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Abstract 

The image on textile fabrics is created by various methods. The sublimation transfer printing method, which is one of the various image 

creation methods on fabric, was applied on nylon and polyester fabric in the study. The fabrics used were printed at two different 

temperatures, both 1500C and 2000C, and with a pressing time of 30 seconds, 60 seconds, and 120 seconds. L * a * b * values, wash 

fastness (staining and fading), delta E values of Cyan, Magenta, Yellow and Black colors, which are the process colors determined in 

the study, were measured alongside the analysis of fastness properties. It was determined that the image formation, pressing time and 

temperature-dependent fastness values on fabrics were 4/5 (very good). Sublimation printing has shown that application differences 

depending on both temperature and time cause changes in color values. Considering the costs, it is suggested that the printing time of 

30 seconds can be preferred, when compared to the longer printing time in sublimation prints. 
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Naylon ve Polyester Kumaş Üzerine Sublimasyon Transfer Baskıda 

Sıcaklık ve Süre Değişkeninin Baskı Kalitesine Etkisi  

Öz 

Tekstil kumaşlar üzerine görüntü çok çeşitli yöntemler ile oluşturulmaktadır. Kumaş üzerine farklı görüntü oluşturma yöntemlerinden 

biri olan sublimasyon transfer baskı yöntemi çalışmada naylon ve polyester kumaş üzerine uygulanmıştır. Kullanılan kumaşlara hem 

1500C hem de 2000C olmak üzere iki farklı sıcaklıkta ve 30sn, 60sn ve 120sn presleme süresi ile baskılar gerçekleştirilmiştir. Haslık 

özelliklerinin analizi ile birlikte çalışmada belirlenen proses renkler olan Cyan, Magenta, Yellow ve Black renklerinin; L* a* b* 

değerleri, yıkama haslığı (lekeleme ve solma), delta E değerleri ölçümlenmiştir.  Kumaşlarda görüntü oluşumu presleme süresi ve 

sıcaklığa bağlı haslık değerleri 4/5 (çok iyi) olduğunu tespit edilmiştir. Süblimasyon baskı hem sıcaklığa hem de süreye bağlı uygulama 

farklılıklarının renk değerlerinde değişimler oluşturduğunu göstermiştir. İşletme maliyetleri de düşünüldüğünde sublime baskılarda 30 

saniye baskı süresinin daha uzun baskı süresine göre tercih edilebileceği önerilmektedir. 

Anahtar Kelimeler: Sublimasyon Baskı, Renk, Yıkama Haslığı, Kumaş. 
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1. Introduction 

Today, polyester and nylon fibers are used instead of cotton 

and natural fibers (Bae, 2020). Polyester fibers are accepted all 

over the world due to their properties such as flexibility, high 

resistance, dimensional stability, resistance to many chemical 

compounds and low moisture absorption (Brady et al.,1980; 

Glombikova & Komarkova, 2014).  

Image transfer on polyester and nylon fabric is done with 

different methods (Cahill & Ujiie, 2004). Screen printing on the 

fabric surface; is the transfer of ink transferred to digital printing 

or transfer paper to the fabric by pressing it through heat (Guan et 

al.,2009). Pre-processing is required to create an image on the 

fabric surface with digital and screen printing, and then pass 

through steam and fixing units to fix the ink (Hsieh & Lin, 2018). 

Sublimation (the physical process of transition from solid 

state to gaseous state) is the process of transferring the polymer-

rich pigment to a special transfer paper and adhering the image 

formed on the paper to the fabric fibers with pressure (Jin & 

Sturm, 2010).  In the sublimation thermal transfer printing system, 

using time, temperature and pressure, the image transfer is 

provided by the solid adhesion of the image on the film material 

on the substrate (Qihong & Qinghua, 1997; Sahin et al., 2013). In 

the thermal transfer printing system, the important factor 

determining the printing quality is the printing parameters 

(temperature, pressure, time) and the substrate that will comply 

with them (Salem et al., 2013). Printing parameters determined in 

accordance with the surface properties of the substrate will give 

high printing quality.

Figure 1. Sublimation Printing Sheme 

In sublimation thermal transfer printing systems, it is 

primarily created on image transfer papers. The image is 

transferred on transfer papers by screen printing or digital 

Technologies (Sönmez et al., 2019). The image to be printed is 

created by transferring polymer pigment onto transfer printing 

papers. The pigment transferred to the transfer paper is micro-

sized and solid. After the heat and pressure generated during 

printing, these polymer pigment particles in solid form on the 

transfer paper adhere to the substrate fibers. In this way, the image 

on the thermal paper is transferred to the substrate (Stojanović et 
al., 2020). 

In the studies, instead of different types of fabrics such as 

cotton, wool, silk, fabrics developed due to their good chemical 

stability properties such as nylon and polyester are used 

(Yongqing, 2014). Surface modifications such as washing, light, 

anti-corrosion are the reasons why they are preferred (Zelenkova 

et al., 2020). Few studies have been conducted on the efficiency 

of sublimation transfer printing applications on textile fabrics. 

This research aims to determine the usability of the differences in 

washing, K / S, and color values after sublimation transfer 

printing formed on nylon and polyester fabric and their suitability 

in different applications (Wu & Bai, 2011). 

In the studies, instead of different types of fabrics such as 

cotton, wool, silk; nylon and polyester are used which are the 

fabrics developed due to their good chemical stability properties. 

Surface modifications such as washing, light, anti-corrosion are 

the reasons why they are preferred. Very few studies have been 

conducted on the efficiency of sublimation transfer printing 

applications on textile fabrics. In this research, the differences in 

washing, rubbing fastness, K / S and color values after 

sublimation transfer printing on nylon and polyester fabric were 

determined. 

2. Material and Method 

2.1. Materials 

In this study, two different fabrics, 100% polyester and 100% 

nylon, were used as materials. Technical features of these fabrics 

are given in Table 1. 

Table 1. Technical properties of the fabrics used in the study 

Technical properties Polyester Nylon 

Fiber Type %100 polyester %100 nylon 

Woven Type Plain weave Plain weave  

Weight 150 g/m2 155 g/m2 

Warp density 32 ends/cm 33 ends/cm 

Weft Density 32 ends/cm 31 ends/cm 

L 88,77 88,92 

a 1,54 1,15 

b 12,36 7,95 

In this study, studies were carried out with CMYK colors by 

using ready-made disperse dyestuff formulations that can be 

sublimated. The dyestuffs used are shown in Table 2. 



Avrupa Bilim ve Teknoloji Dergisi 

 

 

Table 2: Technical characteristics of the inks used in the study 

Color Manufacturer Commercial Code Light Fastness  Washing Fastness  Perspiratıon Fastness 

Cyan 

Kian Digistar  

Hi Pro 

M501251  5-6   4-5   4-5  

Magenta M501230  6-7   4-5   5  

Yellow M501215  6-7   4-5   4-5  

Black M501211 6   4-5   5  

2.2. Methods 

2.2.1. Sublimation Transfer Printing Process 

The transfer printing material, for which a sublimation film layer 

is formed, has been conditioned in the printing room at a 

temperature range of 20-250 0C and a relative humidity of 40-60% 

for 24 hours before printing (Akkaya & Eyupoglu, 2016).  The 

main print films obtained were transferred on polyester and nylon 

textile fabrics using HP3803 flat thermal transfer printing 

machine at 150 0C, 200 0C with 30, 60 and 120 seconds transfer 

waiting time. 

2.2.2. Color Measurement 

Printing and post-printing color measurement values were 

carried out using Datacolor color measurement device and 

Dyematch computer program. In the measurements, samples 

obtained by the conventional method were accepted as standard 

and measurements were carried out using a D / 65 light source 

under an observation angle of 10 °. 

Color differences with values of Δ𝐸� ∗, Δ𝐿� ∗, Δ𝑎� ∗, Δ𝑏� ∗, 

Δ𝐶� ∗ and Δ𝐻� ∗ were calculated using Formula 1, Formula 2, 

Formula 3, Formula 4, Formula 5, Formula 6.   

ΔE*ab = (ΔL*2 + Δa*2 + Δb*2 )1/2    Formula 1 

ΔL*2 = (L*2-L*1)2        Formula 2 

Δa*2 = (a*2-a*1)2        Formula 3 

Δb*2 = (b*2-b*1)2        Formula 4 

ΔC*ab = ((a*2-a*1)2 + (b*2-b*1)2 )1/2= 

= (Δa*2 + Δb*2 )1/2        Formula 5  

ΔH* = ((ΔE*ab )2 - (ΔL*)2 - (ΔC*)2 )1/2   Formula 6 

  

Color difference increases as ΔE values (Ural et al., 2018) 

move away from 0. Δ𝐿� ∗ indicates lightness - darkness, 𝑎� ∗ 

indicates redness - greenery, 𝑏� ∗ indicates yellowness  - blueness, 

ΔC indicates color intensity (tone angle), and ΔH * indicates the 

difference between hue angles defined in the coordinate system 

(Hayta et. al., 2020; Özomay, 2009). 

Color strength values (K / S) of the printed samples were 

calculated according to Formula 7 using Kubelka-Munk equation 

(Özomay & Akalın, 2020; Akkaya & Eyupoglu, 2016). 

𝐾�/𝑆�=(1−𝑅�)2/2𝑅�        Formula 

7 

In the formula, 𝐾� is the absorption coefficient, 𝑆� is the 

scattering coefficient, 𝑅� is the reflectance value of the fiber at 

the wavelength at maximum absorption, and 𝐾�/𝑆� is the color 

strength. 

2.2.3. Washing Fastness Test 

The washing fastnesses of the printed samples were made 

according to ISO 105-C06 standard using Gyrowash-James H. 

Heal brand washing fastness tester. Printed samples were 

processed with a washing fastness tester for 30 minutes at a 

temperature of 40 ° C in 1/100 float, according to the ratio of 4 g/l 

and evaluated with gray scale. In the application of the test, ECE 

non-ionic detergent was used according to the standard. 

3. Research Results and Discussion 

In this section, color measurement values, color differences 

and wash-light and rubbing fastnesses of the samples printed at 

different temperatures and times are evaluated. 

3.1. Color Measurement Results Dependent on 

Printing Temperature and Time 

CIE L * a * b * color values of cyan, magenta, yellow and 

black colors after sublimation printing of 100% polyester and 

100% nylon fabrics are given in Table 3. 

Table 3: Color measurement values of Cyan color samples with sublimation printing 

Cyan Polyester Nylon 

Temperature (oC)  Time (min.) L a b L a b 

150 30  61,81 -33,39 -36,55 62,7 -33,38 -37,77 

150 60  61,88 -33,58 -36,55 62,8 -33,27 -37,7 

150 120  61,63 -33,7 -36,46 63,52 -33,74 -37,66 

200 30  62,21 -33,88 -35,77 63,95 -34,3 -37,39 

200 60  62,42 -33,83 -35,47 64,09 -34,14 -37,29 

200 120  62,21 -33,89 -35,87 64,14 -34,64 -37,27 
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It is seen that there is a significant and regular increase in the 

CIE L * value due to the increase in temperature and printing time 

in cyan color printing on polyester and nylon fabrics. The increase 

in the CIE L * value indicates that the samples with a printing 

temperature of 200 oC are lighter. In addition, it is understood that 

cyan color prints made on polyester fabric are darker than prints 

made on nylon fabric. 

There was no change in CIE a * and CIE b * values depending 

on the printing time for both polyester and nylon fabrics. It is seen 

that the samples printed at 150 oC in the prints made on polyester 

fabric shifted to blue more than the samples printed at 200 oC, and 

the increase in printing temperature in the prints made on nylon 

fabric shifted the samples to green nuance. 

Table 4. Color measurement values of Magenta color samples with sublimation printing 

Magenta Polyester Nylon 

Temperature (oC)  Time (min.) L Temperature 

(oC) 

 Time 

(min.) 

L Temperature 

(oC) 

 Time 

(min.) 

150 30  50,79 60,66 -1,27 51,42 61,18 -2,41 

150 60  51,16 60,66 -1,66 51,6 61,05 -2,46 

150 120  51,04 60,58 -1,38 52,13 61,2 -3,04 

200 30  51,91 59,23 -2,91 52,81 60,4 -4,08 

200 60  53,9 57,3 -5,6 54,56 58,94 -6,18 

200 120  55,52 54,91 -8,09 57,5 55,45 -9,81 

 

When Table 4 is examined, it is seen that there is a significant 

increase in the CIE L * value due to the increase in temperature 

and printing time in magenta color printing on polyester and nylon 

fabrics. The increase in the CIE L * value indicates that the 

samples with a printing temperature of 200 oC are lighter. In 

addition, it is understood that the cyan color prints made on 

polyester fabric are darker than the prints made on nylon fabric. 

There was no change depending on the printing time for both 

polyester and nylon fabrics in the prints made at 150 oC in CIE a 

* and CIE b * values. In the prints made at 200 oC in CIE a * and 

CIE b * values, as the printing time decreases, magenta prints 

made on polyester fabrics have a color deviation towards red; As 

the printing time increases, it is concluded that the color shifts 

towards blue. 

Table 5: Color measurement values of Yellow color samples with sublimation printing 

Yellow Polyester Nylon 

Temperature (oC)  Time (min.) L a b L a b 

150 30  86,15 -2,98 82,93 87,03 -3,22 82,73 

150 60  86,41 -2,9 82,78 87,19 -3,18 82,91 

150 120  86,24 -2,79 82,24 87,72 -3,29 82,87 

200 30  86,13 -3,03 80,9 87,74 -3,33 81,83 

200 60  86,26 -3,02 79,37 88,22 -3,58 80,32 

200 120  85,96 -3,35 77,35 88,03 -3,62 77,49 

A significant and regular increase in the CIE L * value due to 

the increase in temperature and printing time in yellow color 

printing applied to nylon fabrics, in other words, the color was in 

lighter shades, while no significant change occurred in the CIE L 

* value in polyester fabric. In addition, it is seen that the yellow 

nuance of the color increases as the printing time decreases in the 

prints made at 200 oC in both polyester and nylon fabrics. 

 

Table 6. Color measurement values of Black color samples with sublimation printing 

Black Polyester Nylon 

Temperature (oC)  Time 

(min.) 

L a b L a b 

150 30  30,65 0,63 2,39 30,62 0,11 0,97 

150 60  29,86 0,17 1,43 30,32 0,58 1,49 

150 120  29,76 0,74 2,51 30,39 0,65 1,39 

200 30  31,24 0,89 2,63 30,96 0,81 1,56 

200 60  31,5 1,07 2,58 31,84 1,03 1,83 

200 120  31,15 1,05 2,55 31,88 1,64 1,9 
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The fading of the color tone due to the temperature increase 

in the colors of cyan, magenta and yellow was again realized in 

both polyester and nylon fabrics for Black color. However, unlike 

other colors, there was no significant difference between the prints 

made on polyester and nylon fabric in terms of darkness and 

lightness in black. Increasing the printing temperature in black 

color prints made on polyester and nylon fabrics indicates a 

positive increase in the CIE a * value of the color, that is, the color 

has shifted towards red. While the CIE b * value did not change 

significantly in polyester fabric due to temperature and time, it 

was observed that the yellowness value of the color increased with 

the temperature and time-dependent increases in black color 

prints made on nylon fabric. 

3.2. Color Measurement Differences Depending on 

Printing Temperature and Time 

 The ΔE, ΔL, Δa, Δb, ΔC and ΔH values for cyan, magenta, 

yellow and black colors after sublimation printing of 100% 

polyester and 100% nylon fabrics are calculated according to 

Formula 1 and are given in Tables 7-8-9 and 10. According to the 

tables, while calculating the color differences in the samples 

printed at 150 oC, the prints made in 30 seconds were taken as 

reference, while calculating the color differences in the samples 

printed at 200 oC, the prints made at the same temperature in 30 

seconds were taken as reference. In the prints made on nylon 

fabrics, the prints made at the same temperatures in 30 seconds 

are used as a reference. 

Table 7. ΔE *, ΔL *, Δa *, Δb *, ΔC * and ΔH * Values of Cyan color printed samples 

CYAN 
Temperature (oC)  Time 

(min.) 
ΔE ΔL Δa Δb ΔC ΔH 

Polyester 

150 60 0,10 0,07 0,19 0,00 0,1 0,1 

150 120 0,21 0,18 0,31 0,09 0,1 0,3 

200 60 0,21 0,21 0,05 0,30 0,3 0,2 

200 120 0,04 0,00 0,01 0,10 0,1 0,1 

Nylon 

150 60 0,09 0,10 0,11 0,07 0,1 0,0 

150 120 0,71 0,82 0,36 0,11 0,2 0,3 

200 60 0,13 0,14 0,16 0,10 0,2 0,1 

200 120 0,23 0,19 0,34 0,12 0,1 0,3 

 

When Table 7 is examined, it is seen that the color differences 

calculated according to the printing time of 30 seconds of all 

categories are almost the same and very low. Therefore, it is 

concluded that increasing the printing time will not affect the 

color for cyan color. Considering the importance of time in terms 

of costs in businesses, it is predicted that 30 seconds of printing 

time will save time and reduce unnecessary costs.

  

Table 8. ΔE *, ΔL *, Δa *, Δb *, ΔC * and ΔH * Values of Magenta color printed samples 

MAGENTA Temperature (oC)  Time 

(min.) 

ΔE ΔL Δa Δb ΔC ΔH 

Polyester 

150 60  0,41 0,37 0,00 0,39 0,0 0,4 

150 120  0,26 0,25 0,08 0,11 0,1 0,1 

200 60  2,37 1,99 1,93 2,69 1,7 2,8 

200 120  4,44 3,61 4,32 5,18 3,8 5,6 

Nylon 

150 60 0,18 0,18 0,13 0,05 0,1 0,1 

150 120  0,76 0,71 0,02 0,63 0,0 0,6 

200 60  1,99 1,75 1,46 2,10 1,3 2,2 

200 120  5,37 4,69 4,95 5,73 4,2 6,3 

 

According to the color differences table calculated with 

reference to the shortest printing time in each category for 

magenta color, it has been determined that the printing time of 

polyester and nylon fabrics at 150oC does not have a significant 

effect on color differences. However, in prints made at 200 oC, it 

is seen that the color difference increases as the printing time 

increases. The E color differences that occur in the printing of 

polyester and nylon fabrics at 200 oC vary between 2 and 5. This 

change is a change that can be perceived with the eye. At the same 

time, the increase in printing time caused an increase in ΔC value, 

making the magenta colors more vivid. 
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Table 9. ΔE *, ΔL *, Δa *, Δb *, ΔC * and ΔH * Values of Yellow color printed samples 

YELLOW Temperature (oC)  Time (min.) ΔE ΔL Δa Δb ΔC ΔH 

Polyester 

150 60  0,18 0,26 0,08 0,15 0,2 0,1 

150 120  0,18 0,09 0,19 0,69 0,7 0,2 

200 60  0,34 0,13 0,01 1,53 1,5 0,0 

200 120  0,83 0,17 0,32 3,55 3,5 0,5 

Nylon 

150 60 0,11 0,16 0,04 0,18 0,2 0,0 

150 120  0,45 0,69 0,07 0,14 0,1 0,1 

200 60  0,48 0,48 0,25 1,51 1,5 0,3 

200 120  1,00 0,29 0,29 4,34 4,3 0,5 

 

When Table 9 is examined, it is seen that the color differences 

calculated according to the 30 second printing time of all 

categories are very low and almost the same. When the results of 

ΔL *, Δa *, Δb *, ΔC * and ΔH * are examined separately, it is 

seen that Δb *, ΔC * is slightly affected in the prints made on both 

polyester and nylon fabrics, but this effect does not cause a serious 

change in E *. Therefore, it is concluded that increasing the 

printing time will not affect the color for yellow color. 

Considering the importance of time in terms of costs in 

businesses, the printing time is 30 seconds. It is predicted that 

doing with it will save time and reduce unnecessary costs. 

 

Table 10. ΔE *, ΔL *, Δa *, Δb *, ΔC * and ΔH * Values of Black color printed samples 

BLACK Temperature (oC)  Time (min.) ΔE ΔL Δa Δb ΔC ΔH 

Polyester 

150 60  0,54 0,79 0,46 0,96 1,0 0,3 

150 120  0,28 0,89 0,11 0,12 0,1 0,1 

200 60  0,32 0,26 0,18 0,05 0,0 0,2 

200 120  0,19 0,09 0,16 0,08 0,0 0,2 

Nylon 

150 60 0,76 0,30 0,47 0,52 0,6 0,3 

150 120  0,72 0,23 0,54 0,42 0,6 0,4 

200 60  0,97 0,88 0,22 0,27 0,3 0,1 

200 120  0,95 0,92 0,83 0,34 0,8 0,5 

It is seen that the color differences calculated according to the 

printing time of 30 seconds for all categories for black color are 

almost the same and very low as in the cyan color. Therefore, it is 

concluded that increasing the printing time will not affect the 

color for black color. Considering the importance of time in terms 

of costs in businesses, the printing time is 30 seconds. It is 

predicted that doing with it will save time and reduce unnecessary 

costs. 

 

Figure 2. Chroma values of Cyan color printed samples 
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In visual color perception, Chroma expresses the vibrancy or 

opacity properties of a color. A positive chroma value indicates 

that the color has a higher saturation. When the Crome values of 

the Cyan color are examined according to Figure 2, it has been 

determined that the prints made on nylon fabric have a higher 

saturation than the printing colors on polyester fabric, hence more 

vivid colors. In terms of printing temperature and time, it is seen 

that the colors of the prints made in 120 seconds between all prints 

are more vivid compared to other times. 

 

Figure 3. Chroma values of Magenta color printed samples 

When the Crome values of Magenta color are examined 

according to Figure 3, it was determined that the prints made on 

nylon fabric have more vivid colors than the printing colors on 

polyester fabric. While there is no significant difference between 

them in terms of chroma value as printing times change in 

magenta color's prints at 150 oC; In the prints made on both fabrics 

at 200 oC, it is seen that the gray ratio increases as the printing 

time increases, so the color becomes dull. 

 

Figure 4. Chroma values of Yellow color printed samples 

When the Crome values of the yellow color were examined, 

no significant difference was found between nylon and polyester 

fabrics in the prints made at the same temperature and time. 

However, in the prints of Yellow color on both fabrics at 200 oC, 

it is seen that the gray ratio increases as the printing time 

increases, so the color becomes dull. 
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Figure 5: Chroma values of black color printed samples 

When the Crome values of Black color are examined 

according to Figure 5, it is seen that, unlike other colors, black 

color prints made on polyester fabric have generally more vivid 

colors than black color prints made on nylon fabric. While the 

print with the lowest value in terms of color saturation is the 

sample printed at 150 oC for 30 seconds on nylon fabric; the 

printing with the most vivid colors was found to be the printing 

made on polyester fabric at 200 oC in 60 seconds. 

3.4. Washing Fastness Analysis Based on Printing 

Temperature and Time  

 

Table 11: Washing fastness results 
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200 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 120  5 5 5 5 5 5 5 

M
A

G
E

N
T

A
 

P
O

L
Y

E
S

T
E

R
 150 30  5 5 5 5 5 5 5 

150 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

150 120  5 5 5 5 5 5 5 

200 30  5 5 5 5 5 5 5 

200 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

N
Y

L
O

N
 

150 30  5 5 5 5 5 5 5 

150 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

150 120  5 5 5 5 5 5 5 

200 30  5 5 5 5 5 5 5 

200 60  5 5 5 5 5 5 5 

200 120  5 4/5 5 5 4/5 4/5 5 

30

60

120

0

0,5

1

1,5

2

2,5

3

150
Polyester 200

Polyester 150 Naylon
200 Naylon

Ti
m

e 
(s

ec
.)

C
h

ro
m

a 
V

al
u

e

Temperature (oC) 



Avrupa Bilim ve Teknoloji Dergisi 

 

 

Y
E

L
L

O
W

 

P
O

L
Y

E
S

T
E

R
 150 30  5 5 5 5 5 5 5 

150 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

150 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 30  5 5 5 5 5 5 5 

200 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

N
Y

L
O

N
 

150 30  5 5 5 5 5 5 5 

150 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

150 120  5 5 5 5 5 5 5 

200 30  5 5 5 5 5 5 5 

200 60  5 5 5 5 5 5 5 

200 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

B
L

A
C

K
 

P
O

L
Y

E
S

T
E

R
 150 30  5 5 5 5 5 5 5 

150 60  5 5 5 5 5 5 5 

150 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 30  5 5 5 5 5 5 5 

200 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

N
Y

L
O

N
 

150 30  5 5 5 5 5 5 5 

150 60  4/5 4/5 4/5 4/5 4/5 4/5 5 

150 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

200 30  5 5 5 5 5 5 5 

200 60  5 5 5 5 5 5 5 

200 120  4/5 4/5 4/5 4/5 4/5 4/5 5 

 

Washing fastness of 100% polyester and 100% nylon fabrics 

after sublimation printing was examined separately for cyan, 

magenta, yellow and black colors. According to Table 15, it has 

been concluded that there is no significant difference between the 

colors according to the variables of temperature and printing time. 

It is seen that the prints of all colors and temperatures in 30 

seconds printing time are the prints that give the best results in 

terms of washing fastness. In addition, when the color fading was 

examined in the evaluation made after the washing fastness test, 

it was determined that the color did not fade in all prints. 

4. Conclusion 

When the color values of the samples are examined, it is seen 

that the CIE L * values of all samples increase between 150 oC 

and 200 oC after sublimation printing. The increase in the CIE L 

* value indicates that the samples with a printing temperature of 

200 oC are lighter. 

When the polyester and nylon fabrics printed under the same 

conditions are compared, the increase in the CIE L * value shows 

that the prints made on the nylon fabric are in lighter shades. 

For cyan, magenta and black colors, it is concluded that the 

ΔE color differences calculated according to the 30 second 

printing time of all categories are very low, so increasing the 

printing time does not affect the color positively or negatively. 

It has been determined that the colors of the prints made on 

nylon fabric in Cyan, Magenta and Yellow colors are more vivid 

than the printing colors on polyester fabric, while the fabric with 

more vivid colors in black is polyester. 

It has been determined that all colors have very good fading 

values after washing fastness. Again, at different printing 

temperatures of all colors, 30 seconds. It is concluded that the 

staining results are very good in prints made with the printing 

time. 

As a result, it is suggested that a 30-second printing time can 

be preferred in sublimation prints, considering the operating costs, 

since there is no negative difference in colors compared to the 

printing times of 60 seconds and 120 seconds in sublimation 

prints with 30 seconds printing time and washing fastness is even 

better than long-term prints. 
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