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Abstract 

 

The Victorian era enriched textile design industry with floral designs by many designers who 

contributed to arts and crafts movements in this era, William Morris is considered as one of 

the surface textile pioneers whose designs are still masterpieces from century ago until now, 

Innovative luminous fabric design inspired by William Morris is generated by Adobe 

Illustrator and implemented by jacquard machines using computer-aided design software to 

control different weaving parameters, the luminous fiber with a long afterglow is produced by 

adding the rare-earth strontium aluminate powder to the polymer by a melt spinning process 

and it’s infrequently used in the industry.  

 

Keywords: luminous yarn, jacquard machine, textile design 

 

1. Introduction and literature of review 

 

1.1. Victorian Era 

 

This era was known as the period of floral designs and the base of today’s many floral 

patterns, it was remarkable for the rules established for arranging flowers within designs and 

arranging repeating where symmetrical ogee arrangement was the favorite, also flowers with 

strong brilliant colours were preferred. One of leader designers in this era was William Morris 

(1834–1896) who encourage the famous Arts and Crafts movement in nineteenth century and 

used the traditional jacquard machine to turn his ideas into real fabric, he drew plenty of 

noteworthy floral designs. Figure (1) shows one of his famous water colour and pencil floral 

painting which is in Victoria & Albert Museum in London 
(1)

. 

 

Furthermore, the symmetrical figures were very popular in this era where a unit, which is 

used two or more times in forming a complete figure, is having two symmetrical halves, one 

of them is painted and mirrored. some living creatures such as birds and some fruits were also 

added to the Victorian designs.   

 

1.2. Luminous yarns 

 

Luminous fiber is a polyester fiber consists of four components blended together with a melt 

spinning process: rare-earth luminescent materials and fiber-forming polymer (polyethylene 
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terephthalate) as the two fundamental components with the addition of transparent inorganic 

pigment and 0.5% functional additive. Chemical composition of luminous fiber is 

SrAl2O4:Eu
2+

,Dy
3+

 (SAOED: strontium aluminate phosphors) 
(2-6)

 . 

 

 
Figure (1): One of William Morris pencil and water colour floral designs . 

 

The luminous yarns became an interesting research area recently; the fiber has special 

characteristics different from the normal yarns such as emitting light in the dark after storing 

energy from whether artificial or natural light sources, the yarns not only display a luminous 

decorative effect in the dark but also improve vision in case of lighting off as seen in figure 

(2) 
(2, 3, 7-9)

. 

 
Figure (2): Luminous yarns under the conditions of lighting and without lighting. (10) 

 

Although the fiber is not significantly used in the textile industry, some endeavors took 

place in the recent ten years to integrate the fiber into fabric by different means like 

embroidery, knitting and weaving. Many factors can affect the produced fabric properties, 

in case of embroidery, parameters such as stitch type and stitch spacing affected the 

afterglow intensity of the fiber and its aesthetic properties, on the other hand, the fabric 

pattern which is produced by using the luminous yarn can considerably match its digital 

image like any other normal yarn 
(8, 11)

 . 

 

Integrating the fiber into fabric by weaving means still needs further study, different 

weaving machines can be used for this purpose like the jacquard machine which is special 

for its decorative fabric designs and the ability to control every warp yarn separately, 

similar to embroidery, the different weaving parameters such as weave structure and 

fabric type can highly affect the luminous pattern in the dark, that’s because different 

weave structures have dissimilar degrees of appearance on the fabric surface depending on 
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the weave structure float size, fabric density is also a major factor because it affects the 

emitted light intensity. Using jacquard CAD system makes it easier to control all weaving 

parameters and adapting them to the desired final fabric 
(12)

. 

 

1.3. Adobe illustrator  

 

Adobe Illustrator is the main program chosen for creating and drafting design motifs, it 

contains many options and tools for all drawing purposes. Two of the most important features 

of the software especially for the textile design drawing are the ability to repeat motives 

located on the edges of the design at the other sides in order to complete each other and obtain 

an exact matching when repeating the design unit from all the sides, the second feature is the 

mirroring option while drawing the symmetrical designs which is very beneficial to the 

construction of jacquard decorative designs where the drawing in one half of the design area 

is automatically mirrored in the other side, a symmetrical design constructed by mirroring is 

shown in figure (3), this feature maintains accuracy and saves lots of time.  

 

 
Figure (3): symmetrical design constructed by mirroring option in Adobe Illustrator. 

 

1.4. Methodology: this research belongs to the applied methodology. 

2. Materials and Methods 

2.1. The materials 

 

The luminous yarns are used for weaving process alongside with different normal 

yarns. The specification of the luminous yarns is shown in table (1). 

 

Table (1): yarn specification. 

 

 Warp yarns Weft yarns 

Yarn Type Dyed cotton 
Dyed cotton 

luminous polyester 

Yarn count 30/1 E 
30/1 E 

175x2 D 

Yarn density 36/cm 48/cm 
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2.2. The machines used  

 

Jacquard machine was used for fabric production. Loom and machine specification is 

shown in tables (2) and illustrated in figures (4). 

 

Table (2): loom and jacquard machine specification. 

 

weaving machine and jacquard specification 

 

Jacquard Name BONAS 

Jacquard Model LJ6 (Electronic)  

Manufacturing Year 2014 

Jacquard Hooks 6144 hooks 

Design Hooks 5800 hooks 

Repeats number One Repeat  

Fabric width without 

selvedge 

161.1 cm  

Fabric width with selvedge 163.1 cm  

Warp density 36 yarn/cm  

Reed used (dents/cm) 9 dents/cm  

Denting 4 ends/dent 

 

 
Figure (4): Bonas jacquard machine. 

 

2.3. The methods 

 

The luminous yarns have been woven in some chosen areas of the fabric and during the 

production process, they have been blended with other normal yarns. The integrating process 

of the luminous yarns carried out using two different methods:  

 

1. Extra weft method: to apply this method of weft cramming, certain parts of the cloth 

to glow in the dark were chosen and when the turn came to those selected parts, the 

thread is involved in the weaving process and temporary paused when moving to 
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another part. Figure (5) illustrates the extra weft method applied for a jacquard fabric 

design. 

 

 
Figure (5): extra weft method applied for a jacquard design.  

 

2. Weft-Backed cloth: many sets of warp and weft yarns were used to apply the weft 

backed technique with many complex weave structures, to apply this method four weft 

yarns were used.  

 

2.4. Test methods 

 

1- Tensile strength: ASTM D2256-09 test method was used to measure the tensile 

strength of the yarn. The tensile strength values are shown in table (3). 

 

2- Yarn twist: twists in the yarn were measured using test method ASTM-D1423, the 

number of twists are shown in table (3) 

 

Table (3): mechanical properties of the luminous yarns. 

 

Yarn 

sample 

Tensile 

strength(N) 

Elongation 

(%) 

Number 

of twists 

1 18.6 33 195.1 

2 19.7 39 223.2 

3 19.5 37 203.3 

4 18.7 37 180 

5 18.8 38 212.6 

 

 

3- Yarn count: Yarn count was measured using test method ASTM-O 1907-1. 

 

4- Light fastness: Light fastness properties of the luminous yarn were measured based on 

method AATCC 16A-1989. The results of the test are shown in table (4). 

 

5- Wash fastness: Wash fastness properties of the luminous yarn were measured based 

on method ISO 105-CO2 (1989). The results of the test are shown in table (4). 
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6- Perspiration fastness: Perspiration fastness properties of the luminous yarn were 

measured based on method (ISO 105 – E04(1989). The test results are shown in table 

(4). 

 

Table (4): fastness properties of the luminous yarns 

 

Sample 
Change in colour 

(Light) 

Change in colour 

(Wash) 

Change in colour 

(Perspiration) 

Green 6 4-5 5 

Blue 6 4-5 5 

Yellow 6 4-5 5 

Pink 6 4-5 5 

 

3. The results and discussions 

 

3.1. Specification of design and fabric 

 

 
Figure (6): Digital image of the Design. 

 

In this design, the “forget me not” flower which is one of the most famous British flowers is 

chosen for the floral pattern with its azure bright petals as shown in figure (6). It was 

commonly used in the Victorian era as a gift flower and from its name, it was given by a 

person who wanted to be remembered.  

 

3.1.1. Design properties and construction: 

 

 Main motives: the “forget me not” blossom with different three appearances; the 

flower buds, partially and fully blooming flowers with leaves. 

 

 Design construction: bi-symmetrical construction was chosen where the motives were 

distributed in a half of the design area and then, this half was turned over exactly in 

the other half. Using Adobe illustrator, while drawing in one half of the design, a 

mirrored drawing is automatically taking place in the other side.  
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 Design production stages: the figure (7) illustrates the production stages of the design: 

 

1- Drawing the first faced flower with a selected colour palette. 

2- Adding flowers from different angles and different growing stages with some leaves, 

the colour palette was also changed. 

3- The pattern implementation was carried out using the mirrored method in Adobe 

Illustrator where drawing takes place in one half of the screen and the other half is 

automatically drawn exactly as the first one. 

4- After motives distribution and overlapping, the motives that located in the edges were 

set to complete each other when repetition using the software options. 

 

 
Figure (7): design production stages in Adobe Illustrator. 

 

1.1.2. Design weaving parameters and properties 

 

Different weave structures are sprayed on the whole motives and background of the design to 

obtain every desired colour and effect, the different weave structures which are used in the 

design are shown in figure (8): 

 

    

     
Figure(8): different weave structures used for fabric production. 
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The fabric has weft-backed structure and luminous yarns are presented in the three blue 

flowers in the middle of figure (9). The luminous flowers have two different shades of blue 

due to using two different colors of warp yarns (face and back yarns) during weaving.  

 
Figure(9): implemented fabric of design (1) using jacquard loom. 

 

Problems in fabric: the two shades of the luminous flower which illustrates the light and dark 

in the flower were clearly appeared in the light condition but hardly seen in the dark, this 

difference between shades appeared as one light block with no effect when in the dark, the 

reason for this is using the same weave structure for both shades with only changing the faced 

warp yarns so, when the light is off, the warp yarns disappear and resulted in losing the two 

shades effect. 

 

3.2. Fastness properties of the luminous yarns 

 

Luminous yarns tend to be continuously exposed to light and for long periods of time to 

restore energy and emit it, and therefore a well light resistance is essential and required to 

enhance the lifetime of the luminous fiber products, on the other hand, in case of using the 

yarns for producing wearable fabrics, exposure to washing and perspiration is unavoidable. 

The yarns show remarkable fastness properties against washing, light and perspiration which 

made it possible to use them in the industry and wearable fabrics mass production. 

 

4. Conclusion 

 

The luminous yarns are integrated into fabric by weaving process to give a luminous effect in 

the dark, the luminous fabric design was generated using Adobe Illustrator software and the 

designs were inspired by William Morris, motives are constructed and distributed evenly in 

the pattern design area, then the computer-aided jacquard software is used to modify and 

adjust the weaving construction parameter such as different weaving structures and fabric 

type. the fabric gave a decorative effect in the dark and a luminous effect in condition of light 

off and show a good resistance to light, wash and perspiration in order to use them afterward 

in the industry of wearable textiles. 
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 الملخص باللغت العزبيت

 

تذتوي علي خيوط ضوئيت باستخذام ماكينت الجاكاردابتكار و تنفيذ أقمشت   

 

عبيز عبذالله الذمص 
[١]

سناء صلاح الذين صالخ , 
[١]

ة أسامت عزالذين دلاو , 
[٢]

رانيا صادق سيف  , 

 الذين
[١ ] 

 

جاهؼح ػٍي شوس ٬[ كلٍح الثٌاخ للأداب ّالؼلْم ّالرشتٍح١]  

جاهؼح حلْاى ٬الفٌْى الرطثٍقٍح[ كلٍح ٢]  

 

 

ترصاهٍوَ الشائؼح الرً احرْخ هؼظوِا ػلى الزخاسف الٌثاذٍح ّكاى هي أشِش  ٌروٍز الؼصش الفٍكرْسي

هصووٍي الؼصش الفٍكرْسي ٌّلٍام هْسٌس الزي ذوٍزخ ذصاهٍوَ تذهج أًْاع هخرلفح هي الٌثاذاخ 

ّذشاتكِن هغ تؼضِن الثؼض فً ًفس الرصوٍن ّقذ ذن اسرلِام الرصاهٍن الرً اسرخذم فٍِا الخٍْط الضْئٍح 

ٍوَ ّذن ذصوٍوِا تاسرخذام تشاهج الحاسة الالً الرً سِلد ػولٍح الرصوٍن تشكل كثٍش هغ هي ذصاه

ّجْد أدّاخ جؼلد سسن الزخاسف ّذكشاسُا داخل الرصوٍن ّػلً حافاذَ اٌسش ّ ادق كوا اًِا كاًد 

اسرخذام  كوا ذن تؼذ رلك ٬ذروٍز تْجْد هكرثح هي الوجوْػاخ اللًٍْح ّ الرً اسرلِن هٌِا الْاى الرصاهٍن

هحرٌْح ػلً الخٍْط الضْئٍح تاسرخذام هاكٌٍح هي القواش الوزدّج ػٌٍح اسرششادٌَ ُزٍ الرصاهٍن لٌسج 

الجاكاسد ّ ذوٍزخ ُزٍ الخٍْط تخصائص هٌفشدج ػي تاقً الخٍْط الؼادٌح فً اًِا ذحرفع تالضْء فً 

ط هي الِذس ساُن الرحكن الاًاسج ّ ذٌٍش فً الظلام ّ للوحافظح ػلً ُزٍ الخٍْ فرشاخ الصثاح اّ

ج الالٍكرشًًّ فً خصائص الواكٌٍح ػلً ذْظٍف الخٍْط ّ ًسجِا داخل الأقوشح فً أهاكي هحذد

 .تاسرخذام ذقٌٍح اللحوح الزائذج


