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Studying the Calculation of Penetration Rate of Print Paste
into Fabric Using the Grayscale Relationship and Compare it
with a Reference Method

Dr. Ziad SAFFOUR - Assistant Professor in the Department of
Spinning and Textile Engineering

Abstract:

Color yield in textile printing is a fundamental factor in showing
print quality and aesthetic side. Color yield depends on several
factors, most importantly the penetration rate of the printing paste
into the printed fabric. This penetration rate is related to the paste's
viscosity and composition, particularly the type and proportion of the
thickening agent. Numerous methods have been applied to calculate
the penetration rate of the printing paste into the fabric, most of
which rely on optical measurements such as reflectance index. This
research employs a method based on color measurements,
specifically determining the (RGB) color coordinates and then
calculating the Grayscale. A mathematical relationship is proposed
to calculate the penetration rate of the printing paste into the printed
fabric based on the Grayscale values, and the results are compared
with a reference method that uses reflectance index measurement.

Keywords:

Print paste — Thickeners — Paste penetration rate — color
measurement— Reflectance index — (RGB) color coordinates —
Grayscale
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Al il g Apilaassl) danigh) o glad) Aduides oaen daaly dlas

shes 43,8 2026 sl 4 23} 48 Aaal)
43.04 60.40 28.39 65.18 1 3¢))8
41.88 51.85 30.68 60.05 2 3¢) )8
37.22 49.83 25.75 54.92 3 5c)j

36.00 49.03 | 23.94 54.72 all T gidll

3.08 5.61 2.46 5.13 @lnall Ca)aiy)

Ay Jalas
(%) CV

8.55 11.44 | 10.30 9.37

(Al angll) desuladll 2 duall (Grayscale) 5 (RGB) i :(8) Jsaal)

Grayscale Blue Green Red
226.11 | 229.10 | 223.71 229.69 1 3%
222.36 | 223.72 | 221.18 224.16 2 3¢)y8
212.63 | 214.59 | 210.45 216.16 3 3:))8
220.37 | 222.47 | 218.45 223.34 el lasgidll
6.95 7.33 7.03 6.80 @olaall il i)
3.15 3.29 3.22 3.04 =P el
(%) CV
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A e A b g g B

(soleY) 4asll) desudadll 3 Zull (Grayscale) s (RGB) as :(9) Jsaall

Grayscale | Blue Green Red
33.85 49.88 | 20.49 53.96 1 308
33.40 47.00 | 21.69 51.21 2 3¢)8
29.87 44.15 | 18.33 47.06 3 3¢))8

28.22 44.35 | 16.17 45.74 all Jasgidll

2.18 2.86 | 1.69 3.47 | @l Gl

Ay Jalas
(%) CV

7.72 6.45 10.50 7.59

(sl 4nsll) desuladll 3 duall (Grayscale) 5 (RGB) as :(10) Jsaal

Grayscale Blue Green Red
233.03 | 233.57 | 231.86 235.12 1 3)8
220.29 | 214.29 | 222.60 218.04 2 3¢y
240.15 | 240.88 | 238.89 242.36 3 5c)8

225.87 | 226.25 | 224.45 228.51 el b gidl

10.06 13.73 8.16 12.48 @l il
AAY) Jalaa
4.45 6.07 3.63 5.46
(%) CV
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Al il g Apilaassl) danigh) o glad) Aduides oaen daaly dlas

shes 43,8 2026 sl 4 23} 48 Aaal)

(eWY) 4as5l)) degudadll 4 Liall (Grayscale) 5 (RGB) ad :(11) Jsaall

Grayscale Blue Green Red
36.56 49.44 | 25.29 53.76 1 308
32.34 41.28 | 23.05 47.17 2 e
30.28 42.65 | 20.42 44.95 3 3c0)8

34.61 46.79 | 23.92 50.96 leal) s gidll

3.19 4.36 | 2.44 4.58 | el il
Ay Jalaa
(%) CV

9.23 9.33 10.20 8.99

(Al 4a4ll) desuladll 4 duall (Grayscale) 5 (RGB) as :(12) Jsaal

Grayscale Blue Green Red
245.19 | 246.40 | 244.19 246.68 | A
217.46 | 222.61 | 214.49 221.32 2 3¢)y8
235.75 | 236.76 | 234.46 237.89 3 5c))8

232.80 | 235.26 | 231.05 235.29 leal) s gidl

14.09 | 11.96 | 15.14 12.87 | bl Gl

Y Jalas
(%) CV

6.05 5.08 6.55 5.47
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Jsaall b dam g lilly e Lal) Cpalae Jalis dass wlual (5) &) Gl o5
(13)
A Cluag 4x)Y) liell (Grayscale) § bual) Lasgiall a8 :(13) Jsaall
Al 45y, 58, Jalel

ST
43 | 3 | 23 | 1 aw
o L)
252.90 (GS),,
34.61 | 28.22 | 36.00 | 51.12 (GS),
232.80 | 225.87 | 220.37 | 215.95 (GS)
Jaleal '"\@u
9.21 12.03 | 15.00 | 18.31 %P

Gl 3 Dgaad) JaliS A ad Jiis oSy (13) 5 (3) oilsand) ) kil
(5) S 8 LS Loy Anlilly (I iyl (385 Ay guanally

30



Al il g Apilaassl) danigh) o glad) Aduides oaen daaly dlas

BY RIS 2026 als 4 222 48 alaal)
40
A LY Az bl
Al 4, Ll
N @ Al Ay yhal
30 A
g A
= A
20
*
*
*
10 *
0 I I I I
0 1 2 3 4 5
Aall oB )

s L smnally (oLl 45 gmnall Jalis g al Ll Jaal 1(5) Jsa
agtilly (JsY) gpiyylal

P ) Akaadle (S (5) dsa ) kall
salall (e ST A0S e dgglall alaal) 8 J81 Ao Lkl A3 gane Jalid A cilS —
a3l o I Sl (ghmy . L Aiiall Ball) A€ alddi) e Al 038 2355 (Ailial)
Lol paladsl ) (g0 Lee clging )l (o Bh Aisaaall 3 Assfal) salall 4
.tg.\u \ u"::LAAn ('M. LGJ:J:.\ .':5
LealSai¥) el Jal (g (%5) sy Y Linidiia (CV%) DAY Jalaa oS —
s salall 480N L gll) lBlaad e Vil Jal (e (%12) saniy Vs ¢ A5Y) ddylally
oS an ) sl dalatie culS de galadl) ciliaal) o ) Gl iy Al ddhall
ouilad b cglil) ey ) gkl BS 8 CAY) Jelas ad 35 o oS
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LAY (e 2 Y LS Ll de Ll Algla rlans o5 a2 Lgaal sae il deLibal
gl ye (mal) mamsall e cile )l ) vie (CV%) <o) doles )
Gilall Aslatiall Galall dapn ) asey Vg ((%2) i Y olSs cilall g

Jas le jeall

oals 38 seb fiphll 4suadll delall Lana Jalad duw o 40 gl -
(1) ADlal) aind Al Lpnayall 45500l 4 gunall Jalail] Lo o cilS 3 cadl)
pelal dagial) Adgyhall o V) ((4) AR aaiad Al Aa il Adphlly 45)ae e
) pe Jadill A (alids) iy Lag e pal) pylall ajedal (o3 ands o gLl

Al 8 Diiall salall 408

Ol gl ALl Aigmaa Jalis Ao o8 (8 @) 138 (sm o S -
pialls alee fasey opphll B 3 aadiedll gl sl Lo il )
oo ALy (lasishs i) Adsall LulSail) S Sl (A padiuall gl
i) Glase Jlshl Jlae 2al o gl muldl & ardid) gl aidl
Ll g i) ady sall aiall deUainls Legie 3ylall

scluagilly alalituy) -5

sl 8 Lelalas Lol alinall gl Uaas 5k 3 puinndl) deLlall cpalas Copelaf
s3a Aaadle o .l Autial) salall 4pe (alidil we Aawll 238 223 3 cp sulaal
Jalat L s & il (A i)y dmsyall) iy lall B (Gl vie 5yalal)
Slag) adiad lly oA el ALl (385 Ay guenal) eiliil) (3ol ol e Lkl A3 sane
il xa ((Grayscale) galoyll zyull ad clua o5 ey (RGB) A5l culilaay)
Jalas dlay) 258 AalSat) Jalas Guld adiad 3 Lpmapall diplall (385 4y pusndll
OV V) eda gl Aaphall (35 Aysunall Aismrall Jalid A ad Loy Capd mas
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cHEAY] L paiiaall i guall ealall daae Gl s Aplat ddle alaie) by oy
ol el gl g AV s male (e el Calias o (Seall (g 3
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