time. 

 

 Although these publications were mostly for the chemistry and science 

subjects, the study from Viková and Vik (Viková, M. and Vik, M., 2014, pp 15-21) 

tried focusing on adapting the technique with the clothing industry to indicate how 

strong of the Sun light when people go outside. Because people cannot see the UV-
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light by eyes in any conditions, they would not know how strong of UV light 

receiving in everyday life. 

 

 

 

 

 

Figure  50: The photochromic pigment colors change due to the strength of UV light. 
(Illustration by Pichatorn Nualdaisri, 2021) 

 

With more study about the photochromic pigment chemical, some industries 

have tried to adapt this innovation to enhance the products ability as they can change 

the color under different conditions. Beauty and fashion industry have utilized this 

technique creating the changeable colors into their products which attract more 

customers’ attention (Higgins, 2003, pp 63-67). 

 

 

 

Mild UV Light Strong UV Light 

Remove Remove 

Colorless Mild Color Reveal Strong Color Reveal 
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Figure  51: The nail adapting photochromic pigment colors. 
Retrieved from https://in.pinterest.com/pin/829858668809772187/  

(Accessed: December 15, 2020) 
 

The photochromic pigment has been applied to the textile surface by coating 

them on the surface (Khattab et al, 2018, pp 143-152). The research subjected “Smart 

textile framework: photochromic and fluorescent cellulosic fabric printed by strontium 

aluminate pigment” found that the photochromic pigment can be an ingredient to print 

on the fabric surface. This research started from mixing the necessary chemicals and 

tried to screen-printing on cotton fabric surface. The cotton fabric in this research was 

in red color and the photochromic is in green and yellow. The results showed that the 

red cotton fabric turned to yellow and green colors on the surface when the fabric 

expose to the light. Moreover, the pattern of photochromic printed was obviously been 

seen in dark condition. 
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Figure  52: Smart textile framework: photochromic and fluorescent cellulosic fabric 

printed by strontium aluminate pigment. 
Retrieved from https://www.mdpi.com/2073-4360/13/1/155 

(Accessed: December 15, 2020) 
 

 From the previous studies to the present, the photochromic technique is 

utilized in the clothing industry more with the ability to change color in different UV 

light condition. By print screening with the photochromic on the T-shirt surfaces, the 

pattern can change into multiple colors from indoor to outdoor. This technique of 

printing was interested by fashion customers in the present since one cloth can change 

the style under different circumstance. (Corns et al., 2009, pp 249-261) 
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Figure  53: The t-shirt prints with photochromic pigment colors. 
Retrieved from https://www.colourchange.com/faqs-photochromic/ 

(Accessed: December 15, 2020) 
 

 

Figure  54: The t-shirt prints with photochromic pigment colors. 
Retrieved from http://dpi-

insights.com/index.php?option=com_k2&view=item&id=97:color-changing-
inks&Itemid=745 (Accessed: December 15, 2020) 

 

https://www.colourchange.com/faqs-photochromic/
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2.6.2 Retroreflective 

 

Retroreflective yarn was first created to enhance the nighttime clothing ability 

(Önlü and Yaşar, 2011, pp 22-32). It is usually benefit for clothing that supports ability 

to be seen by others at night. (Kim, Lee and Jo, 2017, p 2) have presented the invention 

that a “Retroreflective yarn was made by coating the yarn surface with polymer 

formulations comprising water-based thermosetting urethane resin and retroreflective 

glass beads”. 

Literature from Önlü and Yaşar in 2011 (Önlü and Yaşar, 2011, pp 22-32) has 

also explained that the retroreflective pigment can create interactive clothing, which 

can play with the light. It can refer as retroreflective materials. The technique is based 

on the reflection from the light source back to the same or near origin direction. This 

technique is different from the reflective as it will reflect light to other position. 

 

Figure  55: Retroreflective technique 

Retrieved from http://www.nextstagepro.com/retroreflective-markers.html  
(Accessed: Janurary 16, 2021) 
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 Some clothing industry use this technique to help people to improve ability to 

be seen at night. So, the Retroreflective technique play an important role to the 

clothing industry for the career that need to work that risky position at night such as 

security guard or road maintenance workers (Kelleher and Stanhope, 2004, p 2). 

 

Figure  56: Retroreflective techniques for nighttime workers. 
Retrieved from https://flaggerforce.com/blog/alight-in-the-night-retroreflective-gear-for-

night-work/ (Accessed: Janurary 16, 2021) 
 

 

 

 

https://flaggerforce.com/blog/alight-in-the-night-retroreflective-gear-for-night-work/
https://flaggerforce.com/blog/alight-in-the-night-retroreflective-gear-for-night-work/
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Figure  57: Retroreflective technique for nighttime workers. 
Retrieved from https://www.lazada.com.my/products/high-reflective-stripe-v-shape-v-

safety-vest-safety-jacket-night-safety-outdoor-jogging-cycling-i1003438542.html  
(Accessed: Janurary 16, 2021) 

 

From this technique, some companies have found that the Retroreflective 

technique can darken the surrounding area to emphasize the reflective are if it is taken 

the photo with flash. So, they developed the technique to be the clothing for 

preventing hidden photo capturing at night. It is benefit for the actors and actresses 

who do not want to get caught by the camera at night by unwelcomed paparazzi (Li 

and Jian, 2011, p 15).  

https://www.lazada.com.my/products/high-reflective-stripe-v-shape-v-safety-vest-safety-jacket-night-safety-outdoor-jogging-cycling-i1003438542.html
https://www.lazada.com.my/products/high-reflective-stripe-v-shape-v-safety-vest-safety-jacket-night-safety-outdoor-jogging-cycling-i1003438542.html
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Figure  58: Retroreflective clothing for preventing hidden photo capturing at night. 
Retrieved from https://www.sundayguardianlive.com/fashion/5773-camera-shy-

celebrities-are-opting-anti-pap-fashion (Accessed: Janurary 16, 2021) 
 

 

Figure  59: Retroreflective clothing for preventing hidden photo capturing at night. 
Retrieved from https://www.diyphotography.net/anti-paparazzi-scarf-become-popular-

celebrity-fashion-accessory-thats-rendered-completely-useless-turning-off-flash 

 (Accessed: Janurary 16, 2021) 
 

 

https://www.sundayguardianlive.com/fashion/5773-camera-shy-celebrities-are-opting-anti-pap-fashion
https://www.sundayguardianlive.com/fashion/5773-camera-shy-celebrities-are-opting-anti-pap-fashion
https://www.diyphotography.net/anti-paparazzi-scarf-become-popular-celebrity-fashion-accessory-thats-rendered-completely-useless-turning-off-flash
https://www.diyphotography.net/anti-paparazzi-scarf-become-popular-celebrity-fashion-accessory-thats-rendered-completely-useless-turning-off-flash
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There is a modern innovation nowadays that transforming the Retroreflective 

pigment into yarn, called “retroreflective yarn”. This technique provides an option for 

the customers to select proper ways to utilize it according to the usage’s purposes 

(Alagirusamy and Das, 2010, p 265)  

 

Figure  60: Retroreflective yarns 

Retrieved from http://www.bbyarn.kr/?act=info.page&pcode=BB_yarn 

 (Accessed: Janurary 16, 2021) 
 

 

 

 

 

 

 

 

http://www.bbyarn.kr/?act=info.page&pcode=BB_yarn
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Kunihiko Morinaga is a Japanese fashion designer who use photochromism 

textile in his Anrealage Collection S/S 2016. He represented “Bone”, “Shape” and 

“Color” in his collection. One of the show represented the models dressed in white 

clothes while they walked through the runway all the patterns on white dresses are lit 

by UV light.  

 

 

 

 

 

 

 

Figure  61: Photochromism textile of Kunihiko Morinag, Anrealage Collection S/S 2016. 
Retrieved from 

https://www.irenebrination.com/irenebrination_notes_on_a/2015/09/anrealage-ss-16.html 
(Accessed: March 27, 2020) 
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Another interesting project from Kunihiko Morinag was inspired by 

“reflection,” The pattern on the clothes only appears through an iphone’s camera 

application after being photographed with a flash. 

 

 

 

 

 

 

Figure  62: Reflect collection by Kunihiko Morinag 

Retrieved from 
https://www.irenebrination.com/irenebrination_notes_on_a/2015/09/anrealage-ss-

16.html (Accessed: March 27, 2020) 
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2.7 Design Process 

 

The new innovations have been born overtime and everyone loves to see them. 

People will always see the outcome of the innovations for what they have been 

improved and also what they are from at the beginning. However, the success 

innovations are just achievements from thinkers who plan and design them in the 

period of time. Nobody knows how many times they have failed, and also what do 

they work on the research and development until they have achieved the goal. 

Design thinking process is a powerful methodology for creating new 

innovations from the thinker. It provides process of integrating social, human, 

business and technology factors. Curedale (Curedale, 2013, pp 28-56) stated that there 

are 4P environment of the process to promote the creativity, which are people, 

process, place and partnership. The elements need to be considered to collect the idea 

of improvement.  

People defines as the all human being that is relevant to the topic. 

Process defines as the problem-solving processes. 

Place defines as the working space and the environment. 

Partnership defines as a number of participants that provide development 

ideas to the topic. 

There are six main process steps of the Design think process in loops; defying 

problems, finding idea, experimenting, developing, creating prototypes, and evaluate 

(Plattner et al., 2009, pp 20-44). 
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Figure  63: Design Think process 

(Illustration by Pichatorn Nualdaisri related to Plattner et al., 2009, 2021) 
 

2.7.1 Define the problem 

 

Müller-Roterberg (Müller-Roterberg, 2018, pp 7-15) stated that the first phase is 

about understanding the area of problems, including the questions as follow: 

- What are the problems? 

- Why they are the problems? 

- What are the obstacles to these problems? 

- What are the requirements needed to solve the problem? 

Design 
Process

Define the 
problems

Collect the 
information

Experiment 
and 

Analyze

Develop

Create 
Product

Evaluate

https://www.researchgate.net/profile/Christian_Mueller-Roterberg
https://www.researchgate.net/profile/Christian_Mueller-Roterberg
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After that, the method process to answer these questions is to clarify who and 

what must be integrated into the processes. Then, finally, it must be defined that how 

to formulate framework to the questions according to people need. In some area of 

developments, (Andler, 2016, pp 54-64) has suggested the WH questions as what, why, 

who, where, when and how to define in-depth whether one question is a problem or 

not. The possible solutions to process of development will be increased when the area 

of problems can be all clarified. Then, the available sources around these questions 

will provide the framework conditions to the problems according to the area; 

- Why are the existing ones being not enough? 

- What are the limitations? 

- Why do have no sufficient solutions so far? 

 

2.7.2 Collect the information 

 

 In this phase, the focus will be on the real target group of potential customers 

or users for understanding the situations. In 2016, Christensen and Raynor 

(Christensen and Raynor, 2003, pp 125–148) has suggested the “Jobs-to-be-done” 

concept, which focus a job as a task to specify the problems from customers’ or users’ 

viewpoints to meet their satisfaction. Normal customers or users are not important, 

compared to the extreme ones that are relative to the specific products and aware of 

the products’ problems. This group, sometimes, has already found their own 

development solutions to the products. Then, several methods, such as secondary data, 
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interviews, surveys and observing, can be used as direct or indirect process to get the 

customers or users feedbacks. On this process, to clearly understand the problems is 

necessary before writing the survey questions to the customers or users. According to 

these methods, the essential information from customers’ and users’ viewpoints to the 

problems will be collected. 

 

2.7.3 Experiment and Analyze 

 

  “Creativity is a journey, not a magic event” said by Goller and Bessant (Goller 

and Bessant, 2017, p 141). This phase mainly knows as creativity process. Wallas 

(Wallas, 1926, pp 24-36) suggested that the idea can come from the flash of inspiration 

to the products or as systematically, so the idea to the development is no need to run 

sequentially. Potential sources of collected information about alternatives and 

improvement to the existing products can create the opportunities. After collecting the 

information, the findings should be analyzed and synthesized for the possible 

outcomes. The experiment and exploration would take place for clearly defying the 

objectives to the problems. The creative ideas will be analyzed through logical idea 

then the experiment would reveal the several possibilities. The experiment has no limit 

because it can result as a success or failure. These data create the exploration phase 

that has new findings, which will be synthesized for more development. 
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2.7.4 Develop 

 

 In the development phase, all essential relevant information will be 

brainstorming. The strengths and weaknesses from the synthesized explorations will 

be separated. The selected decisions will be brought to made on idea creation basis. 

Olsen (Olsen, 2015, pp 13-24) suggested to set up the hypothesis in this stage with the 

term “IF/THEN” questions. For example, if the materials and innovations combine like 

this, then the products can be developed in that way. This stage can be a lean start up 

for the development. Next step is learning by practicing. Blank (Blank, 2013, pp 104-

155) stated that doing them is better than finding the facts in office. All key findings 

will be combined to design the best development to the products.  

 

2.7.5 Design Products 

 

 The most important phase is to develop the product. The idea should be 

expressed as visual in concepts, such as designs, sketches, function, model and etc. A 

variety of visual concepts will help to define the final product development. All new 

improvement findings will be indicated and summarized as the explanation to the 

product designs. When selecting the appropriate designs from the ideas and concepts, 

next is to find the simplest way to produce a new product in order to meet the 

conclusion of the objectives. Then, analyzing all strengths and weaknesses from the 

chosen new products to produce an answer that originated from problems. Final stage 
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is to compare the new founding product to the one before developed (Luchs et al., 

2015, p 256).  

2.7.6 Evaluate 

 

 In final phase, the idea with product is needed to be reviewed whether what 

are enough developments for the products from the customers’ or users’ viewpoints. In 

this stage, all essential developments, experiment, explorations and ideas must be 

clarified to the customers and users. Also, the key information from design thinking 

process should be answered to the initial questions as they can develop the products. 

Andler (Andler, 2016, p 406-407) has offered the 5R rule in this stage to evaluate the 

development which are: 

Record: Write down as much as information as possible. 

Reduce: Reduce all communication into keyword. 

Recite: Cover all notes and remember them. 

Reflect: Think about what you can remember. 

Review: Repeat to step 3-5 

After evaluating the final work, the feedbacks will define the way to further a 

development. Then, the design thinking process will start over from the “define the 

problems” again as a loop as can be seen from figure 63. 
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2.8 Art as Experience 

 

Ross (1984, p 1) has summarized the aesthetic theory in several types, 

including music, art, technology and science. One of the famous theory that has been 

adapted to the present world is Art as experience by John Dewey (Dewey, 1934, p 3), 

which the Art form and its installation is created from the Artist’s experience. The 

audience can find the meaning and experience it themselves from the expression of 

the art installation.  

 

2.8.1 Concept 

 

“Experience is not a human state or frame of mind, but it is the field of human 

activity.” said by John Dewey (Dewey, 1934, p 118). In his point of view, Art is kind of 

experience that leads to consummatory qualities. Although the works of Art are 

always presented in term of objects such as painting, building or statues, they come 

from the actual life-experience from the Artists. Their experience come from the 

interaction between live creatures and the surrounding environment continuously, so 

that implicate with self-emotions and ideas in each moment. Sometimes, they create a 

piece of work to generate the stream of experience fulfilling the experience 

satisfaction; for example, playing a chess or painting a board. However, some 

philosophers have stated that most of experience have their own beginnings and ends, 

such as an important moment in history, which have the particular steps. John Dewey 

stated that the experience can be flown freely from different persons in one moment. 
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Ones can experience “what was before?” and “what is next?”, which gain differentiated 

of particular moment by themselves. To clarify, an experience can only be referred to 

a specific moment such as “that restaurant” or “that museum”, and people can suggest 

their own experience into different directions according to their ideas. 

 

2.8.2 Inspiration 

 

According to Dewey’s viewpoint, in art term, the inspiration comes from the 

individual experience of artists, fulfilling with the idea and emotions. Surrounding 

environments in each moments or objects can be collected to inspire the expand the 

experience, which can referred as “the inspiration”. There is no limitation for the art 

inspiration, which is powerful to influence people, such as drama and music. A good 

example is ancient Greek religion and mythology. The inspiration about the goddesses’ 

story can provide several gods statue that can influence people’s beliefs. Every art does 

something to some materials, the body, or something outside the body, whether with 

tools, and with a production of tangible, visible and audible (Barrett, 2010, pp 102-

115). It is a process of creating or doing, such as playing an instrument, dancing, 

laying the pigments, or designing the building. Before that, the important part for 

creating is “thinking”. Thinking is as a train of idea that is analyzed from many ideas. 

The train of idea is emotionally and practically distinguished to develop the quality of 

art’s doing. 
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2.8.3 Art aesthetic 

 

Aesthetic, in term of experience, can be referred as perceiving, enjoying, and 

appreciative. It represents the customers’ rather than the producers’ point of view 

(Dewey, 1934, pp 339-342). For example, the cooking is the ability to prepare the food 

from chefs, while taste and feel come from the customer’s side. For gardening, it is the 

houseowner who absorb the feeling of aesthetic from the gardener who plant and 

decorate the garden. The illustration shows the linked between kind of activities and 

feeling. Sometimes, the art work form which is created by the artist will provide the 

aesthetic emotion to the audiences who see the work form. From this view, it can be 

referred that “aesthetic” come from “artistic” who crate the work, and they are seem 

different but cannot be separated. For art, aesthetic can be referred in wide word as 

“beautiful”. The word itself includes emotion, appreciation, experience, feeling, and 

perceiving from ones who interact with that art. Nonetheless, a true artist should have 

sense of aesthetic of what his/her is producing by the experience and observation, 

without that it is not an easy task to contribute the meaning of result to others. The 

perceived result is in good quality if it can also control the production question. 

 

2.8.4 Art Form 

 

John Dewey (Dewey, 1934, p 207) stated that the art expression is a kind of 

construction with both action and results. The concern with art form is the art object 

that can express communication to us. An art object, which can be a simply one, is the 
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combination of other objects already in existence. It ignores the individual that create 

the new object, which has its own meaning. Sometimes, the expression come from a 

discharging personal emotion. For example, orange juice is created by the orange, and 

this is something new from its origin. As art, the object can express the experience and 

emotion that creates new perceptions and meanings to the others rather than who 

produced it. In this sense, a piece of art object is not as copying but expresses the new 

experience from the producer. It has no meaning from the individual components but 

it has external meaning by itself, which bring the uniqueness to the work. 

An art form expresses as a kind of communication that cannot be translated 

into any languages. It is the connection between the artist and the audience. The artist 

can express his/her feeling and emotion to the audience by expressing the work form 

as a language (Gibbons, 1998, pp 48-52). The artist needs to understand of “what it 

says” and “how it is saying” from the art form his/her created. Also, he/she need to 

answer the question of does the art form fit as aesthetic value rather than the using 

materials, do all materials proper suit for the art form, and Is the art form enough to 

create deep communication. The material is an important component for the art form. 

It is the common material that is reissued into new form for the art object. With the 

recreation idea, an old common material can change the art form to be fresh and 

unique.  

There is no age for work of art because it comes from the individual 

experience from ones who produce it. The art form can be created any time when it is 



 
 88 

esthetically experiences. Clive Bell (Bell, 1958, p 29) stated that the art form should 

provoke the audience sense of emotions. Colors, lines and structures are all essential 

relation components to create the aesthetic emotions. Moreover, a quality of 

experienced can be from the binding together among all defined elements to form a 

new object that provide new meaning to the audience’s aesthetic perception. Also, a 

good art form can provide the inspiration for new personal experience. The artist 

should prevent the error of communications to the audience from the art form. The 

errors can bring misunderstanding to the Artist’s purpose. 

 

2.8.5 Art installation 

 

Art can be more powerful if the audience can interact and experience with the 

work by themselves (Gibbons, 2001, p 20). From the previous part, the artists can 

express his/her experience with the creative thinking and emotion in term of aesthetic 

form to communicate the meaning and feeling to the audience. Art installation is one 

of the famous art form creation. It is the three-dimension artwork form that is 

constructed in specific spaces. Several medias, such as sound, video, light, reality 

performance, and virtual effect can be created for more emotions and understanding 

environment. The artists sometimes create the artwork installation that can interact to 

the audiences’ activity, called “Interactive installation”.  
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In 2010, Caroline Menezes mentioned about Ernesto Neto, the Brazilian artist, 

that “By converting the entire gallery into a sensorial universe was not enough for 

Neto. Furthermore, the artist transformed the Southbank Cultural Centre socially into 

one of London’s main attractions for the summer. Neto brought the social interaction 

found in the atmosphere of a Rio de Janeiro beach to the exhibition, asking people to 

take off their shoes and experience the habitat that he had created.” This is a good 

example of an art installation, with concept, of which Neto created the art installation 

and interactive art installation based on the theory of “Art as experience” by John 

Dewey and let the audience experience and feel the aesthetic artworks by themselves. 

Some pictures from the artwork can be seen as follow: 

 

Figure  64: The Edges of the World by Ernesto Neto (2010) 
Retrieved from https://www.dezeen.com/2010/07/05/the-edges-of-the-world-by-ernesto-

neto/ (Accessed: March 27, 2020) 
 

https://www.dezeen.com/2010/07/05/the-edges-of-the-world-by-ernesto-neto/
https://www.dezeen.com/2010/07/05/the-edges-of-the-world-by-ernesto-neto/
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Figure  65: “Art as Experience” concept, which found by John Dewey (1934). Presented 

by Ernesto Neto (2018) 
(Retrieved from https://www.archdaily.com/897449/brazilian-artist-ernesto-neto-
creates-giant-installation-in-zurichs-central-station (Accessed: March 27, 2020) 
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Chapter 3 

Research Methodology and Approach 
 

By nature, a research methodology will be defined by the research questions and 

its objective (Denzin and Lincoln, 2005, pp 1-32). This research aims to explore and 

understand about Thai silk by the origin in depth from local participants. Further, the 

data about situation and opinion of current Thai silk movement and practice will be 

collected as well as the information about innovative fabric from previous studies. The 

main research questions are as follow. 

1 What is the origin and advantage of Thai silk for all its components? 

2 How participants in different professional careers think about Thai silk in the 

present? 

3 How can researcher develop Thai silk fabric according to innovative textile by 

the previous research? 

4 Can the researcher create textile Art installation by using silk as main materials, 

combining with existing innovative textile technique? 

5 How participants in different professional careers have opinions about the project 

idea? 

6 How to create textile Art installation from Thai silk which the audience can be 

interact with? 

 According to chapter 2, the design thinking process will be adapted to find the 

problems and objectives of the research. The researcher’s methodology can be divided 
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into 3 phases: data collecting, experiment and exploration, and creating textile surface 

design according to the research objective. 

 

Figure  66: Methodology: Three main phases 

 

Firstly, phase 1, the focus will be collecting data for more understanding about 

Thai silk. The researcher will find the information of the market background of Thai 

silk, the present situation, and users’ perspectives on Thai silk. In the same time, the 

researcher will do field trip for observing Thai silk processing and species uses from 

their origins in different local areas. Moreover, the secondary method will be applied 

for studying today’s modern textile innovations. 

Secondly, phase 2, the researcher aims to utilize all data collected from phase 

1 for experimenting the variety of combinations. The purpose is to explore new 

innovations and techniques on the textile surface design.  

Phase 1: Data 
Collecting

•Qualitative in-depth interview

•Field trip

•Secondary method

Phase 2: 
Experiment

•Practice based experiment

•Exploration

Phase 3: 
Surface 
Design

• Practice based experiment

• Analysis and Synthesis
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Lastly, phase 3, where the experiment results from various technique 

combinations will be analyzed and synthesized to create an interesting textile surface 

design. This phase will provide key important elements of the surface designing and 

the way to utilize them. 

3.1 Phase 1: Data collecting 

Time frame: February – November 2018 

 

Figure  67: Methodology Diagram: Phase 1 

 

First of all, a qualitative method was chosen because the researcher can 

understand Thai silk in order to collect the data by an in-depth interview. It needs 

small samples with no limit of the participants’ opinions (Collis & Hussey, 2003, pp 

143-147). First, the sample group of specific participants from different careers that 
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have experience with Thai silk will be in-depth interviewed. The researcher has the 

same set of questions to collect their opinions about Thai silk. 

Some sample questions were in form of semi-structured questionnaire as following 

as Table 2: 

Question 1: What is your name? 

Question 2: What is your experience on designing, merchandising or any relating 

to Thai silk? 

Question 3: What kind of Thai silk species do you know? How difference of each 

species? 

Question 4: What is the value of Thai silk in your opinion? 

Question 5: What do you think Thai silk industry nowadays? 

Question 6: Do you have any problems when using Thai silk as a medium? 

Question 7: Do you have any experience when using Thai silk with other fibers? 

Question 8: Do you have any experience when using Thai silk to create interactive 

textile? 

Question 9: What is your opinion in using Thai silk with synthetic fiber? 

Question 10: In your opinion, why Thai silk is more popular in fashion than other 

goods? 
Question 11: Do you think that Thai silk are mostly the same pattern in the 

market and why? 

Question 12: Do you have any expectations over Thai silk industry in the future? 

Question 13: What is your opinion about using Thai silk as a medium to create 

interactive 

Question 14: Do you think that the Art installation from Thai silk would be 

benefit to Thai silk industry? 

Question 15: Do you have any suggestions for Thai silk developing project? 

 

 **interactive textile is textile, which the user or the audience can be interact with such 

as changing color, sound, etc. 

Table  2: Some major questions for Thai silk experienced participants 
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 Second, the researcher will do fieldwork and in-depth interview with group of 

local farmers and weavers. The information about Thai silk origin and process will be 

collected from silk farm at 3 places: Chachoengsao province, Surin province, and 

Department of Sericulture, Royal Thai government. Information will be collected as 

follow: 

1. Silkworm species exist in Thailand. 

2. Silk yarn reeling. 

         3. Silkworm farming. 

         4. Silkworm feeding. 

         5. Silk cocoon. 

         6. Silk characteristics. 

         7. Silk market.   

Third, the secondary method analysis was approached for studying on innovation 

textile literatures. Charmaz (Charmaz, 2000, pp 509-536) cited that the project can be 

developed to further the data and concept by analyzing the primary research dataset. 

Textile innovations and other yarn characteristics were studied in order to enhance 

traditional Thai silk.  

Phase 1: Data collecting discussion and analysis. 
The small group of experience participants from different field; including 

marketers, designers, brand owner, and studio owner were selected for in-depth 

interview as Table 3. 
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Questionnaire data 

Table 3: Participant details (See more at appendix 2) 

No Participants name Professional Career Number of year 

experience with Thai 

silk 

1 Ms. Supang  

Dang Klang 

- Owner and weaver at Mai Thong 

Suranaree Thai silk 

Over 50 years 

2 Assoc. Prof. Rapee 

Leelasiri 

- Owner and creative director at Rapee 

Leela 

Over 30 years 

3 Ms. Phreava 

Rujinarong 

- Owner and creative director at Termtem 

studio 

- Work experience at The Queen Sirikit 

Department of Sericulture 

Over 15 years 

4 Mr. Suradet Teerakul - Industrial products designer, The Queen 

Sirikit Department of Sericulture 

Over 10 years 

5 Mr. Wuthigrai 

Siriphon 

- PhD in textile, Royal College of Art 

- Lecturer at Department of Textile and 

Fashion Design, Faculty of Fine and 

Applied Art, Thammasat University. 

Over 10 years 

6 Mr. Thaweesak 

Chatsuwan 

- Brand owner “T.Chatsuwan” which work 

on modern Ikat Thai silk 

- “TIFA Innovative fashion” (2015) Winner  

- “Creative Textile Thailand” (2015) Winner 

- First runner up “SDC International Design 

London” (2015) 

 

7 Years 

7 Ms. Awika 

Samuksaman 

- New generation of textile artist 

- Part-time Lecturer at Chulalongkorn 

University 

4 Years 

8 Ms. Sammiyah 

Hakueling 

- Applied Arts young designer 5 Years 

  

Table  3: Participant details 

 

 Major questions were asked for their open opinions. Most participants gave the 

opinions about Thai silk value to the same way as valuable cultural fabric, which has 

shine and beauty texture. Also, Thai silk is connected to people’s belief from 
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generation to generation. According to Ms. Supang Danklang, as Thai silk designer, 

Thai silk fabric is a short time trend and not popular recently. Mr. Rapee Leelasiri 

supported the idea that the usage of Thai silk is so limited because people mostly use 

the materials for fashion. Although most participants have experience on interactive 

textile as well as the combination among yarn types, they thought that the pattern and 

usage of Thai silk remains the same. Some stated that the combination Thai silk yarn 

among other yarns are in the same way as it can create new surface design and 

properties, but the value of silk will decrease, comparing to one hundred percent silk. 

Mr. Suradet Teerakul discussed that the innovation textile and cultural Thai silk do not 

link together, then the flat pattern would be currently valuable silk as people 

understand. However, Mr. Thaweesak Chatsuwan as young Thai silk designer stated 

that the young blood designers are still interested in adapting Thai silk to other forms 

because of its value. As the researcher express the idea to the participants, they 

believed that the project will increase the value of Thai silk in term of “Textile Art 

Installation from Thai silk”. Ms. Phreava Rujinarong suggested that the project can 

break the wall of idea about cultural clothing product for upper class people. Mr. 

Rapee Leelasiri supported that it can connect to the future as digital world. Also, Mr. 

Wuthigrai Siriphon as professional stated that the designers can have fun adapting 

Thai silk to be more than cultural product. 
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In-Field Research data 

 

After research silk data, the researcher has been collected the data of silk 

species available in Thailand.  The researcher chose Surin province to collect the data 

because Surin is famous of ikat silk.  

First data collecting on Thai silk species available in Thailand 

 

Date Place Data 

7 February 2018 Baan Darn Jaroen, Baan Na-
trang Surin province 

-Mostly weaver use 100% silk. White 

cocoon from Jul mai thai for warp and 

yellow cocoon for weft. 
-Yellow cocoon from local farmer 

-Ikat technique is the main technique. 
- 50% natural dyes 

- Patterns are inspired by local culture. 
-Softener finishing by Clay mud 

 

Table  4: First data collecting on Thai silk species available in Thailand 
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Figure  68: Ikat silk from Baan Darn Jaroen, Surin province 

(Photos by Pichatorn Nualdaisri, 2018) 

 

Figure  69: Local weaver from Baan Darn Jaroen, Surin province 

(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  70: Natural dyeing process from Baan Na-trang Surin province 

(Photos by Pichatorn Nualdaisri, 2018) 
 

 

Second data collecting on Thai silk species available in Thailand 

 

Date Place Data 

13 February  2018 Baan Aung-toei, Chachoengsao 

province 

 

- Sericulture  

 

 

Table  5: Second data collecting on Thai silk species available in Thailand 
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Figure  71: Mulberry farm at Baan Aung-toei, Chachoengsao province 

(Photos by Pichatorn Nualdaisri, 2018) 
 

  

  

  

  

  

 

 

 

Figure  72: Mulberry leaves for feeding silkworm 

(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  73: Silkworm nursery in Baan Aung-toei, Chachoengsao province 

(Photos by Pichatorn Nualdaisri, 2018) 
 

  

  

  

  

 

 

 

 

 

Figure  74: Mulberry Silkworms 

(Photos by Pichatorn Nualdaisri, 2018) 
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Researcher did an interview silk farmer “Khun Nongnuch Knogwong” from 

Baan Aung-toei, Chachoengsao province. She obtains silkworms egg from department 

of sericulture, which is hybrid species, developed from department of sericulture. She 

does all the process from silkworm nursery to weaving silk fabric.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  75: Silk reeling process  
(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  76: Silk yarn for weaving from Baan Aung-toei, Chachoengsao province. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

After the researcher has interviewed with silk weaver and silk farmer, the 

researcher needed an information about silk species from an expertise in silk so 

researcher has been to Department of Sericulture, Royal Thai government to interview 

Mulberry silk specialist 
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Third data collection from researcher at Department of Sericulture, Royal Thai 
Government  

 

Date Place Data 

12 March 2018   Department of Sericulture, 

Royal Thai government  

Mulberry silk type 

 

Table  6: Third data collection from researcher at Department of Sericulture, Royal 

Thai government 

 

 Mulberry silk species data collecting from Buntree Chotimanotum, 

Agriculture Research officer from Department of Sericulture, Royal Thai government. 

Buntree explains how about silk species in Thailand that normally Thailand have 3 

type of silk species, which is Univoltine, Bivoltine. Multivotine, and hybrid species 

that has been developed by Department of sericulture. 

Univoltine Bivoltine Multivotine 

 

  

Silk spinning company 

Ex.Jul mai thai 

Silk spinning company 

Ex.Jul mai thai 

Local Thai farmer 

 

Table  7: Thai silk species from data collection 

(Photos by Pichatorn Nualdaisri, 2018) 
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Table  8: Thai silk species from data collection. 
 

 Apart from Univoltine, Bivoltine, Multivotine, there are hybrid species, which has 

been developed by Department of sericulture by combining two species, which are Univoltine 

and Multivotine silk to improve the weakness of each species.  

 

 

 

• Produce one generation per year

• Larval weight is comparatively higher and cocoons are 
heavy

• Denier of silk filament is above 2.3

• Not suitable for summer and winter season since the 
larvae are weak against unfavourable 

• All European races are Univoltines

Univoltine

• Produce two generations per year

• Length of the larval stage is short

• The leaf consumption to cocoon production is less and the 
quality of the cocoon is high.

• Inferior to that of Univoltine races.

• Cocoon weight, shell weight, filament length lesser than 
Uni/Monovotines.

• Most of temperate races are bivoltines.

Bivoltine

• Produce more than 5-6 generations per year.

• Length of the larval duration is short.

• In most of the polyvoltine races the leaf cocoon ratio is 
high.

• The length of the filament is short.

• Cocoon filament is fine and clean with little opaque but 
with more lustrous.

Multivotine

• Not susceptible to diseases
Can withstand higher 

temperature.
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Hybrid species Properties Photo 

Univoltine x 

Multivotine 

 

• Improve variety, higher 

yield, have yellow cocoon. 

• Produce cocoon for reeling 

by hand. 

• Weak against unfavourable 

conditions 

 

 

 

      

Table  9: Thai silk hybrid species from data collection 

(Photos by Pichatorn Nualdaisri, 2018) 
 

 After the researcher collected all data about mulberry silk type from both local 

farmer, Mulberry silk expert and weaver. The researcher chose Multivotine silk to 

experiment in depth to create new texture from hand weave technique. Its silkworm 

comes from local and can hatched several times a year. It is not susceptible to diseases, 

can grow perfectly under Thai weather condition and the yarns produced from it has 

outstanding characteristic, which tends to provide new innovative textile surface and 

also useful functionality. 

 The researcher has been to Surin again to meet Multivotine silk farmer. His 

name is Jakrapong Phokeaw who is both silk farmer and also silk weaver. He said he 
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is the 3rd generation of silk farmer. Apart from being rice farmer, they raised silk 

worm and weaved silk fabric for an extra income during rice harvest off season.  

 

Fourth data collecting on Multivotine silk farmer from Surin, Thailand 

 

Date Place Data 

19 April 2018  Baan Na-trang Surin province  Multivoltine silk (Native Thai silk, 

Yellow cocoon)  

 

Table  10: Fourth data collecting on Multivotine silk farmer from Surin, Thailand 

 

 

 

  

 

 

Figure  77: Jakrapong Phokeaw silk farmer in Baan Na-trang, Surin, Thailand 

(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  78: Multivotine silk cocoon or yellow cocoon 

(Photos by Pichatorn Nualdaisri, 2018) 
 

  

  

 

 

 

 

  

 

Figure  79: Raw silk Yarn 

(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  80: Bleed silk yarn 

(Photos by Pichatorn Nualdaisri, 2018) 
 

Univoltine 

(Jul Mai Thai) 

Multivotine 

Surin farmer 

Hybrid silk worm 

Chachoengsao farmer 

 

 

 

 

 

 

 

Table  11: Comparison between silk farms available in Thailand 

(Photos by Pichatorn Nualdaisri, 2018) 
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Univoltine 

(Jul Mai Thai) 

Multivotine 

Surin farmer 

Hybrid 

Chachoengsao farmer 

 

 

  

 

Table  12: Comparison between silk cocoons available in Thailand 

(Photos by Pichatorn Nualdaisri, 2018) 
 

Fifth data collecting on Surface design and related studies. 
 

Date and Place Data Photo 

12 March 2018 

TCDC Material 

connection 

 

Material 

Selection 

 

 

 

 

 

 

 

 

 

 

 

Non-woven silk fiber sheet from post-industrial 

silk cocoon waste.  
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Online data 

collecting 

Silk product 

Apart from 

Costume.  

 

 

 

 

 

 

 

Silk face mask which helps moisturizing, anti-
wrinkle, stimulating the collagen growth in 

deeper skin. 

 

Table  13: Fifth data collecting on Surface design and related studies. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

 Apart from costume and fashion industry, there were researches about 

Multivotine silk or yellow silk in many areas such as functional textiles, cosmetics, 

and medical area. The data collecting from Material connection of TCDC or Thailand 

Creative and Design Center (currently renamed to Creative Economic Agency (CEA), 

show that 100% post –industry silk cocoon waste can made nonwoven silk fiber sheet. 

The sheets are soft, flame retardant surface that can be incorporated into other fabrics 

or product that can be used as blanket filters and home decoration. 

Another interesting research about Thai silk product from local weaver in 

Thailand, with the support from Department of Sericulture, Royal Thai Government, 

is Thai silk paper. The weaver adapts the way silkworm to spun its fiber into a cocoon 

from vertical to horizontal way so the silkworm can create silk paper, which can be 
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used as silk mask for cosmetic or decoration area.. This process spends less time 

consuming than making silk tread and woven them into silk fabric, so the silk farmer 

can get extra income from sericulture.  

Studies of Material combination and Technique by researcher 

 The yarn count of Multivotine silk was started to study in order to combine 

with other fiber for learning their characteristics and limitations.  There is a 

measurement standard on Handspun silk by the nation Bureau of Agricultural 

Commodity and Food Standards, Ministry of Agricultural and Cooperative, which can 

be the reference for Thai silk yarn count for this research. 

Multivotine silk yarn can be classified from its layer as following 

• Mai 1 or Mai Noi or Mai Kreu is the silk yarn reeled from the inner layers of 

the cocoon shell.          

• Mai 2 or Mai Sao Loei is the silk yarn reeled from a combination of the inner 

and outer layers of cocoon shell.                                                                                                                                                                     

• Mai 3 or Mai Leub or Mai Laeng is the silk yarn reeled from the outer layer of 

the cocoon shell with the addition of the fross or from the innermost layer. 
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Figure  81: Mai Noi 

(Photo by Pichatorn Nualdaisri, 2018) 
 

Mai 1 (Mai Noi) and Marino Wool was chosen to be a warp and 100% 150 

denier Thai silk and over twist Thai silk yarn to be the weft for this primary research. 

The pattern or structure of the fabric was a plain woven piece to test the texture of silk 

and Mario wool when combined as a warp. This technique can also been called 

“Collapse weave”. By the meaning, Collapse cloth is the cloth that takes on an entirely 

different appearance as the threads draw up and create puckers when removed from 

the loom and washed. Then, weaving with high-twist yarns and contrasting materials 

can create fabrics with livelier textures and elastic properties. Although these fabrics 

are flat on the loom, they were transformed by washing because water releases the 

energy of the different yarns and the fabrics.  
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Figure  82: Sample of collapse weave wash and after washed by Durham weaver 

(Photos by of Durham weaver, 2015) 
Retrieved from https://durhamweaver64.blogspot.com/2015/10/collapse-weave.html 

(Accessed: March 27, 2020) 
 

 

Figure  83: Collapse weave Structure by the researcher 

(Illustration by Pichatorn Nualdaisri, 2018) 
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Results of collapse weave from primary experiment.                                                                                                                                   

 According to the primary experiment by combining Thai silk and wool as a 

warp. 

1. The fabric after cut from the loom is 17 cm width and 14 cm width after wet 

finishing.  

2. There is shrinkage happen after wet finishing. High twist yarn weft created 

more shrinkage texture than untwisted Thai silk weft.  

3. The texture created from Thai silk and Mario wool is interesting. It is pleated 

texture on wool area and a little bit shiny from pleated silk area.  

 

Figure  84: Results of collapse weave from first experiment 

(Photos by Pichatorn Nualdaisri, 2018) 
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Secondary data 

 

 As mentioned in the chapter 2, there are several textile innovations as well as 

yarn types in the textile industry recently. From the researcher studies, the UV 

sensitive pigment and the Retroreflective technique seem to enhance the fabric 

surface design, at least to improve its functionality. However, these innovation 

techniques have been less applied with the Thai silk that was difficult to be found on 

the previous literatures. The researcher will need to explore the information by 

adapting these techniques with Thai silk in some different ways in the next experiment 

section. 

 For the other material and yarn uses, the researcher has studied on several yarn 

types: including natural fiber and synthetic fiber. The studies in synthetic yarn types in-

depth in chapter 2 has found that most of them seem to decrease the value of Thai silk 

from users’ perspective that was collected the idea from questionnaires. The natural 

fiber seems to be appropriated for the Thai silk. In many occasions, yarn has lost its 

characteristic on the fabric surface, so this led to different purpose as the researcher 

need to focus on Thai silk. Describing its story by showing on the fabric surface, raw 

silk is an option to be adapted due to its characteristics as rough and in yellow color. 

Moreover, the researcher has found that the retroreflective technique is adapted to be 

retroreflective yarn in modern innovative textile. The researcher will alter both 

retroreflective pigment and the retroreflective yarn to experiment with Thai silk in 

various ways to explore the possible outcome in purpose of enhancing the fabric 

surface design. 
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3.2 Phase 2: Experiment and Exploration 

Time frame: November 2018 - September 2019 

 

Figure  85: Methodology phase 2 diagram 

 

The experimental methodology is the testing among one or more independent 

variables for observing the results (Sørensen et al, 2010, pp 313-322). The researcher 

experimented for enhancing the combination of techniques on weaving, material 

combinations, textile innovations and printing techniques from information data 

collected from phase 1. All can be divided as follow: 

P
h
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e 

2
: E
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t 

- Basic Weaving
- Pattern Weaving
- Adapting the reflective yarn
- Adapting UV sensitive pigment
- Use ornament as materials

Experiment 1

Experiment 2

Experiment 3

Experiment 4

Experiment 5

Experiment 6

Experiment 7

Experiment 8
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1. Basic weaving.  

2. Pattern weaving. 

3. Combining with reflective yarn.  

4. Printing with UV sensitive pigment.  

5. Use other ornament materials to create texture.  

 

Phase 2: Experiment exploration and synthesis. 

Experiment 1: Dying Silk yarn with UV sensitive technique. 
 

 UV solar pigment or Photochromic pigment is a color changing pigment that 

changes color from translucent white to its own responsive color when exposed to 

sunlight or UV light. In the recent textile market, Photochromic pigment are popular 

in screen print on cotton, and synthetic fabric.  

Problem:  The evidence from the literature review found that dyeing UV sensitive 

pigment on Thai silk yarn are not popular, and this technique is new for using with the 

Thai Silk yarn. So, it will be experimented to test the outcome that can yielded results.  
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Figure  86: The pigment when it has been exposed to the indoor light and with the 

sunlight 

(Photos by Pichatorn Nualdaisri, 2018) 
 

Ingredient: for the UV solar pigment dyeing.  

1. Binder 10 

2. UV sensitive dye 

3. CAT50  

 

 

 

 

Figure  87: Ingredients to use with UV sensitive pigment. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

Sunlight  Indoor light  
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Process  

1. Soak the yarn into CAT 50 in order to decrease the pH level of Silk yarn.  

2. Dye the yarn with water, binder and the UV dye pigment. The proportion is 

water 10: binder 1 and UV dye pigment. (Depends on intensity of the color 

shade needed).   

 

 

 

 

 

Figure  88: Soaking and Dyeing the Silk yarn for 15 minutes 

(Photos by Pichatorn Nualdaisri, 2018) 
 

Result:  The Silk yarn has dyed for 3 times.  

The 1st attempt, it absolutely has no effect on the yarn color.  

The 2nd attempt, UV dyed pigment was added more, and the color of the yarn 

slightly changed when exposed to the sun light.  

The 3rd attempt, THTI (Thailand Textile Institute Expert) suggested to decrease 

more the pH level of Silk yarn, so that would provide more acidic and be easier to 

absorb the color. Then, CAT50 can be applied by soak the silk yarn before dyeing 
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with UV pigment. Finally, the yarn colors changed when exposed to the sun light with 

this attempt.  

 

 

 

 

 

 

 

 

  

Figure  89: The yarn prior to the sunlight and after exposed to the sunlight 

(Photos by Pichatorn Nualdaisri, 2018) 
 

 

 

 

 

 

 

Sunlight  Indoor light  
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Experiment 1 Discussion 

Topic Details 

Experiment Dying Thai Silk yarn with UV sensitive technique. 

Technique Soaking the UV sensitive pigment to the Thai Silk yarn.  

Material 

Combination 

100% Thai Silk 

Brief Result Soak the silk yarn with CAT50 before dying with UV pigment. 

Finally, the yarn colours change when exposed to the sun light. 

 

Table  14: Brief explaination on experiment 1 

 

Experiment 1 discussion:   

As studies in the previous chapter and the literature reviews, the result showed 

that the UV sensitivity pigment seems to be easily changed the color form on other 

fabric types such as cotton. This technique is straight forward to the result as the UV 

color itself can be changed from one to another when contacted with the UV light. So, 

when dyeing with the fabrics, the color of fabric will also changed.  

After soaked the Thai Silk yarn into CAT50 and dye it, then exposed the yarn 

to the sunlight. The colors seem to be appeared on the Thai Silk. The color, which 

changed from normal yellowish silk into purple in the result of the dye pigment. 

However, it was difficult to control intensity and stability of the color because of the 

thickness and hardness of the Silk yarn property. 
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From this result, the researcher mentioned that it was not completely suitable 

to dye directly to the raw Thai Silk yarn because it is difficult to control the intensity 

of color from raw Silk Yarn and it needed to be bleach before dyeing. Although it can 

change the color as from the previous studies, the color should be much controlled 

with other ways of dyeing. 

Experiment 2: Weave the finished dyed yarn with collapse weave technique  
 

 The experiment 2 would focus on using the dyed yarn from the experiment 1 

to weave for testing the result that can be happened when it is in the fabric. The simple 

pattern and cotton were brought to combine to create into final work. 

 

 

 

 

 

 

 

 

 

 



 
 125 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  90: Weaving the dyed yarn with collapse woven technique 

(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  91: The weaved fabric that tested with the UV flashlight. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

Experiment 2 discussion:  

Topic Details 

Experiment To weave the finished dyed yarn with collapse weave technique. 
 

Technique Collapse weave  

Material 

combination 

Warp yarn: Thai silk and wool. 
Weft yarn: UV dyed Thai Silk yarn. 

Brief Result -  The UV dyed yarn, which was weaved into the warp, changed color 

while exposed to the UV light.  
-  Collapse woven texture crinkled a bit after soaked into water.  

 

Table  15: Brief explanation on experiment 2 
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 From the experiment 2, the researcher has found that the silk yarn can actually 

absorb the UV pigment dye, and also directly effect to the UV light. Moreover, when 

the weaving was finished, the experiment found that the dyed yarn on the fabric 

maintained sensitive in any spot that the UV light contacted. In other word, the whole 

fabric can be changed in color definitely when it is outdoor from this state. On the 

other hand, the colors would change back to its origin when indoor. However, 

although the experiment on changing in fabric colors with UV is success, there were 

some problems stated from the finished weaving fabric. 

Problems stated: 

1. Thai-silk yarn is too thin. It can easily break when using as a warp. 

2. Weave patterns need to be more creative. 

3. Color fastness happens on wet finishing process. 

Apart from the dyeing technique with the lab, the researcher needed to 

experiment the UV dyeing pigment with the local technique especially with tradition 

weavers and farmers. The researcher has set up the assumption that the same raw 

materials but in different dyeing technique may change the results. Moreover, the 

experiment was also straight forward to the Durham’s study as the new crinkle texture 

was appeared. However, the Thai Silk, which should be the main focusing materials 

started to lose its characteristic. Its value, which needed to be highlighted was replaced 

by the outstanding crinkle texture of wool yarns. With this result, the weaving pattern 

and texture will get less attract to the audience focusing on improving value of Thai 
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Silk. Eventually, the researcher has explored a new probability experiment to create 

an interesting new texture from combination of wool and silk.  

 

Experiment 3: UV sensitive Ikat in corporation with Surin local weaver and silk 

farmer 

 

 The experiment 3 focused on traditional dyeing technique from the local 

knowledge from Thailand. Ikat technique was selected for use, with technique in 

which the farmer will bind individual part of yarn together before dyeing to prevent 

some particular points absorbing to color pigment. The finished works will normally 

create beautiful color patterns in several ways, depending on how to bind the yarns. 

This technique is popular in Thai tradition textile industry until now, as we know “Ikat 

indigo dyed”. Finally, the researcher expected to use this technique to experiment them 

as step experiment 1 and 2.  
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Figure  92: The local weaver starts binding the silk yarn, Surin province. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

The local weaver start binding the silk yarns before dyeing it with UV 

sensitive dyed pigment to receive the experimental result. However, CAT50 was used 

to decrease the pH level before start dyeing conducted from the previous tests. 

 

 

 

 

 

 
 

Figure  93: CAT50 was used before dyeing. 
(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  94: CAT50 was used before dyeing. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

 

 

 

 

 

 

Figure  95: Finished dyed, unbinding and start drying, Surin province. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

 When finish drying, the local weaver used these final dyed yarns to weave on 

Ikat process on the loom. With this technique, the fabrics with other dyeing materials 

will show beautiful color patterns clearly on the finished fabric. Thus, the result from 

this experiment was dissatisfied according to the follow points: 
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- The pattern was not shown up when exposed to the UV light. 

- The pattern was unclear in any outdoor and indoor condition. 

- The pattern from the estimation moved and not in particular spot. 

 

 

 

 

 

 

 

 

Figure  96: Finish weaved fabric had unclear pattern and color, Surin province. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

Problems stated:  

1. The Ikat pattern did not appear on the fabric 

2. The weaver can’t see the pattern because woven indoor.  

3. The warp is black so the Ikat pattern are unclear 
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Experiment 3 discussion:  

Topic Details 

Experiment UV sensitive dyed yarn with Ikat weave technique by Surin local weaver 

and silk farmer. 

Technique UV sensitive dyed and Ikat weave 

Material 

combination 

Warp yarn: 100% Thai Silk. 
Weft yarn: 100% Thai Silk. 

Brief Result The Ikat UV dyed yarn, which weaved into the warp did not change 

color when exposed to the sunlight. 

 

Table  16: Brief explanation on experiment 3 

 

 As mentioned in chapter 2, According to Buckley ((Buckley, 2012, pp 1-20)), 

some simple shapes such as dashes, hooks, and curls tend to relate to Thai cultural 

designs, so the local farmer at Surin province can further the practice. 

 The researcher tried to experiment by the Ikat technique basis because it could 

create special characteristic to the fabric and input the historical identity as local 

technique and materials to the new modern innovative textile. However, the technique 

itself was difficult to control the pattern accuracy. The UV sensitive dye seems to be 

more difficult to control, where some yarn parts were not absorbing the UV sensitivity 

pigment at all so the Ikat pattern was unclear as a result. This affect to unclear UV 

color changing when exposing to the UV light. Although it was a good experiment; the 

result needed the enhancement. 
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Experiment 4: Printing UV sensitive pigment on 100% Thai silk 

 

From the previous experiments, although each experiment had some problems 

occurs, the researcher has found some interesting interactive ways, which can use the 

dyeing technique to combine with the local Silk yarn material. However, the printing 

technique would create the specific appearances on the fabric as well. The printing 

would provide particular pattern on the fabric’s surface directly. If succeed, the visual 

traces and patterns will provide the different appearances in different conditions. 

The researcher started to use the UV sensitive dyed to print on to the weave 

silk fabric directly. 
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Figure  97: Photochromic dyed to print screen on fabric surface. 
(Photos by Pichatorn Nualdaisri, 2018) 
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Experiment 4 discussion:  

Topic Details 

Experiment Printing UV sensitive pigment on 100% Thai silk  

Technique Directly printing UV sensitive pigment to the fabric surface 

Material 

combination 

Warp yarn: 100% Thai Silk. 

Weft yarn: 100% Thai Silk. 

Printing: UV sensitive pigment color 

Brief Result -  The color changed completely.  

-  The print pattern is clear. 

 

Table  17: Brief explaination on experiment 4 

 

By the same idea to the future as mentioned in chapter 2, the photochromic 

pigment technique can be used to show the possibility expressing art installation 

concept. The print pattern can convey the message of art to the audience and tell the 

background story or traditional patterns that were hidden behind the fabric of local 

Thai silk. These hidden messages will be appeared from the UV light. 

The researcher tried to apply the pigment on 100% Thai silk fabric, which 

weaved by local weaver. The result was straight forward to the printing pattern. It was 

smoothed and clear although the researcher used the complex traditional Thai pattern. 
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Then, this could represent the idea of art installation concept that can be more 

developed. 

Experiment 5: Printing reflective print on 100% Thai silk. 
 

 For the Experiment 5, the researcher adapted the printing technique to use a 

reflective pigment instead of the UV sensitive pigment. The reflective pigment is the 

chemical that is sensitive to any light that reflect to print with colors. Currently, this 

technique has widely used for clothing for people who work in low light or dark 

working condition, such as the road maintenance workers or night bikers. Other people 

can see them clearly when any light reflect their clothes or materials. The researcher 

would experiment this color to make the simple silk yarn has more interesting concept 

whether it can interact with the light. Moreover, it will enchance value to the tradition 

Thai Silk if the reflection has the pictures or patterns. For example, the audiences will 

get different pictures when they take a photo of the fabrics with flash and without 

flash reaction. 
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Figure  98: Reflective color to print screen on fabric surface. 
(Photos by Pichatorn Nualdaisri, 2018) 

 

 

 

 

 

 

 

Figure  99: Reflective color on the fabric surface when played with flash. 
(Photos by Pichatorn Nualdaisri, 2018) 
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Figure  100: Reflective color on the fabric surface when photographed without and with flash.  
(Photos by Pichatorn Nualdaisri, 2018) 

 

Experiment 5 discussion:  

Topic Details 

Experiment Printing reflective print on 100% Thai silk. 

Technique Directly printing a reflective pigment to the fabric surface 

Material 

combination 

Warp yarn: 100% Thai Silk. 

Weft yarn: 100% Thai Silk. 

Printing: Reflective pigment color 

Brief Result The reflective print pattern is unclear. 

 

Table  18: Brief explaination on experiment 5 
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The researcher printed Thai traditional pattern as used on previous experiment 

with the reflective pigment directly to the silk fabric surface. There was an expectation 

that the pattern will react with the light. There is an interesting idea to express the 

message on fabric surface by using flashlight so that the audience can interact with the 

art installation and experience them under flashlight condition. 

However, due to the difficulty of technique process and pattern used, the 

pattern was not clear as expected. The reflective pigment is difficult to control to be 

specific pattern when printed. Moreover, the pattern shown under flashlight condition 

was unclear to recognize the color variation. With this point, although the reflective 

technique was interesting to be an art installation for interacting with audience, it 

should be organize in the different ways. 
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Experiment 6: Weaving reflective yarn with Thai silk 

 

 In this experiment, the researcher brought the reflective yarn used to produce 

part of police uniforms and night worker clothes, and combined with the silk yarn on 

weaving process. The researcher will experiment on the basis that the reflective yarn 

will reflect the light and display on the weaving pattern.  

 

Figure  101: Reflective color on the fabric when take the photo without and with flash 

(Photos by Pichatorn Nualdaisri, 2019) 
 

The reflective technique responds well to the traditional Silk yarn. Then, the 

next step was to create more pattern complexity with the weaving technique of several 

yarn materials.  
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Figure  102: The weaving technique that combined different patterns and yarn materials. 
(Photos by Pichatorn Nualdaisri, 2019) 

 

 

 

 

 

 

Figure  103: Reflective color on the fabric when take the photo without and with flash. 
(Photos by Pichatorn Nualdaisri, 2019) 

 

Raw Thai Silk 

(Unbleached Silk) 

Reflective Yarn + 

Thai Silk + Lurex 
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 When the researcher weaved with more complex pattern with other yarn 

materials, the result was outstanding as shown. Appearance and textures were unique 

and resonate with thier own character, which were different when taking with flash 

photography.  

Experiment 6 discussion:  

Topic Details 

Experiment Weaving reflective yarn with Thai silk. 

Technique Weaving the complete reflective yarn with Thai silk. 

Material 

combination 

Warp yarn: Reflective yarn 

Weft yarn: 100% Thai Silk. 

Brief Result The reflective yarn on the weaving pattern is clearly shown under 

flashlight. 

 

Table  19: Brief explanation on experiment 6 

 

 Where the experiments 5 was to print on the fabric surface, the experiment 6 

was to weave the retroreflective yarn with the Thai Silk. As the yarn intertwined inside 

the fabric as a warp yarn, it can clearly show the interaction to the light easier in 

different light intensity. By this idea, the audience can use different lights source to 

experience the art installation while gazing on a new fabric texture, created from the 

retroreflective yarns. From the researcher’s experiment, the retroreflective yarn is 
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clearly visible when contact to the light and even in nighttime. The fabric appearance 

differently with light, specially with flashlight. So, the fabric from this experiment had 

two appearances whether the audience use flashlight to experience the project. 

Moreover, this complicated technique could create value to the silk yarn alone in 

several aspects, such as Art designs, fashion designs, fabric designs and as an 

everyday clothing. Many patterns and other materials could be changed inside the 

works to create new infinite artworks. 

Experiment 7: Printing UV sensitive pigment on 100% Thai silk and weave on 

Retroreflective yarn warp. 
 

 This experiment was the combination technique from the experiment 4 to the 

experiment 6. The researcher wanted to test all valid results altogether to see that the 

different interactive ways in each experiment can be shown in the same final product 

or not. First, start screen printing the UV sensitive pigment on the silk fabric to make 

playable with the UV light. Then, the fabric with printed pattern was cut into pieces 

for waiting to weave with reflective yarn on the loom.  
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Figure  104: Printing UV sensitive pigment on silk fabric surface. 
(Photos by Pichatorn Nualdaisri, 2019) 

 

 

 

 

 

 

 

 

Figure  105: Reflective yarn ready for using as warp on the loom. 
(Photos by Pichatorn Nualdaisri, 2019) 
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  The researcher used the weaving technique, which combined the UV printed 

fabric with the reflective yarn in specific part creating its own character. 

 

 

 

 

 

 

 

 

Figure  106: Reflective yarn weaved with the UV printed fabric. 
(Photos by Pichatorn Nualdaisri, 2019) 
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Figure  107: Combination of technique in the same weaving works; First test. 
(Photos by Pichatorn Nualdaisri, 2019) 

 

 

Figure  108: The results fabric in different conditions 

(Photos by Pichatorn Nualdaisri, 2019) 

UV printed Thai silk 

fabric stripe 

Reflective yarn + 

Thai Silk + Lurex 
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 The result was satisfied. With the combination of Thai silk, UV printing 

pigment, reflective yarn and weaving technique, the result in different conditions were 

shown all the  

characteristics. Then, the researcher has tested the second time as changing the 

weaving technique pattern but remained with the same materials use. 

 

 

 

 

 

 

 

 

Figure  109: Combination of technique in the same weaving works; Second test 

(Photos by Pichatorn Nualdaisri, 2019) 
 

 

 

 

UV printed Thai silk 

fabric stripe. 

Reflective yarn + 

Thai Silk + Lurex 
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Figure  110: The results fabric in different conditions 

(Photos by Pichatorn Nualdaisri, 2019) 
 

 

 

 

 

 

 

 

Figure  111: The results fabric in different conditions 

(Photos by Pichatorn Nualdaisri, 2019) 
 

 As shown from the above figures, the second test for the second fabric pattern 

remained in high satisfactory. All techniques can show their uniqueness and characters 
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clearly. Changes occurred on fabric patterns provide different appearances in any 

conditions, comparing to the first test.  

Experiment 7 discussion:  

Topic Details 

Experiment Printing UV sensitive pigment on 100% Thai silk and weave on 

reflective yarn warp. 

Technique Printing on Thai silk fabric, cut into parts and weave into reflective yarn 

warp. 

Material 

combination 

Warp yarn: Reflective Yarn 

Weft yarn: Printed UV sensitive Thai silk fabric. 

Brief Result The texture created from silk fabric stripe is interesting. The effect 

crated from reflective warp yarn is perfect for playing with the light. 

Table  20: Brief explanation on experiment 7 

 

 The researcher had tried the combination of different techniques to create new 

aspect of Thai silk. UV sensitive pigment and retroreflective yarn were picked to 

apply with traditional Thai silk yarn. With the change in weaving pattern that each 

technique was stated in different parts from the first test to the second test, the final 

fabric products in any condition will have the different patterns as well. Also, all 

techniques were clearly shown on both patterns. These combinations between 

traditional material and innovation can create new aspects of products. The experiment 

was satisfied by the user in which innovation and the fabric surface can present their 

own characteristics perfectly under different conditions. The result can be brought to 

develop in the future textile surface design from Thai silk. 
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Experiment 8: Weaving raw Thai silk yarn with reflective yarn then print UV 

sensitive pigment on raw silk fabric. 
 

 For this experiment, the researcher has continued enhanced the weaving 

technique and materials combination from the experiment 7. The raw Thai silk yarn is 

stiff and also in yellow color, comparing to the processed yarn. The process slightly 

changed from experiment 7, which was to print the UV sensitive color on the fabric 

separately then bringing them to weave. This experiment would weave the 

combination of yarn types then print the UV sensitive pigment on the woven raw silk 

fabric. 

 

 

 

 

 

 

 

 

Figure  112: Combination of technique for the experiment 8 

(Photos by Pichatorn Nualdaisri, 2019) 
 

Raw Thai silk 

Bleached Thai silk yarn 

Reflective yarn + 

Bleached Thai Silk + Lurex 
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Figure  113: The results fabric in different conditions 

(Photos by Pichatorn Nualdaisri, 2019) 
 

Experiment 8 discussion:  

Topic Details 

Experiment Weaving raw Thai silk with reflective yarn then print UV sensitive 

pigment on raw silk. 

Technique Weaving Raw Thai silk into reflective yarn warp and then print UV 

sensitive pigment on the raw Thai silk fabric 

Material 

combination 

Thai silk, Raw Thai silk, Reflective yarn, UV sensitive pigment. 

Brief Result Printed pattern are slightly clear. It can be appeared when exposed to 

the sunlight although the raw silk color is strong.   

 

Table  21: Brief explanation on experiment 8 

 

 The researcher’s main objective of this research is to enhance Thai silk value 

by applied all components to tell the stories from the origin to innovative textile by 
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creating art installation. By the way, raw silk can a decorative home textile or other 

objectives because of its characteristic. In this project, raw silk was used as one of the 

main materials and the design result was satisfied because it created different look 

from Thai silk fabric appeared in the past. In addition, the innovations of 

retroreflective yarns and UV sensitive pigments perfectly showed their properties. 

 The result showed different appearance from the result from the experiment 7 

but it had its own character, which was mostly from the combination of yarn uses. 

Touch and appear were rougher that came from raw Thai silk yarn. Photochromic 

color on the fabric surface was not clearly shown comparing to the plain white fabric 

but it still shown full pattern style. However, the reflective effect was clearly shown 

when reflect to the flashlight. By overall, the researcher satisfied with the result, which 

bring further develop into any products that depends on the audience’s responsive 

interaction. 

 

All experiment discussions. 
 

 From overall experiments, the tradition Thai silk fabric can added the value by 

adapting techniques into the creative process. The researcher had tried combination of 

techniques and materials such as dyeing the yarn with photochromic pigment, Ikat 

technique, printing photochromic pigment, combining with wool, printing reflective 

pigment, using raw silk yarn and retroreflective yarn. Some of them failed to meet the 

satisfaction due to difficulty to control the result and they would be unclear to create 
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the surface design. Two main sensitive to environment colors, which are 

photochromic pigment colors and retroreflective colors, have brought developing idea 

to the fabric due to their properties that can be easily show the interactions between 

fabric and the users. Photochromic pigment has its own limitations of use, whereas the 

retroreflective colors show its advantages clearly in any patterns. However, the 

combination among the materials, interactive techniques and weaving techniques can 

play around to create several product types, aspects of appearance and uses as can be 

seen from experiment 1 to 8. The researcher expected that the results from these 

experiments to finally push the traditional Thai silk into the modern textile innovation. 

Moreover, they will help the local weaver farmer to preserve their career and 

traditional knowledge in the future as the products can be outstanding in term of 

innovative textile. 
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3.3 Phase 3: Surface Design 

Time frame: September 2019 – October 2020 

 

 

 

 

Figure  114: Phase 3: Surface design diagram 

 

For this phase, the researcher summarizes the experiment and express them under 

concept of silk cocoon interactive textile in which the audience can be interacted with. 

The combination of textile innovations was adapted and installed to create the art 

installation. The project refers to basis of “Art as Experience Theory”, Nave Voadory 

(Flying Gloup Nave) Art installation, once created by the Brazilian contemporary 

Phase 3: 
Surface Design

Phase 2: Experiment Analysis 
and synthesis

Material uses Fabric Pattern
Printing 
Pattern

Textile 
innovation

Textile Surface Design 
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visual artist, Ernesto Neto (1999). He creates art installation by letting the audience 

find their personal messages when experiencing the art installation. 

Phase 3 Surface design development  

 According to experiment in phase 2, The researcher chose to development 2 

textures from experiment 7 and 8. Both experiments use the same technique, which is 

4 shafts hand weave loom. The researcher will explain element of the surface design 

as following.  

Surface design 1:  
 Surface design is developed from experiment 7 in phase 2. There is the 

element and process show in the diagram below.  

 

Figure  115: Element of surface 1 

Retroreflective 
yarn warp

Photochromic printed on 
Thai silk fabric weft

Weaving

pattern Surface 1
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According to weaving fabric design theory as mentioned in chapter 2, there are 3 

elements in fabric weaving which are warp yarn, weft yarn and weaving pattern. The 

researcher chose 2 type of yarns to be the combination of the fabric. The first one is 

Retroreflective yarn to be the warp. For the weft, the researcher printed photochromic 

pigment on Thai silk fabric and cut into stripe to be the weft, and the weaving pattern 

will be created as simple 4 shafts weaving pattern, which inspired by “Optic art” 

theory as mentioned in chapter 2. The detail of each elements will be provided as 

following: 

Retroreflective warp: Retroreflective yarn is the yarn which can reflect the light in 

the dark. The researcher uses 10 threads per inch (10 EPI ) for the fabric warp structure.   

 

 

Figure  116: Retroreflective yarn 

(Photos by Pichatorn Nualdaisri, 2019) 
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Photochromic printed on Thai silk fabric weft: According to the questionnaire 

about Thai silk, which the researcher has collected, most interviewees mentioned that 

Thai silk pattern seem to be inaccessible. The researcher adapted the traditional 

weaving pattern into printing pattern at the first attempted. Due to the complicated of 

traditional printed pattern, the printing result was unsuccessful because the pattern 

was unclear on the fabric surface. When the fabric exposes to the sunlight, the pattern 

could not communicate the concept to the audience.  

 

 

Figure  117: Traditional Thai block print pattern 

(Photos by Pichatorn Nualdaisri, 2019) 
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Figure  118: Traditional Thai block print pattern. 
(Photos by Pichatorn Nualdaisri, 2019) 

 

 

 

 

 

 

 

 

 

Figure  119: UV print with Thai tradition pattern 

(Photos by Pichatorn Nualdaisri, 2019) 
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The researcher developed more about simple line, which can fascinate the 

audience. Optic Art theory was one of the interesting options to support the design 

because of its strong visual effect instead of the unclear traditional one. So, the 

researcher found it is interesting to complete the surface of the fabric with support of 

illusion pattern as “Optic Art”. Simple lines of optic art were picked to support the 

surface design and attracted to the audience attention.  
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Figure  120: Print design development 

(Photos by Pichatorn Nualdaisri, 2019) 
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For the second attempt with optic art pattern, the pattern shown clearly when 

interact with the UV light. 

     

Figure  121: Optic Art pattern printing process and result 

(Photos by Pichatorn Nualdaisri, 2019) 
 

As the result of printing experiment, the final design of the weft yarn printing is 

optic Art. After the researcher printed optic art pattern, the researcher cut the fabric in 

to 1 cm. stripe to be the weft of the fabric.  
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Figure  122: Photochromic printed on Thai silk fabric weft from strips 

(Photos by Pichatorn Nualdaisri, 2019) 
 

Weave pattern: The researcher created 4 shaft weaving pattern inspired from “Optic 

Art” theory. Following to the questionnaire from the interviewees, to weave silk fabric 

requires a high skill of the weaver. This is the reason why Thai silk fabric lack of new 

design and inaccessible, so the researcher created simple 4 shaft weaving pattern 

which inspired from “Optic Art” theory. To weave this pattern, the weaver does not 

require high skill in weaving in order to preserve silk weaving to anyone who’s 

interested.  
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Figure  123: Weave design development 

(Illustration by Pichatorn Nualdaisri, 2019) 
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Figure  124: Weave pattern of the surface 1 

(Illustration by Pichatorn Nualdaisri, 2019) 
 

The researcher sketched the operated between printing and weave pattern 

before woven into the final design. 

 

 

 

 

 

 

 

 

Figure  125: Combination of print and weave design 

(Illustration by Pichatorn Nualdaisri, 2019) 
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According to 3 elements: retroreflective yarn warp, photochromic printed on 

Thai silk fabric weft and Optic art weave pattern, the researcher created surface 1, 

which can be concluded as following: 

 

Figure  126: Combinations for fabric surface design 1 

 

 

   

Surface 1 

•Warp: Reflective Yarn

•Weft: Silk fabric stripe
Material

•HandweaveTechnique

•4 shaft hand weave pattern

•Simple pattern that anyone can learn to weave easily and 
no need high skill to follow.

Weave Pattern

•Optic Art Print Pattern

•Photochromic Optic Art

•Flashlight Retroreflective
Effect
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Figure  127: Photo of surface 1 

(Photos by Pichatorn Nualdaisri, 2020) 
 

 

Figure  128: photo of surface 1 when exposed to the black light or UV light 

(Photos by Pichatorn Nualdaisri, 2020) 
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Figure  129: surface 1 when take a photo with flashlight camera. 
(Photos by Pichatorn Nualdaisri, 2020) 

 

Surface design 2:  In this surface design 2, the researcher developed surface design 

from experiment 8. There are 3 elements and process show in the diagram below.  

 

Figure  130: Element of surface 2 

Retroreflective 
yarn warp

Raw Thai silk ,

Bleach Thai silk

Weaving

pattern Surface 2



 
 168 

In surface 2, there are 3 simple elements which are retroreflective yarn as a warp 

same as the surface 1. The weft is Raw Thai silk and bleach Thai silk (Silk Noi). The 

researcher switched between Raw Thai silk and Bleach Thai silk randomly to see 

unexpected texture effect. For the pattern, the researcher used 2 shafts loom to weave 

the fabric. As mention in chapter 2, 2 Shafts loom can weave only basic plain pattern, 

but the researcher created play with the space between the set of warps to make 

interesting texture from simple 2 shafts loom. The detail of each elements will explain 

as follow.  

 

Retroreflective yarn warp: Same as the surface 1, the researcher used retroreflective 

warp for surface 2. For the structure, the researcher created the space between 10 

threads of warp to created floating weft texture.  

Raw silk and soft silk yarn weft: The researcher use raw silk as mentioned in chapter 

2. Raw silk is silk containing sericin. Sericin cause stiff and uneven effect to the raw 

silk yarn. To removed sericin, boiling the silk in soap and water, it will turn soft and 

lustrous. Soft silk yarn is more popular to transform into the silk product than raw silk. 

Raw silk will give stiff and structure to the fabric so it is not suitable to weave for 

custom.  
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Figure  131: Raw silk yarn 

(Photos by Pichatorn Nualdaisri, 2020) 
 

 

Figure  132: Soft silk yarn 

(Photos by Pichatorn Nualdaisri, 2020) 
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Weave pattern: As previously mentioned, the researcher uses 2 shafts loom to weave 

the surface 2. The limitation of two shafts loom is that it can weave only simple plain 

pattern same as most of the local Thai silk weaver in Thailand. The researcher set up 

the space between 10 threads of warp yarn to see weft yarn floating effect. The 

researcher switched between raw silk and soft silk yarn randomly. When the raw silk 

and soft silk are waved randomly will give natural mix color effect.  

Figure  133: Weave pattern of the surface 2 

(Illustration by Pichatorn Nualdaisri, 2020) 
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 Following to 3 elements Retroreflective yarn warp, Raw silk and soft silk and 

2 shaft weave patterns, the researcher created surface 2, which can be concluded as 

following: 

 

Figure  134: Combinations for fabric surface design 2 

 

 

Figure  135: The floating weft between the warp 

(Photos by Pichatorn Nualdaisri, 2020) 

Surface 2

•Warp: Reflective Yarn

•Weft: Raw silk yarn and Soft silk yarn
Material

•HandweaveTechnique

•2 shaft hand weave pattern with the floating space 
between the warp

•high skill to follow.
Weave Pattern

•nonePrint Pattern

•Flashlight RetroreflectiveEffect
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Figure  136: The photo of surface 2 when take a photo with camera flash 

(Photos by Pichatorn Nualdaisri, 2020) 
 

 

Figure  137: Texture of Surface 2 

(Photos by Pichatorn Nualdaisri, 2020) 
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Surface Design Discussion 

 

 From the surface designs in phase 3, the researcher achieved the purposes of 

enhancing local Thai silk by utilizing the combination of experiment in phase 2. There 

are 2 key points that the researcher has found in this stage of project. First, the 

researcher could improve the surface design of the Thai silk weaving fabric with the 

simple weaving techniques and patterns, which are easily to be followed by anybody. 

Its improvement came from the innovations and the ways to construct, so that can be 

further developed the Thai silk fabric structures by the weavers and designers. Second, 

a raw silk, which is not popular to use in textile industry, can be applied to be as a 

creative fabric texture. The texture creates its own unique characteristics and 

appearance, so that will provide knowledge to people for more attractive way of use. 

This reason will lead the people to utilizing raw silk yarn for more different kind of 

works. In conclusion, the experiment on surface designs provided 2 unique 

characteristics of Thai silk fabrics, which can be further developed in any form. 
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Chapter 4 

Design Development as Art Installation. 
 

This part of research is the design summary, which based on practice-based 

analysis. The researcher will use all key information from the previous parts, which 

are Thai silk information, textile innovations and the experiment on new surface 

design to be analyzed and synthesized under design thinking process as mentioned in 

chapter 2. The process is mainly to study for the research objectives under step of 

methodology which can be summarized into the steps following; 

1. Background study and analysis. 

2. Collect the information and analysis. 

3. Experiment, analysis and synthesis. 

4. Design development. 

5. Design product. 

6. Evaluate 

 

4.1 Process of design 

 

The design process is the tool that provide the working steps for the designers 

to achieve their goals. This theory is the standard basic that will help them to focus 

each step for following the work. The major initial method is to analyze the problem 

backgrounds for more development from any relevant fields, and the way of their 
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improvements to match the objectives. To analyze the problems will also help the 

researcher to aware of any errors from the study by others. Then, these necessary data 

will be brought to experiment, analyze, and synthesized for the new possible 

developments of the fabric surface designs. Finally, the researcher will find the way to 

present the new development as products, in this project as “Art installation”. Then, 

evaluate the products by the audiences’ feedbacks. 

 

 
Figure  138, Design Process diagram 

(Design by Plattner, et. al, 2009) 
 

 The researcher in this project acts as a practitioner-researcher which study in-

depth about local Thai silk, Multivotine silk, and enhance it as the designer. The 

researcher expected to express the chosen material to be textile art installation and 

provide its aesthetic art to the audience. However, local Thai silk nowadays is lack of 
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new innovations and variety of materials combination to meet the new surface design 

to be art installation, so the research was held under the design process in expect to 

achieve the objective. 

4.1.1 Background study and analysis. 
 

 At the first stage, the researcher has understood in-depth on Thai silk 

environment in the present and the problems as it has less popular because of the 

limitation of uses. Also, the limitation in handwoven technique provide flat designs 

and terms of uses so that young designers as well as business persons would not want 

to use it as a main material to be developed. The problem is stated aiming to enhance 

the surface design of Thai silk. 

4.1.2 Collect the information and analysis. 
 

 The researcher has collected the information on previous literatures about 

textile innovation, weaving technique, printing technique, and yarn materials. The 

studies will be for observing relevant information in order to adapt to Thai silk yarn. 

From analysis in chapter 2, firstly, Photochromic and Retroreflective were excellent 

to present the different on developing textile surface designs. Secondly, one of the 

main factor for presenting the textile surface design was the weaving technique. After 

study, local weaving pattern as Ikat and collapse weave was picked to study more. As 

well, the simple plain patterns will be picked to experiment. Thirdly, selected printing 

technique, easily to create communication between the fabric and the audiences. The 
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researcher analyzed possible patterns such as local traditional pattern and modern 

optic art pattern to be experimented. The several pigment types such as Photochromic, 

Retroreflective, and plain pigments would be selected to explore on possible 

outcomes. Finally, the materials, although the researcher focus on developing Thai 

silk, other fabric types can be applied for providing the different surface design of 

fabrics. Both synthetic yarn and natural yarn, as wool, cotton and Retroreflective yarn 

would be altered for exploring the designs. 

4.1.3 Experiment, analysis and synthesis. 
 

At this stage, the researcher need to experiment in each combination as step by 

step to analyzed and synthesize on each possible outcome. The experiments were 

mainly for the possible explorations. Some technique and combinations have their 

usage limitations, but others can improve Thai silk. For the innovations, Photochromic 

worked well as screen printing instead of dyeing, and Retroreflective was better to be 

a yarn instead of screen printing materials. For weaving technique, collapse weave and 

Ikat have been studied and initially tested with Thai silk but the results were 

disapproved, so the researcher chose simple plain weaving pattern. From the analysis, 

this simple plain woven pattern can be followed and developed easily to the farmers 

and anyone. For printing pattern, the Thai tradition pattern provided unclear pattern on 

the textile fabric surface because the design is small. The researcher picked optical art 

to do the experiment, and the result was clear. For the yarn materials, the searcher 

found that several yarn types did not help to upgrade the surface design function as 
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well as the appearances. Anyway, the Retroreflective yarn worked well and been 

outstanding in which it could interact with the users. Raw Thai silk was a good option 

as it had unique characteristics and can communicate the story of silk by itself.  

4.1.4 Design development. 
 

This stage, the researcher brought all essential synthesized data from the 

experiment in previous sections to develop the structures for new fabric surface 

designs. The researchers created 2 different fabric structures with the different 

combinations, which were described in detail on late of chapter 3. These new Thai silk 

fabric surface designs have different in functions and appearances. Next, the 

researcher needs to present these textiles as Art installation form under concept of 

“Art as experiences” by John Dewey. 
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4.2 Design process 

 

 

Figure  139, Design Process diagram 

(Design by Plattner, et. al, 2009) 
 

To create textile art installation from Multivotine silk is the research objective. 

Art installation is a modern artistic form for the artist to show the idea which occupy 

the gallery space. The audience can walk through in order to engage the work of art. 

The intention of the artist mostly desires to present the idea to get feedback from the 

audience experience. Art installation invites inspector to view art from new and 

different perspectives.  

 In this part, the researcher will focus on using surface design developed from 

chapter 3 to create textile art installation. The purpose of art installation is to create 

new value of Thai silk fabric to the audience based on “Art as form” by Clive Bell that 

was mentioned in Chapter 2. The theory said that the combination of colors, line, 
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shape, form and movement can create aesthetic emotions. The audience will 

experience texture, form and environment created from over all research. To create 

textile art installation, there are 6 elements to complete the final art pieces as 

following: 

1. Inspiration 

2. Concept 

3. Form 

4. Material  

5. Color 

6. Installation 

 

4.2.1 Inspiration  

 

Overall idea structure was inspired by the pupa life in the cocoon because 

nothing to tell the Thai silk story better than itself life from the traditional origin. As 

mentioned in chapter 2 about silk worm life cycle. When silkworm grows enough to 

change to pupa, it will spin a cocoon of silk thread around itself.  Inside cocoon is the 

caterpillar change into a pupa. After that, the cocoon will be unwind to silk thread 

from the its cocoon which means the pupa will be dead before becoming a butterfly.  

This story inspired the researcher to created textile art installation which the audience 

will recognize the shape and feel the life of the pupa in the cocoon.  
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Figure  140: Inspiration of the textile art installation| 

(Photos by Pichatorn Nualdaisri, 2020) 
 

4.2.2 Concept 

 

The final Art installation need to be experienced by the audience from both 

outside and inside, so that they can imagine whether they are seeing cocoon from 

outside or feeling how is pupa life inside the cocoon. The work need to be big enough 

for the audiences to get inside, and the design need to be comfortable for them to get 

in. From the idea, the cocoon needs to be hanging on the ceiling as cocoon in nature 

do and has the space at the bottom for the audiences to walked through underneath. 

This textile art installation is under the aesthetic theory of Art as experience by John 

Dewy and Art as form by Clive Bell.  
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4.2.3 Form  
 

The researcher sketched the structure of the textile art installation, which 

inspired by the Thai silk cocoon. The researcher intended to make the structure and 

outer layer to be simple that the audience can know exactly what it inspires from 

when contact to the art project.  

 

 

 

 

 

 

 

 

 

 

Figure  141: Structure design development 1 

(Illustrations by Pichatorn Nualdaisri, 2020) 
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Figure  142: Structure design development 2 

(Illustration by Pichatorn Nualdaisri, 2020) 
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Figure  143: Final structure design 

(Illustration by Pichatorn Nualdaisri, 2020) 
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4.2.4 Materials 

 

 Material of the textile art installation be divide into 2 layers, which are outer 

layer and inner layer. The researcher will give the detail as following.  

1. Outer layer   

2. Inner layer   

Outer layer: Because the outer layer of the art installation is finally connected 

to the appearance directly. Most innovations and appearances created must be shown 

on the fabric surface, which the audience can interact with. The surface appearance 

can be changed under 4 environment conditions. The researcher used fabric design 

from final experiment in chapter 3 to cover the outer layer of the art installation. 

Following to surface 1 in chapter 3. The fabric is consisted of Retroreflective yarn 

warp and Photochromic printed on Thai silk fabric weft.  
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Figure  144: Outer layer of the textile art installation 

(Photos by Pichatorn Nualdaisri, 2020) 
 

Inner layer: The researcher intends to use Surface 2 from chapter3 to be the 

inner layer of the textile art installation. Surface 2 is consisted of Retroreflective warp 

and raw silk yarn and soft yarn weft. Stiffness and uneven is unique characteristics of 

raw silk yarn this cause the structure and transparent to the surface 2. The researcher 

attached surface 2 inside the structure of the art installation. The researcher created 

movement of the surface 2 by draping it randomly to get exciting feel to the texture. 

When the audience come inside the cocoon art installation, they will experience the 

movement texture of the raw silk yarn and also can take a photo with flash to see new 

texture from Retroreflective yarn.  
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Figure  145: The researcher was draping the surface2 inside the structure of the textile 

art installation 

(Photos by Pichatorn Nualdaisri, 2020) 
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Figure  146: Surface 2 inside the structure of the textile art installation 

(Photos by Pichatorn Nualdaisri, 2020) 
 

4.2.5 Color  

 

In order to show the pureness of material, the researcher did not dye silk yarn 

with any color. The researcher intended to show the beauty of natural yellow color of 

Thai silk yarn which is the signature of Thai silk from time to time. For the 

retroreflective, the researcher did not dye any color to it as well. Due to its pure grey 

metallic color when it combines with natural yellow color of Thai silk, this contrast is 
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smoothly for each material. For the photochromic pigment, the researcher chose 

purple color which is the contrast color of natural yellow color.  

 

Figure  147: Color scheme of textile Art installation 

(Illustration by Pichatorn Nualdaisri, 2020) 
 

4.2.6 Installation 

 

All components and materials from the experiments will be placed to different 

parts to tell Thai silk stories together with showing innovative textile. The researcher 

created the final art installation under 4 environment conditions according to 

innovations applied: normal light, UV light, flashlight, and darkness. The audience can 

experience the effect of inner-outer surface, color and light following to Art as 

experience theory which means the audience can find the message the value of silk 
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depends on their own experience. With these reasons, designs, materials, and 

structures need to be considered about 4 environment conditions as well. 

Lighting setting up for textile art installation.  
 

 In the exhibition hall, the researcher will need to set up lighting for showing 

all conditions for the audiences to see the result of the art installation in each 

condition. Parabolic aluminized reflectors or “Par Lamp” will be use because they can 

powerfully show different light conditions. The researcher will use 2 to 4 normal light 

par lamp and 2 to 4 UV light par lamp around the work for the audience to see the 

whole project in one time. The time controller will be used to control all par lamp 

together to show each step of textile interaction. Each step will last about 20 to 40 

seconds and it will show as follow. 

Step 1 – The normal light par lamps will be turning on and stand still to show 

the texture of silk fabric. UV light par lamps are off. 

Step 2 – The UV light par lamps will be on and shine directly to the object to 

show the printing UV pigment on the fabric surface. The normal light par lamps will 

turn to blue colors as increasing the ability to see UV pigment pattern. 

Step 3 – The normal light par lamps will change to normal light again for the 

audiences to see the UV printing pattern clearly. The UV light par lamp will stand still 

until the end of this step. 
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Step 4 – The normal light par lamp will change to flashlight showing the 

reflective yarns that will reflect the light back to the audiences. The UV light par lamp 

is off. 

Step 5 – All lamps will be off and let the exhibition hall completely dark. The 

fluorescent beads which attach around the work will show up. 

 When presenting the project, the audiences can take a photo with flash, 

moving around, or getting inside to experience the art installation. They can find 

meaning and story by themselves. 
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Normal light condition effect – All fabric textures and patterns will show up on the 

normal light. Silk will show shinny and soft surface by itself. The concept will straight 

forward for showing the traditional Thai silk fabric work. 

 

Figure  148: Normal light condition effect 

(Illustration by Pichatorn Nualdaisri, 2020) 
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UV light condition effect – The UV effect will be shown when the fabric is contacted 

to the UV light. The printing pattern that hide on the fabric surface will show up and 

disappear over time. 

 

Figure  149: UV light condition effect 

(Illustration by Pichatorn Nualdaisri, 2020) 
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Reflective light condition effect – The reflective appearance will be shown when the 

audience use the flash spot to the fabric or taking the photo with flash. All other area 

will be disappeared from photos because the reflective yarns will bright back to the 

camera, then the audience can see only the reflective yarns in photo.  

 

Figure  150: Reflective light condition effect 

(Illustration by Pichatorn Nualdaisri, 2020) 
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Dark condition effect – When turn off all the lights in the exhibition halls, fluorescent 

beads will appear in the dark. The audience will see only the fluorescent marble flying. 

 

 

Figure  151: Dark condition effect 

(Illustration by Pichatorn Nualdaisri, 2020) 
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Overall surface effect – After finished all 4 conditions together, the fabric surface 

will show the result differently depends on the environment conditions as follow. 

 

Figure  152: Overall effects in different conditions 

(Illustration by Pichatorn Nualdaisri, 2020) 
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Feedbacks from virtual presentation and concepts 

 

 After finishing the virtual work and concept, the researcher sent all 

information to the audiences for their feedbacks in order to expand the development 

area for completing the final Art installation form. The feedback was excellent as the 

audiences can see the modern textile innovations to be adapted in Thai local 

Multivotine silk and present it as Art installation. The art form and concept were 

totally impressed by the audiences as they can understand value of Thai silk. Then, the 

researcher has started to work on making the art installation. 
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Final project photo  

 

 After receiving the feedback, the researcher starts creating the art installation. 

The art form and creating process are as follow: 

 

Figure  153: An exhibition poster 

(Illustration by Pichatorn Nualdaisri, 2021) 
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Figure  154: Normal light condition 

(Photos by Pichatorn Nualdaisri, 2021) 
 

    

Figure  155: UV light par lamp with normal light condition 

(Photos by Pichatorn Nualdaisri, 2021) 
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Figure  156: Flashlight with dark condition 

(Photos by Pichatorn Nualdaisri, 2021) 
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Figure  157: Inner layer of Art installation 

(Photos by Pichatorn Nualdaisri, 2021) 
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Result Discussions and Evaluation 

 

 The result from Art installation under concept of “Art as experience” was 

impressed from the audiences. Thai silk fabric was not only beautiful, but also can 

communicate its own story to the audiences. Each technique presents their properties 

effectiveness under different surrounding conditions. After finishing the Art 

installation, the researcher need to discuss and evaluate the project for further 

development. These discussions and ideas are from both the researcher and the 

audiences for the area of improvement.  

First of all, the Art installation was good to play with interactive light but it 

needed to control the light controller step by step. The discussion is that the Art 

installation can be better if the audience can control the light by themselves such as 

clapping the hands to change the light effect or virtual light that can move with the 

audiences.  

Second, even the Art installation can be interacted with the light effectively, it 

was still in one single Art form that hang on the ceiling in the hall. The researcher 

suggests the idea that it can actually create as many art forms pieces in the room, and 

the audiences can walk around to experience the atmosphere. 

Third, they discussed that the textile innovations as Photochromic and 

Retroreflective can be further developed to present the pictures and wording in some 

parts. The techniques can attract more audiences in some perspectives. 
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Finally, by combining all exploration together, Thai silk can be more attractive 

for practical uses. Designers in different industries can adapt local Thai silk to 

combine with the innovations to create other products, for more than art form. 

4.3 Overall research summaries. 
 

 According to the methodology in chapter 1, the researcher has planned to 

summarize each step of work based on research base and practical base. Each topic of 

the research can be summarized from the beginning to the final Art installation as 

followed. 

4.3.1 Research Base Summary.  
Thai silk species 

 

 According to the researcher data collecting, the researcher collected data about 

Thai silk in Surin, Chachoengsao and department of sericulture. The data show that 

there are 3 types of Mulberry silkworm available in Thailand, which are classify by 

voltinism. Voltinism is a term used in biology to indicate the number of silk generation 

per year. In Thailand there are 3 type silk, which is Univoline, Bivotine, and 

Multivotine. The researcher chose Multivotine silk from Surin province as a main 

material of the research because Multivotine silkworm can produce more than 2 

generation per year, it can withstand high temperature in Thailand and it’s not 

susceptible to diseases. For its texture, it has outstanding yellowish color with shine 

and sheen effect that considered as the signature of Thai silk fabric. From all reason, 



 
 204 

Multivotine silk is suit the best for the research in term of local material and 

outstanding characteristics.  

 Surface design  
 

 From the research, surface design is any type of art such as pattern, 

illustration, painting and etc, made by designer or artist using any type of technique to 

create the surface. In this research will focus on textile surface design which means 

using fiber, fabric and yarn to create surface design using hand weave technique to 

process the final outcome.  

 Material selection 

 

 Material selection is an important process of textile production especially in 

weaving. Weaving is one of fabric production process that interlaces two or more sets 

of yarn to form a woven fabric. Two set of yarn are call warp and weft. Warp is the 

vertical set of yarn setting up on the loom. Weft is horizontal yarn weaved into the 

warp yarn. Before deciding 2 set of yarn to form a fabric, Material selection play the 

important role in this process. The combination of difference yarn type such as 

synthetic fiber and natural fiber will show difference effect and function to the fabric. 

In this research, the researcher focuses on the combination of Thai silk yarn and 

reflective yarn. The researcher chose reflective yarn as a warp due to its strength and 

lighting reflection effect and Thai silk yarn a weft as it is the main material of the 

research.  
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 Textile finishing process  
 

 Textile finishing process is an additional chemical or mechanical treatment 

applied to fabric after weaving or knitting process. Textile finishing process use to 

change the fabric’s aesthetic or function, including printing and dyeing. In this 

researcher, the researcher uses dyeing in experiment 1 and printing in experiment 4-8. 

The chemical, which the researcher uses to applied printing and dying is 

photochromic pigment.  When apply the photochromic pigment onto the fabric by 

printing or dying, the area, which apply the photochromic chemical will change the 

color when exposed to the sunlight. The researcher prints op-art pattern onto silk fabric 

with photochromic pigment and then cut into stripes in order to use for a weft when 

weaving.   

 Textile innovation 

 

 In this day, textile innovation is widely popular. Textile innovation is textile, 

which adding new technology or function to the fabric. The innovation is not only the 

application of the fabric but also the material using to produce the fabric such as the 

fabric that can be seen in the dark using retroreflective yarn. The fabrics of which can 

change the color using photochromic pigment or the fabric that can change the color 

depend on the temperature of the room. The researcher chose to research and 

experiment on photochromic technology and retroreflective effect on textile pieces. 

The final art installation will show the effect of textile innovation to the audience. The 
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audience will see new way of producing silk fabric by adding innovation to value up 

the product.  

 Textile art installation 

 

 According to the definition of textile art installation, Textile art installation is 

textile art pieces producing from fiber or yarn which occupy an entire of exhibition 

room or space. The researcher creates textile art installation in the concept of cocoon. 

The outer layer of the cocoon installation is hand weave fabric from Thai silk and 

retroreflective yarn, which has been printed UV sensitive pigment on the surface of 

the fabric. The textile art installation will show 4 conditions of light to the audience to 

let the audience experience the art installation following to Art as experience theory 

by John Dewy.  

4.3.2 Practice Base Results and Discussions 

 Material   
 

 From data collecting on research base part, the researcher chose Multivotine silk 

to be the main material of the research which has been use in all experiment 1 to 8. All 

the component of the silk yarn has been used to be the main material. In experiment 1-

3, the researcher used bleached Thai silk yarn to dyed with Photochromic pigment, 

weaved with wool and apply with ikat technique. In experiment 4-5, The researcher 

used Thai silk fabric to be the main material. Thai silk fabric has been printed by 

Photochomic pigment, Retroreflective pigment. In experiment 6-8, the researcher 

weaved Thai silk yarn both raw silk and bleached silk with Retroreflective yarn. In 
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experiment 7, The researcher cut Thai silk fabric in to stripes and then weaved each 

stripe into the retroreflective warp. From all 1-8 experiment, the researcher chose to 

use all component of Thai silk yarn to create new texture in the final design owing to 

the interesting texture from experiment 6-8. In the final design, the Thai fabric, which 

has been printed with photochromic pigment before cut into stripe is used to be the 

weft, the retroreflective is the warp of the fabric. This cause the new texture  show two 

effects. The first one is UV sensitive effect and the second one is light reflection 

effect. Raw silk has woven with Retroreflective yarn to created inner layer of the final 

art installation.  

 Technique   
 

 The researcher used hand woven technique to all experiment. In order to 

created surface design of the final art installation. The researcher decided to use 4 

shaft and 2 shaft handlooms to weave the fabric, by creating 4 shaft woven pattern 

and collapse weave to experiment on new weaving texture and incorporated with local 

weaver to weave ikat technique on Photochromic yarn dyed. In the final design, the 

researcher chose to create 4 shaft patterns then weave into the fabric for outer layer. 

The final weave pattern can be seen in figure 188. The weave pattern which the 

researcher created are easy for weaving beginner to weave it into the fabric in order to 

make silk and handweave can be accessible to anyone.  
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Figure  158: Simple weaving pattern 

(Illustration by Pichatorn Nualdaisri, 2021) 
 

 Textile finishing process are included printing and dying technique. The 

researcher applies both techniques to the experiment. Dying Thai silk with 

Photochromic has been experiment in experiment 1 and printing Photochromic 

pigment and Reflective pigment has been used in experiment 4-8. In the final surface 

design, the researcher chose printing Photochromic to convey the concept of the art 

installation because printing technique is accessible to anyone and easy to transfer the 

message to the audience.   
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 Print Pattern 

 

 Owing to the benefit of the research, the researcher intends to create textile art 

installation which enhance local people to appreciate more about Thai silk. The print 

pattern will be print with Photochromic pigment or UV sensitive pigment. The print 

pattern will be seen when it has been exposed to the sunlight. In the beginning, the 

researcher tried to created print pattern by adapt from traditional pattern but the 

pattern seen to be unclear when printed on the silk fabric so the researcher created 

simple op-art pattern instead. In order to make a movement and excitement to the final 

art installation, the researcher found that op-art pattern is suitable to print on the silk 

fabric more than another pattern. Not only op-art can make movement and excitement 

but also the pattern is accessible to anyone.  

 Form 

 

 Form of the final art installation is inspired from silk cocoon. The researcher 

tried to sketch several silk cocoons forms. The final one is a simple cocoon shape with 

90x120 cm. The researcher intended to make simple form , which the audience can 

recognize instantly that it’s silk cocoon. When the form is simple, the audience will 

pay attention to the light effect of the fabric texture more than shape of the art 

installation. So simple shape of cocoon would be the best choice to show the beauty of 

fabric textile in 4 lighting condition and the audience can experience the environment 

of the art installation with the remember to silk cocoon.  
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 Installation 

  
 To exhibit the final art installation from Thai silk, there are 4 light conditions 

to be arrange in the exhibition gallery. The 1st light condition is normal light to show 

the surface of silk fabric stripe weave with retroreflective yarn produced by 4 shaft 

handlooms with the new pattern created by the researcher. The 2nd lighting condition 

is UV lighting condition to show the effect of op-art printing which hidden on the 

surface of the fabric. The print pattern will be show when expose to the UV light. The 

researcher uses par lamp with UV Light bulb to expose the pattern instead of real UV 

light. The 3rd effect is camera flashlight effect to show the result of using 

retroreflective yarn as a warp. The lamp will change from UV light to flashlight to let 

the audience see the reflective the retroreflective yarn and also the audience can take a 

photo with flash to see the silhouette of the reflective warp yarn. The 4th light 

condition is glow in the dark effect which is the result of glow in the dark bead. Glow 

in the dark bead will light up when the room is completely dark all the light are gone. 

The audience will experience all the 4 conditions of light on the art installation to see 

the beauty of the texture created from Thai silk. 

 

4.4 Conclusion 

 

 When finish experimenting on all possibility to increase Thai silk value, the 

researcher has designed the structure in 4 components, which are design structure, 

outer layer, inner layer, and light setting; to combine all techniques together. Art 
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installation was created under the cocoon design concept in which the cocoon can 

interact with the audiences from interactive textile. Innovations of applying UV 

sensitive pigment and retroreflective yarn were selected to combine with weaving 

technique and materials use. These combinations affect interactive objects in different 

conditions as normal light, UV light, flashlight and dark. The audience can find the 

story of tradition Thai silk and the new ways to experience them by themselves 

according to John Dewy theory. From this research and development, it enhances the 

ability of Thai silk as well as ability in term of Art. According to the audiences’ 

feedback, they feel more exciting and interesting on using Thai tradition silk yarn. 

They would like to know in depth on Thai silk background and term of use in each 

part. The researcher expects that these research project will finally get attraction from 

more audiences in different fields to utilize Thai silk in other area. So that the Thai 

silk will be fresh and interesting again by innovations, technology and techniques 

instead of just only cultural traditional fabrics from people’s point of views. 
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Chapter 5 

Conclusion and Recommendation 
 

The last part of the research is to summarize all the data collection and the 

result of the final project and the recommendation from the researcher for the future 

research.  

5.1 Conclusion of the research idea, structure, and process. 

 

 This research is about interactive textile art installation. The research project 

was divided into 2 parts: including the research basis and the practical basis. For the 

research part, the researcher began with data collecting on Thai silk history and Thai 

silk species, which were from the previous literature reviews and personal field trips. 

The researcher took place to collect essential data about traditional Thai silk industry, 

including the ways to feed silkworm, their species and properties, processes to 

produce silk yarn, and tradition weaving process. The trips were held multiple times at 

Chachoengsao, Surin province and Department of Sericulture (Royal Thai 

government) to survey the similarities, differences, and quality among places. From 

data collected, the Mulberry silk species, which available in Thailand are Univoltine, 

Multivotine, and Hybrid species. The researcher found that Multivotine silk species 

that are suitable to be the main material for the research because they are local 

species, suitable for local farmer, in good standard for global market and can 

withstand high temperature in Thailand.  
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 After the researcher decided to use Multivotine silk species, the researcher 

began to collect data about the design of structure and experiment on textile technique 

as well as some textile innovations to be added.  

 In order to get more information about Thai silk to be more developed and 

increased its value, the researcher did the in-depth questionnaire interview to the 

sample group of textile designer, silk entrepreneur and silk user. The questionnaire 

was about their opinions on nowadays designs, feeling, value, story, and the way to 

develop Thai silk. From this stage, the researcher could know overall information 

about Thai silk from both the local farmer and the user perspective before starting to 

experiment on surface design and the modern textile innovations. Then, next part is to 

experiment on development of interactive textile silk. The researcher did 8 

experiments which used adding innovations, weaving, printing, using materials and 

adapting textile combination knowledge to get probability of idea for creating the 

final design of installing textile art.  

 The final design of textile art installation use Multivotine silk as a main 

material. Its surface can be changed into 4 environment conditions. Firstly, the 

development and structure of Thai silk fabric will be shown in the normal daylight. 

Secondly, the fabric surface will be changed into colors when the fabric is exposed to 

the sunlight or UV light. Thirdly, effect will be appeared under a flashlight, the 

audiences can take a photo with the camera flashlight to get the photo of surface 

design from Thai silk, which is the photo of reflection from the reflective yarn. 
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Finally, the final light is glow in the dark. The glow in the dark bead will glow when 

the exhibition hall is completely dark. All elements will be the effects of the final 

interactive textile art installation in the concept of cocoon which can expand the story 

of Thai silk from the origins. In conclusion, the audience can interact with the surface 

of Thai silk and appreciate the beauty of Thai silk in new perspectives.  

5.2 Conclusion of the objective of the research   

 

Following to the research objectives, all the data collecting, and experiment were 

answered the objectives of the research as follow: 

5.2.1 To identify the characteristics of Multivotine silk  

 

In the beginning of the research, the researcher has limited knowledge of the 

Thai silk species from the origin. Understanding in-depth on these species will help the 

researcher to complete some new Thai silk fabric design efficiently. After collecting 

data, the researcher found that there are 3 types of Thai silk species available in 

Thailand. Multivotine one of the three, was chosen from the reasons to choose the 

suitable species to work on the development project. Its characteristics were studied 

in-depth to understand overall its lifetime until becoming final yarn appearances and 

properties. It is the local specie, which can produce more than 5-6 generations per 

year, Length of the larval duration is short, the length of the filament is short. cocoon 

filament is fine and clean with little lousiness: but with more lustrous, withstand 



 
 215 

higher temperature and not susceptible to diseases. Its yarn is natural yellowish from 

its Lava. Its lustrous make it outstanding from other natural fiber.  

5.2.2 Experiment on Multivotine silk from yarn to fabric  

 

 In the process of experiment on interactive textile from Thai silk, the 

researcher used Multivotine silk yarn to create fabric for experimenting the possibility 

of material usages. In the first experiment, the researcher dyed silk yarn with UV 

Sensitive pigment or photochromic pigment, then weaved the finished dyed yarn with 

collapse weave technique in experiment 2. In experiment 3, the researcher cooperated 

with Surin local weaver to use photochromic pigment dyed Multivotine silk to weave 

on Ikat technique. In experiment 4 and 5, the researcher experimented on finishing 

textile which was to print photochromic pigment and retroreflective pigment for 

creating new texture on Multivotine silk fabric. Next, the researcher tried to weave 

reflective yarn with Multivotine yarn in experiment 6. In experiment 7, the researcher 

printed photochromic pigment on 100% Multivotine Thai silk fabric and cut in to 

stripe to weave on reflective yarn warp. In the final experiment, the researcher woven 

Multivotine raw silk yarn with the reflective yarns, then print photochromic pigment 

on raw silk. 

 From 1 to 8 experiment, the researcher experiment on utilizing every 

component of the Multivotine silk yarn from raw yarn to the fabric. Each component 

was found that it has its own special characteristics and also provided unique texture. 
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Raw silk yarn is rough but gives stiff structure to the fabric, whereas bleached yarn is 

smooth and shine when weave into the fabric.  

5.2.3 To experiment in depth on creating new texture from Multivotine silk by 

handweave technique.  
 

The researcher utilized every component of Thai silk yarn which were raw silk 

and bleached inner layer yarn called Mai noi. The researcher experimented on weaving 

and printing technique to get the possible data from the result. Finally, from 8 

experiments, the researcher could create 2 new texture from Multivotine silk yarn by 

handweave technique.  
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5.2.3.1 Textures from Thai silk fabric stripe weft weave with reflective yarn warp 

 

 

Figure  159: Thai silk fabric stripe weft weave with reflective yarn warp (Angle 1) 
(Photos by Pichatorn Nualdaisri, 2021) 

 

 

Figure  160: Thai silk fabric stripe weft weave with reflective yarn warp (Angle 2) 
(Photos by Pichatorn Nualdaisri, 2021) 
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5.2.3.2 Texture from Raw silk yarn weave with reflective yarn warp 

 

Figure  161: Raw silk yarn weave with reflective yarn warp 

(Photos by Pichatorn Nualdaisri, 2021) 
 

 

Figure  162: Photo with flashlight of raw silk yarn weave with reflective yarn warp 

(Photos by Pichatorn Nualdaisri, 2021) 



 
 219 

5.2.4 To develop textile texture from printing UV sensitive pigment on the 

combination of hand weave Thai silk weft with Retroreflective yarn warp. 
 

 The researcher had experimented the innovations as UV sensitive pigment and 

Retroreflective technique in several ways as shown in the previous chapters. Some 

experiments have failed to meet the satisfaction due to unclear pattern and difficulty 

to process. The audiences would not efficiently experience the Art installation in final 

work. The researcher would pick only the UV sensitive pigment as printing pattern 

and Retroreflective technique as warp yarn. 

 Apart from hand woven technique, the researcher developed textile surface by 

printing the UV sensitive pigment on hand weave fabric from the combinations of 

Thai silk fabric strip weave and the Retroreflective yarn. The effect of printing UV 

sensitive pigment will be shown when the fabric exposes to the sunlight or UV light, 

and effect of Retroreflective yarn will show when the audience take the photo of the 

fabric with the flashlight camera.  
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Figure  163: texture from printing UV sensitive pigment on the combination of hand 

weave Thai silk weft with Reflective yarn warp 

(Photos by Pichatorn Nualdaisri, 2021) 
 

 

Figure  164: Texture from printing UV sensitive pigment on the combination of hand 

weave Thai silk weft with Reflective yarn warp. 
(Photo by Pichatorn Nualdaisri, 2021) 
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   5.2.5 To create textile Art installation from Multivotine silk.  
 

The final objective of the research is to create textile art installation, which 

created from hand weave the Multivotine silk fabric developing from printing UV 

sensitive pigment and weave with the Retroreflective yarn. The audience can interact 

with textile art installation that intended to let the audience get new experience of 

Thai silk fabric.  

 

Figure  165: The interactive textile art installation from Multivotine silk. 
(Photo by Pichatorn Nualdaisri, 2021) 

 

Finally, the research project achieved all 5 topics of the objectives, which are 

identify characteristics, experiment on the component of the silk yarn, experiment on 

creating hand weave, printing UV pigment technique and created textile art 

installation.  
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5.3 New Knowledge from the research 

 

5.3.1 New textile texture from the experiment 

 

 According to the experiment 1-8, there are 2 relevant new textile textures 

from the experiment.  

The first one is hand weave fabric from Thai silk fabric stripe as a weft and 

reflective yarn as a warp. The Thai silk fabric stripe has been printed with UV 

sensitive pigment before weaved into the fabric. This technique was new experience 

as the fabric has no joints of UV sensitive pigment when printed. The texture created 

from experiment can be exposed to the sunlight or UV light to see the print pattern 

clearly and the audience can take a photo with camera flash to see an effect from 

reflective yarn changing in the photo.  

 The second textile texture was raw silk yarn weft weave with Reflective Yarn 

silk. The texture from raw silk and reflective yarn provided the feeling as rough, local 

tradition and innovative textile in the same time. This uniqueness was difference from 

using soft Thai silk yarn from the market.  

5.3.2 Interactive textile art installation 

 

 Art can be more interesting if people can interact and experience it themselves. 

This concept was popular by Neto and has been brought to play around Art in 

different industries until today. After the researcher experiment on texture of the 

fabric, the researcher created the textile art installation under the concept of cocoon. 
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The textile art installation is inspired by the shape of cocoon. The outer layer of the art 

installation was wrap by hand weave fabric from Thai silk fabric stripe as a weft and 

reflective yarn as a warp. The inner layer was decorated by Raw silk yarn weft weave 

with Reflective Yarn silk. The audience could interact with the Art installation by 

using UV sensitive light to see the print pattern, which hidden in the Thai silk fabric 

stripe weft and experience the beauty of natural raw silk yarn fabric inside the Art 

installation.  

5.3.3 Art Acknowledge about Art as experience  
 

 According to the Art as experience theory of John Dewy, the art form comes 

from the experience and emotion of the artist, and then pass these ideas to the 

audiences. The research created the textile art installation to let the audience 

experience the texture and innovation of the textile texture. The art installation is the 

combination of traditional material which is Thai silk and innovation material which 

is Retroreflective yarn and photochromuc printing. The purpose of the interactive 

textile Art installation is to give the new perspective of Thai silk in order to help 

people in difference careers to get more idea on utilizing silk to other forms, not just 

as only tradition cultural products. 

5.4 Function and Benefit for the research 

 

               Apart from new textile art installation knowledge, there are 3 element of 

materials which the research provided function and benefit to the textile industry. This 
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research provided more information and their usages for future development to the 

silk industry. 

5.4.1 Thai silk:  
 

- The audience will learn and know all the component of Thai silk from Raw 

yarn to fabric.  

- The Art installation would encourage the designers to have fun adapting Thai 

silk to be more than cultural product. 

- It can connect old fashion silk fabric to the future as digital world.  

5.4.2 Photochromic pigment 

 

- Photochromic pigment can be used to indicate the amount of the UV light 

which is further develop to be textile indicating the health condition of human body 

(Viková and Vik, 2014). 

- Photochromic pigment can be both dying to the yarn or printing directly on the 

fabric surface. 

- Photochromic pigment can be applied to the silk fabric to provide more 

functions in both dyeing or printing processes.  

- The local silk weaver can adapt printing photochromic pigment or dyeing 

yarns with the Thai silk traditional weaving pattern design.  
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5.4.3 Retroreflective yarn 

 

- Wagner Company mentioned that “Almost 5,000 pedestrians are killed and 

71,000 more are injured in traffic accidents annually. A total of 65% percent of these 

cases occur between 6 p.m. and 6 a.m. Clothing with a reflective material that is visible 

from all sides can save lives.” Reflective yarn has been used to clothing for better 

visible in the night such as life safer suit, security guard uniform, biker uniform.  

- Retroreflective pigment materials can be used as component on several 

substances. Firstly, flat inflexible substates such as barricades or road signs. Secondly, 

irregular surfaces such as traffic barriers or car plates. Thirdly, flexible substrates such 

as running shoes or safety vest. 

- The Retroreflective pigment can be used as both printing materials and dyeing 

materials. 

- Thai silk weaver can add night visible function to silk product by adding 

reflective yarn.  

- Printing Retroreflective pigment to the any substances can enhance the ability 

to hide the messages or patterns which can be seen only with light. 

- To taking camera with flashlight to the Retroreflective pigment, surrounding 

area that has been captured in photo will get darker and the Retroreflective area will 

be emphasized. Popular actors and athletes can use clothing with this technique to 

protect themselves from paparazzi taking photos. 

-  
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5.5 Recommendation for future improvement 

 

In the future, people who admire the traditional Thai Silk fabrics will decrease 

because of the old fashion styles. As well, their demand will decrease over time in the 

next generation. With this possibly growth way, the skilled traditional Thai silk 

weaver will have potential to lose their jobs in the future. To solve the problem, this 

research project aims to help Thai Silk industry to develop the silk yarn to meet the 

modern world that can still strongly play a crucial role in world textile market. The 

success of the development will finally have positive reflect back to the local Thai 

materials, and local skilled farmers and weavers. 

Although the research has been successful getting idea, knowledge and 

innovations from the experiment, there can be further developments from this project. 

The researcher has divided the suggestions into 2 parts: the recommendations about 

Thai silk design from the experiment and about Thai silk market possibility from the 

research. The issues can be summarized as follow. 

5.5.1 Recommendation about Thai silk design from the experiment  

 

 From overall experiment, the researcher found that Thai silk has its special 

characteristics in every component, including raw silk and bleach silk yarn. There are 

possibilities to design Thai silk product in difference way apart from custom design. 

Raw silk is one of the excellent textures to design product for home textile or any Art 

presentation because of its uniqueness as described in the previous section. In order to 
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get more function from Thai silk, combining Thai silk with other yarn such as natural 

fiber or synthetic fiber is one the interesting choice. 

5.5.2 Recommendation about the surface design from Thai silk   

 

From overall experiment, the researcher created interactive textile by printing 

photochromic pigment on the fabric surface that was weaved from Thai silk with 

Reflective yarn. The Art installation attracted more attention from the audiences to 

enhance the value of Thai silk from the origin of Thai traditional culture. In addition, 

it provided them new perspectives about Thai silk that can be more develop into other 

industries, not just as clothing. The researcher would recommend researching other 

ways around these experiments to find other combinations among innovations, 

materials, techniques, way of uses, and way to present. The researcher expects that the 

interactive textile from Thai silk can expand Thai silk fabric market and also to utilize 

local culture materials to build the future of Thai design. 
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Appendix 1: Power Generator 

 

Silk fabric can be used to create modern smart textile (Lu et al., 2016). The 

literature from 2016 about applied energy from Lu, Zhang, Mao and Li has found that 

they can input the wearable thermoelectric generator to silk fabric. From this research, 

the silk fabric can harvest energy from the heat generated from human body. It can 

imply that to apply traditional material combining with new innovative textile 

technology can create smart textile, which can enhance value of Thai silk and give 

new aspect to the silk user (Lu et al., 2016, pp 57-63). 

 

 

 

Figure  166: Power generator for fabric 

(Retrieved from: Silk fabric-based wearable thermoelectric generator for energy 

harvesting from the human body, Applied Energy, 164, pp 57-63) 
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Appendix 2: Reviewees’ answers 

 

Question 1 :  Interviewee name 

Interviewee 1 Assoc. Prof. Rapee Leelasiri 

Interviewee 2 Mr.Thaweesak Chatsuwan 

Interviewee 3 Ms. Awika Samuksaman 

Interviewee 4 Mr. Suradet Teerakul 

Interviewee 5 Ms. Supang Dangklang 

Interviewee 6 Ms. Phreava Rujinarong 

Interviewee 7 Mr. Wuthigrai Siriphon 

Interviewee 8 Ms. Sammiyah Hakueling 

Table  22: Participations’ Answers for questionnaire question 1 

 

Question 2 :  Experience in design, merchadise, or relate to Thai silk:  

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Over 30 years, Owner and creative 

director at Rapee leela 

Interviewee 2 Mr.Thaweesak Chatsuwan : Brand owner T.Chattuwan ( modern ikat 

thai silk) 6-7 years, First winner Tifa 

Interviewee 3 Ms. Awika Samuksaman: 4 years, Textile artist and part-time lecturer 

at Chulalongkorn University. 

Interviewee 4 Mr. Suradet Teerakul: Over 10 years, Industrial Products Designer, 

The Queen Sirikit Department of Sericulture 

Interviewee 5 Ms. Supang Dangklang: Over 50 years, Owner and weaver at Mai 

thong Suranaree thai silk.   

Interviewee 6 Ms. Phreava Rujinarong: Over 15 years, Owner and creative director 

at Termtem studio  
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Interviewee 7 Mr. Wuthigrai Siriphon: Over 10 years, PhD in Textiles, Royal 

College of Art, Now Lecturer at Department of Textile and Fashion 

Design, Faculty of Fine and Applied Art, Thammasat University. 

Interviewee 8 Ms. Sammiyah Hakueling: Over 5 years, Designer at The yarn story 

studio 

Table  23: Participations’ Answers for questionnaire question 2 

 

Question 3 : Which kind of Thai silk species do you know? How difference of 

each species?  

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Not really well, only know the 

component of silk such as inner layer, outer layer, etc. 

Interviewee 2 Mr.Thaweesak Chatsuwan: Mai Noi: Neat, Shine, Tiny yarn in 

both white color from Jul mai thai, Outer layer : 

Interviewee 3 Ms. Awika Samuksaman: Not really well. 

Interviewee 4 Mr. Suradet Teerakul: As far as I know, There are Thai, Japanese, 

Chinese, India and Hybrid species. Thai species is yellow and 

small cocoon. Japanese, Chinese and india are white cocoon, long 

fibers. Hybrid species, yellow cocoon and give long fibers. 

Interviewee 5 Ms. Supang Dangklang: Thai species, Japan and hybrid species. 

Interviewee 6 Ms. Phreava Rujinarong: Thai species and the specific name of 

them including hybrid species. 

Interviewee 7 Mr. Wuthigrai Siriphon: Not really well. Know that they have 

yellow silk for thai species, white from Japan. 

Interviewee 8 Ms. Sammiyah Hakueling: Not really well 

Table  24: Participations’ Answers for questionnaire question 3 
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Question 4: What is the value of Thai silk in your opinion? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: It’s texture, such as sheen and texture 

from each layer of silk 

Interviewee 2 Mr.Thaweesak Chatsuwan: There are 2 value One is sentimental 

objects which has been pass over generation through thai culture, 

belief and craftsmanship. Secondly, Value in daily life object. Thai 

silk has high quality can be use over a decade. Thai silk fabric are 

produced in elaborate production. It’s getting more beautiful when 

it’s has been used over a year.  

Interviewee 3 Ms. Awika Samuksaman: craftsmanship 

Interviewee 4 Mr. Suradet Teerakul: Handspun silk has unique in its texture like 

shiney and random texture. 

Interviewee 5 Ms. Supang Dangklang: Its texture is unique and the process from 

raise the silkworm, handspun to weaving which has been pass from 

generation to generation.  

Interviewee 6 Ms. Phreava Rujinarong: It’s local craftsmanship which has been 

pass through generation and also make income to local weaver. It’s 

one of the economic crops. 

Interviewee 7 Mr. Wuthigrai Siriphon: Beautiful, high price, story, strength but 

pricey 

Interviewee 8 Ms. Sammiyah Hakueling: Unique texture 

Table  25: Participations’ Answers for questionnaire question 4 

 

Question 5 : What do you think about Thai silk industry nowadays? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: It’s still limit only in fashion area. I 



 
 239 

would love to see more of thaisilk in home textile. 

Interviewee 2 Mr. Thaweesak Chatsuwan: It would be back in a trend. There are 

lot of new blood designer come back to take over family business. 

Interviewee 3 Ms. Awika Samuksaman: Still Limit client target.  

Interviewee 4 Mr. Suradet Teerakul:  Not really well, in my opinion, it depends on 

national economy and it’s still limit in niche market. 

Interviewee 5 Ms. Supang Dangklang: So so, not good or bad. In past few years, 

it’s become a trend for a while.   

Interviewee 6 Ms. Phreava Rujinarong: Thai silk is local material which can be 

found easily. It’s support local economic. It’s the material which are 

potential to be economic crops.   

Interviewee 7 Mr. Wuthigrai Siriphon: Not good but not bad, it’s getting better. 

Interviewee 8 Ms. Sammiyah Hakueling: The material itself are potential to be 

more than cutural product.   

Table  26: Participations’ Answers for questionnaire question 5 

 

Question 6 : Do you have any problem when using Thai silk as a medium? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Misunderstanding of how to take care of 

silk, actually silk doesn’t need any special care in laundry. 

Interviewee 2 Mr. Thaweesak Chatsuwan: There is difficulty in taking care after use 

them. Laundry things are needed to be delicated. Cost of material are 

rised every year. 

Interviewee 3 Ms. Awika Samuksaman: Need high skill and communication. 

Interviewee 4 Mr. Suradet Teerakul: Aftercare, like handwash, no spun. 

Interviewee 5 Ms. Supang Dangklang: Unstable handspun process. 
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Interviewee 6 Ms. Phreava Rujinarong: The process of handspun silk is unstable 

that is the reason why most of the weaver use machine spun from the 

factory more than local handspun group. 

Interviewee 7 Mr. Wuthigrai Siriphon: Price, need high skill and knowledge to be 

handle with the materials. 

Interviewee 8 Ms. Sammiyah Hakueling: Need high skill and money to handle the 

production. 

Table  27: Participations’ Answers for questionnaire question 6 

 

Question 7 : Do you have any experience in using Thai silk with other fibers.  

 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Weave with Cotton to reducing the cost. 

Weave with hemp to create new texture. 

Interviewee 2 Mr.Thaweesak Chatsuwan: Yes, used Thai silk with other fiber by 

weave it together in order to create new texture for fashion design. 

Interviewee 3 Ms. Awika Samuksaman: Cotton 

Interviewee 4 Mr. Suradet Teerakul: Yes, combine with other fibers, such as cotton, 

hemp, linen. 

Interviewee 5 Ms. Supang Dangklang: Yes, combine with other fibers, such as 

cotton, hemp, linen.  

Interviewee 6 Ms. Phreava Rujinarong: Yes, weave them with fake hair. Recyecle 

yarn, Plastic yarn. 

Interviewee 7 Mr. Wuthigrai Siriphon: Yes, combine with many materials both 

synthetic and natural fibers in term of weave 

Interviewee 8 Ms. Sammiyah Hakueling: Yes, Vetiver grass, cotton, silk blended 

them together to create new yarn. 

Table  28: Participations’ Answers for questionnaire question 7 
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Question 8 : Do you have any experience in using Thai silk to create interactive 

textile?  

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Never but used them in term of surface 

design. 

Interviewee 2 Mr.Thaweesak Chatsuwan: Yes, dyed Thai silk with glow in the dark 

chemicals 

Interviewee 3 Ms. Awika Samuksaman: Yes, but not in textile itself. I used Thai silk 

in my interactive art which audience can join weaving with the 

stranger by using Thai silk and other materials to create new texture.   

Interviewee 4 Mr. Suradet Teerakul: Never 

Interviewee 5 Ms. Supang Dangklang: Never 

Interviewee 6 Ms. Phreava Rujinarong: Yes, weaved with glow in the dark yarn. 

Led yarn, sensitive sound pocket. 

Interviewee 7 Mr. Wuthigrai Siriphon: Never 

Interviewee 8 Ms. Sammiyah Hakueling: NO 

Table  29: Participations’ Answers for questionnaire question 8 

 

Question 9 : What is your opinion in using Thai silk with synthetic fiber? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: In my opinion, it’s about reducing the 

cost to surve new market and function.  

Interviewee 2 Mr.Thaweesak Chatsuwan: If using Thai silk and synthetic fiber in 

term of innovation, i would be more trendy or can expand to new 

market. 

Interviewee 3 Ms. Awika Samuksaman: If It’s surve the function. I don’t think it’s 

the problem. 

Interviewee 4 Mr. Suradet Teerakul: It’s ok in term of decrease product cost and 
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add more function.   

Interviewee 5 Ms. Supang Dangklang: I would say I don’t really agree in term of 

cutting the cost because my client is niche market. They know what 

is best for them which is 100% silk.   

Interviewee 6 Ms. Phreava Rujinarong: I don’t mind, if it supports some function. 

Interviewee 7 Mr. Wuthigrai Siriphon: If it serves its application, I think there is no 

problem with that. 

Interviewee 8 Ms. Sammiyah Hakueling: If it serves some the function, it would be 

more interesting 

Table  30: Participations’ Answers for questionnaire question 9 

 

Question 10 : In your opinin, Why Thai silk is more popular in fashion more 

than other goods? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Lack of understanding in material and 

other market. Still have the same aspcet.  

Interviewee 2 Mr. Thaweesak Chatsuwan : In my opinion, I would say it’s about 

culture belief that Thai silk is for clothing. If it could apply to other 

product would be good for the industry. 

Interviewee 3 Ms. Awika Samuksaman: The market 

Interviewee 4 Mr. Suradet Teerakul: traditional and cultural belief. 

Interviewee 5 Ms. Supang Dangklang: I think, it’s traditional and cultural belief.  

Interviewee 6 Ms. Phreava Rujinarong: The weaver and client are familiar with the 

same design 

Interviewee 7 Mr. Wuthigrai Siriphon: It’s suit their quality, status and texture.   

Interviewee 8 Ms. Sammiyah Hakueling: Fashion market is bigger than other area. 

Table  31: Participations’ Answers for questionnaire question 10 
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Question 11 :Why Thai silk are mostly the same pattern in the market?  

Interviewee 1 Assoc. Prof. Rapee Leelasiri: It’s about client target. The weavers are 

concern about the new product will not serve their client so they 

choose to play safe. 

Interviewee 2 Mr.Thaweesak Chatsuwan: Lack of support and communication 

between young designer and weaver.  

Interviewee 3 Ms. Awika Samuksaman: Mindset of weaving and limit in tools and 

materials.  

Interviewee 4 Mr. Suradet Teerakul:  I assume that client market might be one of 

the reason and the weaver innovation is still limit. 

Interviewee 5 Ms. Supang Dangklang: For me it might be client style and market. 

Sometimes, new design can’t sell much so the weaver would back to 

the same pattern.   

Interviewee 6 Ms. Phreava Rujinarong: Local tool and machine need lot of time 

and process to change the design.     

Interviewee 7 Mr. Wuthigrai Siriphon: There are some designer created something 

difference but not that popular. I assume that the market in thailand 

is still limit in some market especially elderly and the weaver has 

limitation in weaving technique.  It’s complicated to change 

produciton process. 

Interviewee 8 Ms. Sammiyah Hakueling: Limitation in handweave technique  

Table  32: Participations’ Answers for questionnaire question 11 
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Question 12 : Do you have any expectaion over Thai silk industy in the future? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: Yes, I expect to see new designer to 

work in more in Thai textile market and can connect local hand 

weaver to create new things. 

Interviewee 2 Mr.Thaweesak Chatsuwan: New modern thai silk. I always said that I 

believe in potential of Thai silk and our elaborately production. If we 

can support and make connection between new generation designer 

and weaver, we can make it more internationally. 

Interviewee 3 Ms. Awika Samuksaman: Expect to see new perspective of weaver 

which really to accept new design and new perspective.   

Interviewee 4 Mr. Suradet Teerakul: Reasonable price, more popular and can be 

used in daily life.   

Interviewee 5 Ms. Supang Dangklang: More supporting from government and more 

participation from young designer.    

Interviewee 6 Ms. Phreava Rujinarong: Expect to see new designer and more job 

opportunity for people who passionate to work with Thai silk 

Interviewee 7 Mr. Wuthigrai Siriphon: I would like to see something difference. In 

Thailand, stiff silk fabric is popular. I would like to see other option 

for silk like soft and flutter texture.   

Interviewee 8 Ms. Sammiyah Hakueling: Expect to see new design and experiment 

from young designer.   

Table  33: Participations’ Answers for questionnaire question 12 
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Question 13 : What is you opinion about using Thai silk as a medium to create 

interactive textile to express Thai silk value apart from fashion and the audiece 

can interact with the final product? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: The project cloud expands Thai silk 

reputation to global designer which would be benefit to the local 

weaver as well 

Interviewee 2 Mr. Thaweesak Chatsuwan: Sound very interesting by using Thai 

silk with other fiber and still keep value of Thai 

Interviewee 3 Ms. Awika Samuksaman: Personally, I am interested in interactive 

art. I think it can expand the idea and connect people from difference 

area to created new thing.  

Interviewee 4 Mr. Suradet Teerakul: Sound interesting, still wondering what and 

how it’s would be.   

Interviewee 5 Ms. Supang Dangklang: Sound interesting 

Interviewee 6 Ms. Phreava Rujinarong: Interesting, I would be fun to see thing 

which can break the wall that Thai silk is for highclass people or 

cultural product.    

Interviewee 7 Mr. Wuthigrai Siriphon: Sound interesting, but it need to be combine 

with other material to make it be interact with the audience? So did 

the cotton or other material. 

Interviewee 8 Ms. Sammiyah Hakueling: Sound interesting if it could be decorating 

item instead of boring fashion design. 

Table  34: Participations’ Answers for questionnaire question 13 
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Question 14:  Do you think interactive textile from Thai silk would be benefit to 

Thai silk industy?  

Interviewee 1 Assoc. Prof. Rapee Leelasiri: It would be the begining of the 

connection from traditional thaisilk to modern thaisilk in digital 

world. 

Interviewee 2 Mr.Thaweesak Chatsuwan: I hope, It would break the wall of culture 

belief and limitation of using Thai silk. To show that Thai silk can be 

use in difference way. 

Interviewee 3 Ms. Awika Samuksaman: Yes, I’m looking forward to see new 

interactive textile which i belive it give more attention for people 

apart from textile to see vaule of silk.   

Interviewee 4 Mr. Suradet Teerakul: Yes, it would be nice to use thai product to 

create something contemporaty and trendy in digital world today. 

Interviewee 5 Ms. Supang Dangklang: Yes, it would be nice to gain more attention 

from new generation to understand Thai silk. 

Interviewee 6 Ms. Phreava Rujinarong: Yes, people would understand more about 

Thai silk 

Interviewee 7 Mr. Wuthigrai Siriphon: Yes, it’s interesting to see that. As for silk 

itself has been given status by social cuture. If there are a project 

which can change the perspective of formal Thai silk into something 

approachable, It would be good opportunity to for this generation to 

see silk as potential material for future textile. I would like people to 

think that its one of textile material which the designer can have fun 

using it more than cultural product.   

Interviewee 8 Ms. Sammiyah Hakueling: It would give new aspect to designer or 

weaver to break the wall that Thai silk is for elderly. 

Table  35: Participations’ Answers for questionnaire question 14 
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Question 15: Any suggestion for Thai silk developting project? 

Interviewee 1 Assoc. Prof. Rapee Leelasiri: N/A 

Interviewee 2 Mr. Thaweesak Chatsuwan : Personally, I would like to remain the 

vaule of Thai silk as a sentimental objects no matter how it has been 

changed into. I would like to remark Thai silk are not just material 

but it contains culture, belief and souls of generation.  It’s a spirit of 

Thai silk 

Interviewee 3 Ms. Awika Samuksaman: Looking forword to see the project. 

Interviewee 4 Mr. Suradet Teerakul: I would like to see new product which is from 

Thai designer.   

Interviewee 5 Ms. Supang Dangklang: I would like young designer to have more 

participation and help local to have new design for new market. 

Interviewee 6 Ms. Phreava Rujinarong: Looking forward to seeing the project. 

Interviewee 7 Mr. Wuthigrai Siriphon: I would like people to think that its one of 

textile material which the designer can have fun using it more than 

cultural product.  It would be more approachable. Although it might 

take time and money for the project, but it’s worth in term of 

creativity. 

Interviewee 8 Ms. Sammiyah Hakueling: Looking forward to seeing the project. 

Table  36: Participations’ Answers for questionnaire question 15 
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