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Study of the Effect of Some Finishing Processes
to Fabrics (Water Repllent and Flame
Retardant) on Some Physical and Mechanical
Properties of Fabrics

Hla almostafa Dr.Ziad saffour Dr.khaldon yousef

Abstract
The finishing processes of textile is one of some important processes

that improve the Properties of fabrics, but it effects on the physical and
mechanical properties of Woven fabrics. In this study, A flame retardant
solution and paraffin wax emulsion were prepared, and applied on
different types of Cotton woven fabric by using the (pad-dry—cure)
technique, and studying the effect of this finishing process on physical
(porosity, thickness...) and mechanical properties (friction, tearing,

tensile, stiffness ) for fabrics.

The results showed a decrease in the porosity of the finished process
fabrics (water repellent, flame retardant), compared with the reference
fabric (bleach and desired without treatment). In addition to increase in
the thickness and the stiffness of the water repellent and flame retardant
fabrics compared with the reference fabric. The results also showed an
increase in the resistance of the fabrics to friction for the water replant
fabrics and decrease on flame retardant fabrics, as well as the increase
in resistance of fabrics to tearing in water replant fabrics and a decrease
for flame retardant fabrics compared with the reference fabric. In
addition a decrease in tensile strength in water replant fabrics and flame

retardant fabrics compared with the reference fabric

Keyword: Finishing Processes, Water Repellent, Flame Retardant,
Cotton Fabrics, Physical and Mechanical Properties.

12




AasSll g Al g i) Lyeatigl) pgtall Aluades Cad) dadla Al
Clugy G9d8 0 sludl) s dhadida s 2024 e 2 31} 46 Aaal

PO |

mid b Olageiall o didhd) el aal (e sasly Al dalledl o

Agsllaall lpalsay Sleil b jelae L)
OB Wy (s Lol 183 4ol Aalleddl sk oIS dad) s P
syiall CalalimdU Dylas o Catlla gy Aidadl 21 llay slal) ulas 8 Gl
ol 8 LS Ll Jaall Cagylh DA Gl Tanslspiil) Aall aeb Jie
el 3)halls oSl o 308 L] ek X dalyll (ulily alad) Jeal)
Gl gusiall L5lgl) dallaal) o Ly s ell 53505 Jll dasliay Cadamll 4013
[1llayes anli (shearing) padl Jiall Jio 4SS0 Glallaall cllee
el amy Bl ALesl cilallall s Al clalladl ecan Sl
e e lleall oda IS Jent gl QL) e gliaS (L Calis i 4sle))
aslie SN (alaaidll Llie alend 5 sl allae 4gle oy (il de s

120 Wy pemally Sl el Jalgal) Cabiad]

0 Cagll dafie Cilasuia yskily (5315 S Faheem, V Baheti (gialill ol
S Bha (pe dilide 5815 Gt 5 Gy Al Ayl (e 3y ad) L) (e
ALaYU Gell datiall lully A al) lpailad asd 5 5 Akl LadY) e
sie s lyell Akt 3 S Galidil s Y Al il Caell A glppndll Aalll Y
70 (e Ay L350 palissl & oIS 385 Balyy ey GISU (addie 385
23l 38 il (ol 585 b)) ae iladll ABla 2Ly ) Adla) (%80 )

[8] Zlleall iladll [adl) 348 Cuadss) LS

g5l alasiuly S Kim, JE Kim, DE Song diald) (e MS 218 2023 Lle &

LA; Ly:uhj U)S'A""J‘j C“‘ﬂb Jﬁm\ (}5 et er\ ¢ Lall Q\AJLL O Aalisg

13



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

Sl o ASiSsally Al Galsalls JI Raglhe Al Al A4

a4l ) Jsleagis cdallaal) duahll L300 A0l Ay cadll 368 )l
By dalyl) i Lee o lall 305Ul salal)l calish sae abadl adlalls o)l dSland)
e adindl el Jelall Al Caile JS5 (ailad) s3a casla)) dulyll s3]
il o adinall 3yl dalall il S JSG Gl Lan osSalllly 514l

[10]

OsSilind) (e elad) 2yl e 5y el e pall) e adiead) Ul Jelall Jeas
Aanally a5y opsSilaadly slall i Al pe Doy AU dually Wi Lkl

coaidE ey Glids EOE s xedll

Al Ay ell a5y o lall Baliae Al 21 o Gl I 4 S5 S
oailaally (odelas ¢ ASla) ALl ailadll Ll dslledl clle

A71I5] (- ASaY) el ¢ 3paill) ASalSal

Ol dgglia AT -1-1
DL (e Bl (e 5yl (K Y Ledie 1L LS L) daglie AT o g oS
sl slassall 6 Ay leie ming A0 el Cagw Bkl 8 la mlhau o
araid Ml ¢ il mlandl e Lalall Alslial 480l § Ayl aaad . )
(1) Jsall gpw [2] Jd) ddaslyy JLI bl puall ALE 583aS Gulall 4351y
Dl clall cbaally Jibdl el il C diul) bl ve gl o)
el lia mha e Y o iy i JI 1Y) Lo aps b lages ol

0 sl Ayly dasy (sl o (p t LN (Il gy

14



AasSll g Al g i) Lyeatigl) pgtall Aluades Cad) dadla Al
Clugy G9d8 0 sludl) s dhadida s 2024 e 2 31} 46 Aaal

sie ulall 55 0 W gl e lally Jiluly cball VL S g

Lol
Yv
d
;“,A ~.
 Vapor

Liquid 9
s /

T =000

[9] [2] b el Ao il B0 ¢ 3hsal Al (1) <)

1o s (A Il A slial Aileil) Aadleall o

oo e s aglidl glall & Guar (water proof)eldl alall .1
Mge alavinly L eladl s alef Dala 0S5 4aiS didey JJaae (il
aagy calall e Mo ay dapes Gl Jally lladlS dabid,
G AT

Aallas b Aalladll (e g oill 138 3 c(water repellent) clll oladll .2
hladll Akt A (e i oLl Bliialy palisial A% Ay (iledl
S lebant pShudl e slall Aa)S GlShe (e Gy ald Al
31 T12] Lasedd) e ydll e i ¥ dayylall ol e lall daglae

15



oar B (gl daglia g JLU Baliaa) Ll Auilgdl) Adlaal) clilee any s A o
L Ailaall g Al Judl) (o) p)

togll) daglia —2-1

Giladl) 5,08 il 3yal) aca Al Aalleal) 8 dpeaY) (a5 ragll) Jayi culli
Vsl amg ails ¢ Jumil O Alal) Celll illafia LT agd Jal e L 3liaY) e
Cilig€e B kit ddee say Bhall Hab Jeld BliaY) . 3lRY) Al muas
Cigu gealial) 038 (o uaie (ol 4] tie L canliall 3585l a5 Ball oo
t L) Blis) 353 ashads o) (2) JS8 sy

X
e Gy Jauiu
SJlﬁ
.
Ju.»...\}l M.U... ._:ULD
A.A.alSu ™
v
\.w'ﬁ Jh-' _’ aad
JuiiMl ALE 8 e
_ ({CO,, H,0, NO,, SO,)
—— dL}JI
2 ~
FAAN

[12] Lyl Glpal 5y50 (2) ISl

Jat Cua i ha Ay A Wl Leiis sy Lla e gl Jaiin (<)
Al Ll 2P $ylall s ) (JiiDU ALE 4jle 4,00 claiia ) 3)hall
Lapla AL ol (gyhall Jlall dayn alidng o(Tp) (gyhadl Jladll dayay Cayas
5 osblad) e Jlai daglie AST (0 gapday Sy Cageall JEa LY
NEAAY

ALE S Cumy leail Ll L phall paln audedly ol Gl Ly
Gy Tp (gbal) dlaall days ) desit o Dleal¥) A o na ¥l
Jidl Eaa Ny Jleiidl ALE chle qam Y

16



AasSll g Al g i) Lyeatigl) pgtall Aluades Cad) dadla Al
Clugy G9d8 0 sludl) s dhadida s 2024 e 2 31} 46 Aaal

(Jidy 550 adalds Ailas Mgay Aalleal) o Caglll il Algal Aalledl) adied
LY Ll Al 8 amgsills Ssusdl) sealie aladiu) JEa daw e
i Julls @l deldl lyuss A e JWadV) oy S s jslld)
121 [6] Qi) ) paid

D dagd) Gy -2

clapuiall gsllaall duida gl (ailadll aal e Jllly Ciglll daglia dpald iiad

Pl Gl Coagn Ml

ai dallee = ell) s Aalleg) Al Anlleall gl any aladiul W
Al L Sl Ghall (e drieadl) L8V e Ll (JL)
) Ll paba e o Al Al ga b Aue
i) kg e —3
rall b deadiaall @l 53ead) 1-3
sl e W1
cda Ola
Cadal) ()8
Y e
@il b lea
AN Gald lea
iiatY) A8l el Slea
Al 38 (sl Slea
LAdliae dgpdas daalay cilsal .9
Gaadll ddad 2-3
bl Ll lalall jueas -1
agllly JL) g laal dabiaall dadledll blugl jucans =2

© QWA LR

17



U B (ol daglia g JLU Balina) AaBD Auilgdl) dpllaall cliles gy B Al o
L Ailaall g Al Judl) (o) p)

Sladll e dsilgall dallaal bl Gubi -3

Gellls Ll daslie chlial ¢)p) -4

Aallaall aras Ji (aladll 48180l AL 5l ChLAAY) (ans eya) =5
&l 3 deadiad) alsdl 3-3

ey Ailiae CBUSH 3alu 5 dyme Aot Sl ) GlA dlad daadl -1

i) s Cilbalse o ABDU s 4S50 U8 (e dxias Adlide g

axdindl plall clie g_,um\y 1)Jsaal

I T Y Y ) B

2/1 35 2/13m Yias)salus Jiaa)salu 3/13 % 3/13 % (_e.\....ul. wuil) S Al
22 (sladl 2/2 (slaully

100% (ks ok 100% k8 100% kb Cykad Cyad Al salall dagla
100% 100% 100%

262 258 378 358 245 269 el el il 05

g/m*

36 36 28 28 27 30 cm 8 elaudl b gk A8

19 18 16 13 16 16 Cm g <haall Lo QA0S

16 16 7 7 12 12 Ne sl b gaa 5y

12 12 7 7 12 12 Newsaall b g 5 ja

@ @S 4;‘:‘-‘_)_53 q‘:‘-’))s gr‘:.‘-’,)}:’. gr‘:.‘-’,)}:’. elal) LJPj d)‘J\ d $

@ gﬁé—’_))j gf‘:“,)):‘ gr‘:‘-‘))s gr‘:‘-’))s gr‘:‘-’))s aaall L)Pj d_)‘d\ &)—’

18



AasSll g Al g i) Lyeatigl) pgtall Aluades Cad) dadla Al
Clugy G9d8 0 sludl) s dhadida s 2024 e 2 31} 46 Aaal

rquladll 4-3

raldl) Akl (LAY agady (s 1-4-3

Galil) 5 ol AN3) Cangy o LA Ay Hal kel LN (mpd dlee Capal
alainly (o Lall Lgaal) gl g yam salyy Sy Ll JSn o U dgmgall oLl (e
sl Cifie o iyl iy (8%) cumasS ) e lalls (4%) aspseall 2y j0m
(100°c) s Sl sleall daps gy & L(20:1) Gasall das imnSsY)
Jasis asy liell Gl Ldels saad Gllad) das die ueall dlee il
2] sl Bha danay caadl g galall o Ll lipel) il slay JA) (aesy

ohladll Ao JL) Ak dadleal) Jag (gadai 2-4-3
I Jyeasll die L aelll (e (509F) Cpddy @lldg pahlL el laiie juasd

Obsd Sn paiuall @lpaill ae Jglidl e (150ml) slzs (65°C) s A

e (50%) il s oLl saadis (pedl) Cilaiies) (o (fagall jucast
fay in oedly(500ml) s AL s Ll daary cedll Claties Zaall
23] 2 Gl b Sl g ey Aol o 5ad B)all apy i L (859C)
gl (a5 Al ALY Y Slen oty emall iy Gagal) o il
L3 ek 3241 (80°C) B)ha dn)ny Caundatl] (58 8 i) Cadas

el Ak dallas by juaaad 3-4-3

el acs dallaall clilliia (2) Jsaadl ca

H3PO4 jsissill jaen
CHAN20L,sdl o

19



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

SPCL3 eyl Lyl 35 o

H20 cLo (]
Gelll il Zeatiidl Sgall Gt £(2)Jsand)
JShsdl) Gaaa bogs | slS (A | glg)oasad) Al
Olsaiy) | Al Balall
(Jslaall paaa )
W Gl <LI00ml S 50gr/l 50gr/l 1:124

b LS Ll e el aim Aadlaall Jaus ok o

DS DB Ga (5ON) 4 sy kil W) e (100MI) 38T &
Ly Hstudll Gaea e (14MI) & Lysdl (e (59F) Canals ol
i) Adari) oL e Al Plaiy) s il

Sl AGY Vsl Slen Alaminly semall Sy (msal) (e cilial) )A) 2y
(B0°C)s b Aayny Cidatl (b A el it 5 eJglaall ope 351
[2] 36y s 32 (100°C) dapall die (Giaci

Ll sale o) edans A Gl AeSLED) Syl san) oLl Byl Ll Ay

117 e lell o)lS aellaall (iladll IS 13) Lo Capags HLEY) 128 DA (e S
sl (e Byl Llauly @llyy ) daala Lo @l 3a J8 (e pieae
ww\@“&w‘ }Medezwjuw\ wuﬂ\cjauk;ccgjm&»u

20




el g Al g i) dpigh) o slal) Alids Gl daala dlaa
gy 0oald 0 el dhadida 2024 als 2 2l 46 Al
8 M) 4y (Samsong Galaxy grand prime) g Jlige hulS alasiuly

Al phaasuly Imaged zelin aladinls Hgall Al & ey (pixel
Ay due IS @luld D6 ¢la) & .(Drop analysis— LB-ADSA)
oball s il

rogll) daglia Gailed 4aat 6-3

DA (e HLEAY) 380 5 el HUA) Cus Cgll) daglie (ailiad 3aad 5
J<ay Adlee i) (10%3.5) ol las) due (e ol CO6 baad Aled i
PO 1) eyl cajbial 88 dal) o e Kis sages

sy ¥ (@Yl § el Ja ) hugsdl @liaY) Jshoe
(17.5cm)

JalS Jshy Gpidie 2 ¥ @

1] (5510 5350 due J<O (RFT) sl 3lad) o) ladiy VI @
210

Lt ool A3gdS (wld-7-3

Gl PlA e cala daala sl 4050 Hla) Slea ddaulss olsell 43505 a3
& ey cmbia IS LD 2y il dld) e (3em?) iy il due
o AV Coplall e Laaall Lags T laaie (Sl gag aal i o lsed) fun
Tl Jalaally Joially (35 Gigan s coslhal) elsgll Takamy oSail 5 o Ll
ay gl (e Baaly 488y slsed) Olia oy ldie Jlegldl o dims
o @hliaY) el dangidl 35 & ey She ued Adlide palges LaaY]

4] 1732 Appuall pusldl) ddialgall Crn piims o sl 3080 (uld lea

21



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

P e g ilaEl ASlaw Guld-8-3

uldll ddalsall @1y cla daals ASledl Gl Sles dauln LAY Sy
Ay aady) gl dlide s s &y ((ASTM-D1777-96)
amy e iladll mhan 1e(400Kpa) Juess (ad Guki JBA e (0.01mm)
MM Gl il lagie 35 & ey panlse EDE & Gl (me o0 1/10

[13]

:AMall (uld -9-3

ddalsall a8V (ggiveall pa Ayghl) aaiead aay (g5n IS HLEAY) ela) &
s o(2.5%20cm) sl ey clS Eua ((ASTM D1388-2002)% il

S Y i) Al e dued) G Bl Cuny B g o Gl
(3) Jsall a5 LAY due (358 Ay Byhs puagl

Lall ae Al Capn L s adally i Tl lgra pdafiy aledl 5ylasal) ads
(6—8s€C) i i () a3 Bylanaall el @ Jass 3 (41.5°) sl S5l

Aall B Jgla o 5ylansall 368
AV Bay el Adla o
G=cos'eg/tang .c®. w
(9-m)iladll Adla :G Cua
(M) s sk
(9/m?) gsall siall 335 W

cos’z@/tan g <l :k:

22



Lailansll g 4 g ) Apanig  glal) Ak Gl daaly dlaa

g gl 3 Jshw ) o Ldhaddida 2024 ale 2 2al) 46 Aaal)
l F
L

el plaasl Jgda i
- plaaaty) El..ul_} ‘e

Cilalll A0k Jial ()8

ranaay) daglia (wld -10-3

(ASTM D4966) 4drulill dialsll 335 Martindale jlea e HLodY) dai
¢ Ayl laal Sles aladiul Ll L8 JST daglae paas 5 .[14]
e oSl S dglee gAY Slsall GELal) doslie ) JST daglie i
U1 b gy Sl a8 R ] el 3] Esms e
s Jfiy 2amse @by e Sleall dedd S Oleadl o Ll daaddl)
o) Gle @iy 4k e (9kpa)

L

AN Gl Slen o(4) IS

23



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

33 558 (b ~11-3

BS ) dulall daalsall 385 @raill 38 (uld Dlea o LoVl an 5
Lalie Ledany L (1Y) (0 degena o Sleal) osiny (4303-1993
Gy Slea sas Ly AdeVly D)y Gysl) Jhe ddlide cilie laal
(100*63)mm sy clie Hladl & laaV) oW gl dale aly Gull

oLl 3uall Glied(32N) Y1 Jaalls

250 58 Luld —12-3

AailSal) dnig) A0S Cenll Arals 28l 38l Gl o HlodY) dan S
iell sloly (ASTM D5035-95)amball ddalsall cawa cdily <l
- ekl 38 Jass (100mmM/min) Jaess Jaxass (5*20cm)

: AdBlially guilill) —4
(contact angle) (iladll mlaw pa 3kadl) ulad Ly i -1-4

sy bl ol ¢ llaadl e okl L) mhan e sl )k auig Ne

ciladll mhan aa g lall 3yha8 (bl 4351y (bl (S Y s JalSIL el e

. (WCA<10°) oY olall dndl) 3ild kil Ll lsie) oSay Uil

Sl (e g3 S Clinalse crn @iy Gulall mlan g 8kl (b dygly

Sl Jsaadl o

24



Ayl Aot il el p lal Al Zad) Anal Al

Giagg 093 0 sdudy head)da e 2024 ple 2 231 46 al
et S IS ) padiy ellad) (L el e pladll (bl Ayl bz (3) Jsandl
(Aaud) hdl) Ayl (ulid el Gl ciiall a8,
141° 3/1 2y 1
139° 3/1 3y 2
98°  2/2 (s)andly siad)sils 3
112° 2/2(s)aully siad)slas 4
148 © 2/1 3y 5
147° 2/1 3y 6

6 5 4
Aabidal) 88V mhass o 5yl i gi (AN aa g )gea 1(4) IS

25



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

Agshy 30y A e L) Aaglie dpals cpusd ) o padll alasiad of Jaadls
G o(allaal) e LY )dmaal) Sl e A3)Eall il 30 (el
IS JUl aglie (1,2,5,6) sysall (4 msall 2ysall capusil) Sl (o Laag]
& S s A (8 cle il daal e dpndl) Jladll ) dalid Gl 3ay5 S
Lgd 2808 @l LaadY) culSy 3ol 45)lie cpe il DIST 3yl Al S))
Gally 2B Al e JUI Aaslie ST Zagl Al culSy QLI Aol ST ]
Ji el aan iy ST Al dimll 8 Lgal) GBS Y saludl Sl

Aabiall 3aaly A Jagual) aae 3al) Aaghs

gl aglia giis —2-4
oSyl Aalled lal (gl am LAY 3k £(4) Jyoad

JhaaY) A Jsb A Al
(mm)alaay) | (4 alaay)
isia 0.5 a \
Ugia 0.5 Da \
Ugia 0.4 a v
isia 0.1 a ¢
Ugiie 0.5 Ja 5
*APHA 0.5 Ja 6

daal @ilS Gelll s Jpe Ll Glie Aallee o) @l cyedl Jsaadl o

Ll apead Jsdiay QB8 GlaYl Jsla oK cJiil) Cgan Cunia LY

26



Lailansll g 4 g ) Apanig  glal) Ak Cinl) dsaly Aaa
gy (gl 2 Jshw ) o Ldhaddida 2024 ale 2 2al) 46 Aaal)

1o 9¢d) Aol milii-3-4

Glisl (300pa) Loy 2yl @lial (200p8) Larn die ool Ldgs uld &
358 lgd Jomny ol soldl e oY @lldy o lsedl (385 Ao seld DA (e 3L
0 elsed A Lded Jeany ol Ja (A st s (200p@)baall xe olsa

el s die 338 o Jlgd IS AagS Lgal) il 13 Lo 2B dazzal)

vie 3 yuall LA Al 5 Fpnn pall Clisal ¢yl 23565 i 1(1 ) ol
(300pa) L sic (4,3)s2Laly (200pa) Laxais

1400

1200

) 1000

' ;32 800
WA e 3

m L) 2 e -—é 600
€

2y Jlllas) dalleall clisl) b elsell A3s (amlias) Dl clabidl) g
Adstn S el s Fallaad) cilisall CulS 5 cgnanyall lisl) e &5 lia (gl
W o(1¢2¢5¢6) el ilipal Anilly JLI 2 Aadlaal) cilisall ge Aijlia slsell

oo elsell st ST L e dadleall ciliged) culS (3ed)salud) qpill dpually

27



U B (ol daglia g JLU Balina) AaBD Auilgdl) dpllaall cliles gy B Al o
L Ailaall g Al Judl) (o) p)

aalll O Gl agmy JU) aia dadleall LaaM 6 el i dalledd) il
Glehill aaa (aliad ol Galall clelp on Jalis mhadl e Ll (<G
Gilally A5ylie 3ysall penill Apilly ST Glld ISy (Ll dpelie (mlaasl Uil
Giladl) (ga ST sl i) dpaliaia) cul€ Caglll i el Gilail) 8 calud)
oo ST elll am el soldl Ll 3 e lsed) Apdsi chmids) A )
Jil culsa nlaall AHUS e olsgd) 403580 Ctlid) cagll) am ellaall 3pual) iladl)
Le JSCleld 5 el 2 L aysally saludl cpegil) DSBS Y aladll Al
o ol Al e (glmal) Cabaty) L leads el culSy Adlide pmlse S
[4] e sae 4 yail) sale) yie 40350l dad
LGBy ASlew L) milii-4-4
A ) e Slea o 8yl clial) Cilae

5yitd) i) ASkas 1(2) Laladdl)

0.9
0.8

d 07

< 06

[ PR 3% 0.5
J 04
mJ £

m u«J E 0.3
0.2

0.1

) Y ¥ ¢ ° 1
Jiladl) alie

el i Aalbedly JU acs Galleall 5] 2SLew 3L labadall (e JaadL
e ASlaw il cayally 32l e sill ML cmapall cilisal) ga Aijlia S

28



Lailansll g 4 g ) Apanig  glal) Ak Cinl) dsaly Aaa
gy (gl 2 Jshw ) o Ldhaddida 2024 ale 2 2al) 46 Aaal)

Slo padl) gl @iy el aca dalleall cilipel) o ST S aa glleall 3j0al)
ligal) cul€ saludl (il Al Ll aSlaad) sal)) gald mdand) e ol JS
Lpalaial @l G JLI) s dalled) Ciliad) e dSLas ST agll) aza dalladll
ASlaw ibidls caadll Abest A eSS elll aia dalleall Joladd il
Giladll Glsé daddiiad) Lagall gois aapall Jiall (4355 ) Brad e Glid)
Lisd e OsSall Ll (e ASLew ST (SUEL) st J3 dassd e (oSl
G o ST Jrend Doty s aanpgil) Tadl) A 0Y (6 (i) Al Jje
O W U8 Ne Ll syais 581 appall Jidll (35 53 (iladl) oIS LS el
»dlead ikl

Ldlall sl gl -5-4

B g (glmall Calatls haugiall 380 55 e ek JLEAY) 2
) U Jalaadl)s

el amg JLI) am Aallaally Lonapall Cilisall 400 1(3)dalasal

300000

250000

200000

150000

L I
> 100000 =
el I
50000
0 = T J T T
\ Y Y ¢

alall) cilie

[ R EGW

g.mgiladll 4

29



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

Aalladll Jslaas padl) alafiine dadleall Clisel) 430a L)) a3y hlaadll (.
Akl AaadY) Adka ol sl camd) cAgragall il ae djlie gl am
A by S Glawa aaa 4l Adall Al 8 el o s aeilly dalleal
pbd JS&y dlall Al (& il o aiS IS4 aedl) (e B8 daaS G
saly) awliie ISy A0Lal calyjls L ST Adla el s mhull e
sasall alsall Ciliia aan G Laine Jagadl) (pn adaliill Jalis 5aly)s Jagedlly LY
Jsb ge il Ml Galedll (s 8als lamall ST Jalis Ml JB el
TR

Qlsiay) daglia HLad) milli -6-4

oaidie )5l Bl GlSy 3y50 200051000 i lysa aae die HLEAY) 2w W
g luall snie el M) Cuhsall e s 5)503000 die HLEAY) el K Gl i
Al e liia) () (ga Ghsall 2o Jhaiul ae G5l

fe Aplie JU am dalled) Cliall AaY) deglie m (5)Jsa)) mas

imayall Gl
syl clil] (3l S (5)dsaad
% 3,92 3000 ais ()il BLAY

S} o Aadlaal) daasal Ll
0.67% 7.41% 1

0.43% 5.8% 2

0.15% 1.5% 3

0.66% 1.6% 4

0.76% 1.74% 5

1.25% 2.21% 6

30




Aobaasll g A 5l Lpauigll o slad) Al Cad) daaly Alaa

Ciugg g 3 shwdb) k) Ya s 2024 ple 2 332l) 46 Alaal)
Gl g Ajlie JLI aa Aallaall cilipall 550l 8 (ealadsl Jaadly Jpaad) (g
am JU) am sl (Ll dadaud) ailadll et Bl LS deasal
ST el Sl IS Cun Lmally IS Aaglie ST e Los gadtl] il
Al ae Linall Guadls mhan 3345 Gy FEY) AESY 3 ciliall duilly
Aol LS sl B OIS 6,5 clipall Zaills W capally alud) e sill NS
s b o ggind Al S Al ae A5)lie 6 Aila J5e e 35Sl Giliall
LG s Al Al e i) e el @l Ayl gl daslie oY
(sl Bisaaae Ay AlSal) dai hiSl) cund Uiy Ladl sls Jea 4Sal)

.okl
2Ll 350 100 (midie Clysn e vie fjia) gl s Aalladd) il alaes

Dstunsll (man aladind s @lldg 350 200 xie oVl <y Al 3,4 clied)
Akl V) e fn ol dalled) e b
Bl Lad) milis ~7-4
Cielll am s JL) s dallad) ligall G3aill Ll #il (3) Labadall maasy
mapal) il a3l

syfa) ligall el 58 2(4)akadal

Mo b 20 -

31



U B (ol daglia g JLU Balina) AaBD Auilgdl) dpllaall cliles gy B Al o
L Ailaall g Al Judl) (o) p)

el Lo slia pailad Gauail ol padl) s Aadleall o Jsandl (e Jaad

sl A0S . (3hall 558 RS Cum cdpmangall il e A3 )lie Jagusy IS
saludl e gill MSY WS Y @l 8 5T Ghaill a8 il gl g
Jsse Al Al daally LSl (Ghail) 358 CulSs 5,6 il Zaalls W capually
Glimll Aallas Loy ¢ Ala = g Jie bagpd e LSl Al pe 45)lae 4l
o bl sl paen 5l Gy 3yal) daglie dpald s ol iglll s

gkl Gl

) L) il —8-4
Al gl Cligall 20 58 6 el (e Lah 5pal LEAY) Sk 5
el tms L s Aallaall cilipall 2l 38 lid) it (5) abadd) gy
Fanapall cilisal) ga A5lhe
Cliall 280 38 sl s (5)adaial

800

700

600

“q, 500
*Q

PG :j 400

mdl  ~ 300
S

mad L0200
pd

100

hladll e

32




AasSll g Al g i) Lyeatigl) pgtall Aluades Cad) dadla Al
Clugy G9d8 0 sludl) s dhadida s 2024 e 2 31} 46 Aaal

slaes padll Calaiisgy dalleall Clinll 28l 58 (aliss) hlaall (e Lad
I 35mys Dpaally salial) il JSI pmanjall Cligal) pe Ljlia gl i Zalladl)
ol padl) Calainey Aadbeal) @l 8 G e daagiall aedll 3ada of LY
3 cgpsaall adll dlee oW LBV Jags Sy bagdd) o SIS il

- el am Aallal) hlipell Lpailly 281 58 Galiasl W pmeall plasi

Gluagilly clalitiy) -5
clatns-1-5

(2aally 32Ldl) Adlide Apmpuss S Ayidadl) A5aY dallee cad Auall o2a b
oailadl) e laydli Ay Al o cilble A e cglll aca g JL s

IS il cilKs Al ASulS ally Ayl

Celll amy JU s dadledl bl olsell 43e0 4 (mless) Laady ]
Losaal) 46 iyl LS S JiF 40 gaal) uil€s A pal) iligal) ae 4 lia
Ldll 301 chalaly

Cligal) e A3lie aglll amg QLI i Aalledl) 2aY) ASLaw 8 Sl .2
Jepadld de gy ladll 3yaiy Al ()5 30L) ae Cl3)) Cus cAgmayall
Al bgdll e dSLan ST Ay sl

Gy s el amy JU s dsdled) daaY) A0l 6 sl L3
Adlall culs alall Jiall by Tl syeis A8ESH L)) e b ADll)
sl al e S

33



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

AU ace dallea)l coliwll Gy Sy dain o)l 8l el .4
Ol g Ljlie aglll aca Aallaall cilipall Zually sl S8 L))y
Uylie sl ass Ja1 Ayl Jasaaldl e dosSall LaadY)  CulSa cdprayall
daaal) Byatg o ual) A36S Bal) ae B Slajys A8l xe

ealiaily JL) s dadlaall liall dpually Cadla S8 @)l 38 ALl .5
Cuilds Agmand)l Glial) ge Al gl am dallead cliall dually
Lalall Jagaally §aill daslia ST ST sk 5y cldg A3BS iKY Ciligall
iy gil) T gl e daglia S

Gl ae Ajlie JL) dmg agll) i Aadlaad) il 22l 58 (alidsl .6
Spaall ol g Ja ak byaig 4GS JEY) ligal) 8 8 ClSE dra el
salll (e B0

:(6) Jsaadl (33 Ul padls

s

A ASally Al (ailadl) e Aol cilalladll L ey :(6) Jsasl

I3
o

FIRYYN

ell) s dallaal) cliad) Sl 2 Aadleal) cilil)

5 4 3 2 1 6 5 4 3 2

.‘....‘ _....‘ ,....‘ _....‘ ,.....\ _....‘ ,.....\ _....‘ ,.....‘ _....‘ _.-..‘ _..-..‘ aéluw‘
<Al <l <Al <l <alag) <Al <alag) <Al <alag) <Al <l <Al Asland)
<Al <l <Al <l <alag) <Al <alag) <Al <alag) <Al <l <Al iduall
i

Cuaddl) | Cuballl) | Cuaddl) | Cuaddl) | cubddld) | cuaddd) | calag) Ky <Al <Al calag) <Al

G

Laglia
Cuaddl) | Cuaddl) | Cuaddd) | Cuaddl) | cuaddl) | cuaddd) | cala)) <Al <alag) <Al <l <Al iyl

Aliay
naial) | it | cualll | cuaidd) | cuaiil) | cucmdil | cualll | cuaidl) | cuaiil) | cuadll | cuaild | cuaddd) | sdl g

34




Ailaasll g Al g i) Apuuighl o glal) Alualy ) daaly Alae
Chugy Goald 3 gdwdbj dhadida s 2024 ale 2 a1l) 46 Aaall
LSSy Al ailaddl civa 8 JL) s dadleadl of Jil) oSy JUlls

ey a3l 58 o Lnuly dsadl

LSSl Al pailadd) e e 580 L)) gl aim Aallaall ol Lay

Giladl) dSlaw 5 Adlal) ¢ Leinly A
tGlbuagil) 2-5

Ay g Sl ) Ansall G5 715 V1S dalleall AT 5yh alasia) L1

LY Aglal aaal L) alid e il
b ol Ayl g Aaida alA Sy 22V (e (Al Calial alazia) 2

LA‘; salall tﬁ.d}j g.:\.ﬂ.a Jgd;ﬂ L;U‘).Iﬁy\ ‘)gAAS‘ Lé".)‘L' S Jpa cbaj 3

o)

35



v A (ol Laglia g JLU Baliaa) LEaBM duilgdl) Aallaall clides gy B Al o
L Ailaall g Al Judl) (o) p)

bl -6

() Anhall ¢yl o 3all —Cula pasiall ALl Aallaad) cpen ¢Sy T -1
2010¢ aene )l daala gl

LaadY) o JLl daglia daald dilia) dudys colysi€a Al 2ee ¢ laill =2
g sl e L) e gilall pailas e il
2019 Al

S A slie il el ) A0Sa) Ay fiwale Al cgec Slaall =3
2014cell 3355

38 o goally badll Lo 58l Ay ¢ uale Al oy e —4
2011 s colsell daay)

5- Ahmad, S., Rasheed, A., Afzal, A., & Ahmad, F. (Eds.).

(2017). Advanced textile testing techniques. CRC Press (158-172)
6- Behery, H. (Ed.). (2005). Effect of mechanical and physical
properties on fabric hand. Elsevier(289-371)

7- Ehrmann, A., & Blachowicz, T. (2017). Examination of Textiles
with Mathematical and Physical Methods. Springer

8-Faheem, S., Baheti, v., N., Tunak, M., Wiener, J., & Militky, J.
(2019). Flame retardancy, physiological comfort and durability of
cacein treated cottonfabrics. Fiber and polymer,20, 1011-1020
9-Jone , T. Williams , Water proof & water repellent textile and
clothing Elsevier_ Pages 331-601,2018

10-Kim,S.,Kim, J.,Song,D.E.,Cho, S. Y., Hwang, Y..& Chae,
Y.(2023). Effects of household water-repellent agents and number
of coating layers on the physical properties of cotton woven fabrics.
Plos one, 18(4), e0283261

11-P.Dolz,0.vermeersch . Advanced Characterization and Testing
of Textiles 2018.

12-Schindler,W.D.& Hauser, P.J (2004). Chemical finishing of
textiles.Elsevire_ p (115-170)

13-Adum, B. F.,& Gao, J. (2022). Comfort related woven fabric
transmission properties made of cotton and nylon. Fashion and
Textiles, 2022, 9.1:1-10

14-Hu, J.(Ed.). (2008). Fabric teasting, 90-124

36



Al g A g ) dpatigh) o glal) Aleids Cinl) dsaly Aaa

13an fadl) iz 8 2024 sle 2 23) 46 Laal)
.I.l.ll.iiu ‘q.lgln."élél;iaﬂl Jole aliicisul

dilna] 018146 ol s iauly

dgan fadd) gliae .2
Gl Amals — Al sially Libpastl) Ausighl Ayl

-

D AdA
Jan il s Jsding asenail Legall Aaifial) sagaall Alaleal) asll 1a el

paatll oy Gyl Jamay il Jal e 4) 3 L Gaal) Jamay 5ol Ji) g
aalg Iy aas ) cile by ially SISl Cury A penl) 281 340
lyaiiall e Jgamnll 8 Glgraa ) ) 6 i) Jalee < ales
o2 8 13%a s Baraall Jog il <y bl e s gdan all el g )
aaalia aladiuly oyl allSia) Cdllaay 5ol saan Alalea yye ki ot Al

CYlae A Ul padns g (statistically  based  concepts)iilias)
Sy A siial) Aalaal) 8 535msal) ilaglaal) o Alsguny Jsamnll ey Adlids
Na s

adys ALY Algan a8l ) @llSial Jalee loal A all Callans
Cldaalge Jadh Aa el Adobeall Ul Bagasall fyaall ufe ey ot
Jalaay 5l 85 laall Alabaall Sy Ao padl Jaiginy Lang i) dady canlsY)
el ) Cliialsa Aoyl Jasiag Adg yrall pailiadl) aladiuly SHl<iaY)
0.998 <uil& RMSE 5 R® s () (ualysSs 3 Ayl hllall e 43} il
<11 0.000399 510.994 U 0.979 e s Lol copsliy) 5 0.000366
S Ay o il A Jolat il yelany cdisall () 80.000436
abeall ¢ Saias o il e 1 Ay Aniall by dae W) gl 8 il
L)) cV axal Jed a8 (e dagitdl

& il ¢ ol A<yl Jule dglsdall (ailiadl) oseie dalilal) clals)
UL

37



dilan aualia aladiuly iU A ghll disia¥) Jule Uit

The friction factor Equation for pipes
using statistical concepts

Abstract:

In general, this new equation is significant for designing and
operating a pipeline to predict flow discharge. In order to predict
the flow discharge, accurate determination of the flow loss due to
pipe friction is very important. However, existing pipe friction
coefficient equations have difficulties in obtaining key variables or
those only applicable to pipes with specific conditions. Thus, this
study develops a new equation for predicting pipe friction
coefficients using statistically based entropy concepts, which are
currently being used in various fields. The parameters in the
proposed equation can be easily obtained and are easy to estimate.
Existing formulas for calculating pipe friction coefficient requires
the friction head loss and Reynolds number. Unlike existing
formulas, the proposed equation only requires pipe specifications,
entropy value and average velocity. The developed equation can
predict the friction coefficient by using the well-known entropy, the
mean velocity and the pipe specifications. The comparison results
with the Nikuradse’s experimental data show that the R* and RMSE
values were 0.998 and 0.000366 in smooth pipe, and 0.979 to 0.994
or 0.000399 to 0.000436 in rough pipe, and the discrepancy ratio
analysis results show that the accuracy of both results in smooth
and rough pipes is very close to zero. The proposed equation will
enable the easier estimation of flow rates.

Keywords: Statistical entropy concept, friction factor, pipe flow,
pipe friction coefficient.
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Studying the optimal conditions for
manufacturing yoghurt by adding
peanut milk

Abstract

In this research, peanut milk was prepared from peanut kernels, and
an experiment was conducted to prepare yogurt from cow's milk as
a control experiment, and experiments were conducted to prepare
yogurt from cow's milk with the addition of peanut milk prepared
in different proportions of 10%, 20%, and 30%. To perform the
fermentation process, a starter consisting of two strains of lactic
acid bacteria was used Lactobacillus delbrueckii ssp bulgaricus,
Streptococcus thermophiles, It was added in different
proportion++++++s (2%, 2.5% and 3%), and fermentation was
carried out at two temperatures 40 °C and and 45 °C, and
fermentation continued until pH = 4.6 was reached. Then the
samples were cooled and stored for 28 days at a temperature of
+4°C.

Physical, chemical, and microbiological analyzes were conducted
on the prepared samples, and the results showed that the
development of acidity during fermentation was higher and the
fermentation period was shorter in the control experiment than in
samples of cow’s milk to which peanut milk was added, where the
rate of decrease in pH in treatments E, F, and G was (0.46, 0.43,
and 0.38), respectively, while in the control (0.507), when adding a
starter at a rate of 3%. The results also showed the effect of the
addition rate of peanut milk on the number of lactic bacteria, which
increased with the increase in the addition rate while the acidity rate
remained low compared to the control experiment. The optimal
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addition rate for peanut milk was 20%. The number of lactic
bacteria and their activity during fermentation was higher in
treatments of cow’s milk to which peanut milk was added, and it
increased with the increase in the percentage of peanut milk added,
as the count exceeded (31 x 10° cfu/ml) at the end of the
fermentation process. The results during storage also showed the
effect of the peanut milk addition rate on the number of
lactobacillus bacteria, which increased with the increase in the
addition rate, while the total pH remained low, less than 1.8%,
compared to the control treatment of 3.9%, until the 28th day of the
refrigerated storage period. The addition rate was The optimum for
peanut milk is 20%. The new dairy product maintained good
sensory properties and the lactobacillus count reached a high level
(15 x 10" cfu/ml) until the 14th day of the cold storage period.

Keywords: cow's milk, peanut milk, lactic fermentation, yoghurt.
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Study of the hydraulic effect of viscosity
of polymeric solution on the productivity
of the blowing spinning device

This research focused on the role of viscosity in blow spinning
technology, which is one of the modern methods in the production of
non-woven networks of nanofibers, which are currently being
developed in our local laboratories. This technique is based on the
investment of the engineering principles of fluid flow science. When
the high-pressure gas stream comes out of the outer nozzle, the
pressure decreases, which leads to an increase in the kinetic energy of
the current and thus an increase in the speed of the gas, this speed
leads to the emergence of a shear force that is responsible for
deforming the polymeric solution flowing from the inner nozzle and
turning the drop into a conical shape, and after overcoming the surface
tensile forces, the solution begins to volatilize and the solvent
evaporates and elongation occurs that leads to the formation of fibers.
Due to the different hydraulic conditions and processes that control
the work of this technique, in this research the rheological behavior of
the polymeric solution and its effect on the productivity of the blow
spinning device at different values of the air pressure leaving the
compressor within the range of (1-4) bar, using a polymeric solution
of polylactic acid PLA in different concentrations (5-7-10-12) wt%.
The relationship between the concentration of the solution and its
viscosity was studied, in addition to studying the relationship between
the viscosity values and the productivity of the device at each pressure
value. The results of the research showed that increasing the
concentration of the solution leads to an increase in its viscosity at the
temperature of the laboratory, and that by decreasing the value of the
viscosity of the solution in conjunction with the increase in the air
pressure coming out of the compressor, the flow of the polymeric
solution increases, which greatly improves the performance of the
process, and increases the productivity of the spunbond meshes on the
blow spinning device.

Keywords: blow spinning, pressure, hydraulics, viscosity, polymer
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Study the Possibility of Using Some
Binding Materials to Produce Non-
woven Fabric

Abstract

Syrian wool is considered one of the most important fibers used in the
field of industryand cloth production.....etc, on the other hand, Syrian
wool is characterized by its roughness, and this limits the possibility of
its use in the field of clothing and also limits its application in other

textile industries, such as the manufacture of carpets and filters.

Chemical bonding and thermal bonding were applied to form samples of
non-woven fabric by using binders such as polyethylene granules,
polyvinyl acetate, polypropylene, poly stayrin, and liquid polyester by
applying heat and pressure using a heat press at a temperature of 100°c

at different concentrations of the binders to bond them with wool layers.

Five concentrations of each binder were used and dissolved in the

appropriate solvent.

Tensile tests were conducted for the resulting samples, where the
samples bonded with PVVAc gave higher tensile strengths compared to

the rest of the samples bonded with other binders.

Keywords: Exhaust , polyethylene, poly venel acetate, Nonwoven,
binding agents, Tensile Test, Wool waste.
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