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Improve the physical and chemical properties of camel's hair fiber

in Afif province
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Abstract: The study aimed to draw attention to the camel's hair available in Afif province and to give information about
their physical and chemical properties, and improve their properties. The researchers' collected 50 samples of camel's hair,
analyze, and then add improvement material.

The study concluded that the Afif Province camel's hair have properties that can converted into textile materials. The
softness are from 24.5 to 29 |, (B and C1) according to the classification of the German system GER, and between 58 S And
60 S according to the classification of (USA, AUS, GRB). The thickness between 5.3 - 12 cn/ tex. The length between (3.8 -
25.5 cm), and the colors of camels hair (Brown, light brown, light creamy, dark creamy). The chemical properties were
similar to the global chemical properties of wool, Absorption of moisture from 0.10% to 0.26%, the protein content from
52% to 95%, and its capable temperature to 140 °C without occur softness or fusion, and after 140 degree centigrade the
decomposition occurs. Characteristics of the camel’s hair can improve by adding some chemicals, such as acetic acid to

improve the softness without affecting the durability, or by mixed with other fiber.

Keywords: Camel's Hair Physical Properties, Camel's Hair Chemical Properties, Afif Province, Camel's Hair.
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PH=8-9 quzgpuudl @)l dicg dayds 30 5al 40C°-50C° 8y, Az )s
oaals Al Lasgl Aelu Bul pH =5 -6 wicy 65% onSy5 cunSdl Lasles Bpad (S Axllan o -2
Osllly Llelly Zagadl Jie (Aiee 50) L) 9 Slnad paibas e consdl
80% 35 2loyslS gyl e plasinly Slghasl (uai )8 -3

(Kirti Nagal ,2006): 31 yg wilpads e cbglall 435 2.3.3

e b Aasylat Bay agusgiall S o)um Jol=e ae (e 50) ¥ 9 Sland Slie Hlas| @
(YK (2016) (£15,11 Clagll

Byl Azys 310% 1Sy pseossall wlisn,S Jolxay @F cOgbially sUly @ Spad S (0 plyz 2 A5
(age 50) Ul o9 ol wiliye dxllae s PH = 8 -9, ez 95uudl @)1 L 48,8530 54l 40C° -50C°
Gl Ii¥l Alasdle cead @F cAelas Bl 65C° 8yly dzys wic (0.TM 3S5U1 93 agadgiall duuS o i ae
el Slaasd

(2005 . o2 3! « as) (Kirti Nagal, 2006):Js¥1 9 lpads (e oluwsSsll 4606 3.3.3

Jlaall 5l e goizes ¥ a1 Buws3ll slslly sl slsll Jleaiul sa Bguall (aus § ailadl
@ (e 50) J¥ s wlpad e laawsSsll atl A8,aly (2005 (g3l « i) (Hy0,) dudimasSe¥l sloll 2o
AJW @lglasdl ¢ Ll

Y g Sl gl Ailas) 5 A 5l Gaibadl) Gaal ar
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40C° - 85ly> d2y3 310% poyaguall SligsyS Jslmay @ cOgbially sl @F Bpad S oo a2 a5l -1
PH=8-9 quz 95iill 8,01 i 25,8530 5.4 50C°

4,40l B> Ay die 5% (H202) a9yl wunsST Bod slma (0 A S § Bpas S o2 -2
(Jskally dagailly Blll) Jie olpaddl jasbas e 3uwSsll 8ol U dasdle coad @F cdeluw-24 504

80C° 8yl Ay wie LYl jg Olpad e (S @ilghsdl uai @))S -3

(2009 « wdgs) (gl Sgiome yuuids 4.3

S Al agiulisd! ol psasguall ElinS (JIUS Gylos  Abdsy s susg rdellzmlly laall 1. 4.3
SligS e g2l + AWl psalisdl of psasgall SlinS oo 02) 9 wwsSsl madl bgler bzl
o> (2%clsdl pass sl (46 % pgadguall weuSosuma Jolxe G S pass ¢ (olxd!
+ ol G50 o2 0.25) Ll jeml ae ol G50 Jdodl bgles (Gilee 0.1) uliadl clyslS 50 ]l
(95%ed] JoxS e300 3 Aylie Juded) jal @2 0.375

oo o2 10 sl eadl Grgs I iy Badee medys Wi e (o2 1-2) Al cidy ddnkll 2. 43
3 shan oadll Spalslie bl @y 3L CLisll jaals o Jo25 cabl @f awsSsll madl byle
@51 o sl e I Jel=ll Jo=s g madl ales — madl g g OLladl @3 Olhsall cady s> Ll
oo 040 Jls> Jas @3 @dpsadl Gogo ) sle 0200 Jls> camal @idslzll 3y cndeuddl cadol @ o piatea
dls> ey clls aag o Jdudl oo blas 5 4 capaly Lisedl Jlanad Jogye @uss I (2%) clygdl paes
i (g lall @ pemin) muadl Guso sz e elinly 33y caog (NaoH 46%) 13ssall Jslxa e o 60
o9 By (Trap) Bumall @l dalajll Aosll @b (e aiSIL Juogy aladdl Sl e muadl G090
G295 @ Ja150 s> corer @i (Aol @ eoug) olladl J) cnseadd! Ty @F dsbisize Lalsed e gug: il
ceuy (Golee 0.1) syl paes Jolmay Lemlasy JLanad! 39 wlgize cdoge @fJldzw]
adl Bo93 @ A8 mays 35y ausgs lldg (Blank) dailis Lyaxs elya] @39 Ao lxadl 0 ually el
ol Al @3 (reg (2 9 AN Al Gy Aigall e Bgamll 385001 Joy

e Bl ilays atls gls @3 :(2012 (0953 Ty uma) ¥ jug Sland (ign § Byl Gilays AL 5.3
(60, 80, 120, 140 Aakiss 5)ly> oty Slanddl iz i3y ise Oguasell J¥) 09 Sland cnsgy 2ullas
el olpad iy § dalizll 8yl clays Al dasdle @3 (2012 (09,319 uuma) C°)

(¥ g Slpad @ Aol A 13045 6.3

(A.O.A.C, 2008) 5 35Skl Zas,lall e Hugho I 40td5 3

all 3 By )l LT ciaisg @3 135C° 5yl 22ys e Jeall 0yall b tdeadl Silghas 1. 6.3
15 Bul o G ol caazll 3 GLLY cosy @idadaiy a8)ld (g BLLYI cound 25,85 15 Bul
plr 3 wdsl @dae,ls LLYI oliel clxuws. o rdie (ady G ool Ol Je 32l BLLYI co39.25.85
29y g Aele 5ul135C° Az e 0yall § Sliall Cuasgglidy @ @ lapaas sl Axsllall dall (e
Ll g culzmang BLLIL Al cijy @ 488015 Bul alasll Caazll 3 BLLIL lyal) casy dcla

L2 Aalall e Bigls, ]l
(weight of dishes empty + sample weight before drying) — (weight of dishes + sample after drying) = 100
The weight of sample

Y g Sl gl Ailas) 5 A 5l Gaibadl) Gaal ar
s ie A s, (55) aga «Jlisa
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(2009 Jsz; < wbs2)

(¥ g lanad 2sbpall pailasdl gruss olghs 7.3

3) psessall Sligs,Sy (A ez 3) Osbially Ul Y1 19 Slpad oo Agadl Juue 1 Jg¥ Bglacll
(el o Jl Biall caan @3 9- 8 (e pH e Aelus Cigmi 50k 40-50 C° 5yl y> dzys ie (/e

die olae¥ly (lgddl oo paleill 80% nSHy LSl (aemy duall Axdlas @ :aaldl Sglakdl
o8l daud ol G sl duwddl @ @3 Acbis cagai Bul (pH 6-5) (duzgyuuel @81y 35C° ), dys
bl ele L ot Al caanr @3 (PH=7) Guz gyus]!

Sland Aegad rusdd 100 mI/L xS 93 cllsdl (aas dlaulsy Luall dxllas @3 AW sglacel
@ all ot Gub e clld @3y Ohusl cun ¥y et pas s cldill (aes 365 cauuy g (JiY)
70C° 4yl Azys O @ Lawosg paaladl dslms oo all 23l @5 o Aele sul sl (o> Jglme
Al A8yal ailllly auldll Bshasdl § Asbjpall Shlasyl uas @)S @ (Rgadl Jsol i 0,4l Cadsy)
sl (aes d8Ls)

Chapter IV: Results and discussion 4435l 1y mlid! a1 L
oemid] Jid Y1 9 olpadd Asbpall ollasdl @l (1) o8, Jous

Fiber cross section

Fiber . Fineness classes Breaking .
— Fineness — In micro
Incm In{jm} In GRB. USA.AUS In GER In cn/tex height  width Cro'ss
section

1 9 32 48/50,S C2/D 11.8 10 18 13
2 7.5 315 48/50,S c2/D 12 10 33 16
3 9 32.5 48/50,S C2/D 10 10 26 20
4 8 30.5 56,S c1 13 13 27 23
5 4 30 56,S c1 8.6 10 27 21
6 8 28.5 58S B 10.5 11 25 17
7 11 30 56,S c1 14 14 19 22
8 6 30.5 56,S c1 10 10 53 42
9 16 30 56,S c1 12 12 51 49
10 5 31.5 56,5 c1 8.9 10 56 45
11 6 30.5 56,S c1 12 12 20 17
12 5 315 56,5 c1 10 10 24 19
13 6 30 56,S c1 10 10 19 14
14 7 30 56,S c1 13.3 10 14 8

15 5 30 56,S c1 12.8 10 14 10
16 5.5 29 56,S c1 12.4 12 11 9

17 7 28.5 58S B 10.5 12 14 8

18 6 29 56,S c1 10 29 13 12

Y g Sl gl Ailasl) 5 Al ) Gailiadl) (pal us
R 2 fﬁb::ﬂ (56) (A «Jlida
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Fiber cross section

Fiber Fineness classes Breaking
Sample Fineness In micro
length ~—— strength —— —

No In{pm} Cross

Incm In GRB. USA.AAUS  InGER Incn/tex  height  width .

section
19 7 29.5 56,S c1 11 29.5 7 6
20 7 32 48/50s C2/D 10.2 10.3 8 8
21 7.5 29.5 56,S c1 10.7 12 9 108
22 9 28.3 58,5 B 10.3 42 30 1260
23 4.5 28 58,5 B 10 13 12 156
24 5.5 30.6 56,5 c1 13.2 23 16 368
25 7 29 56,S c1 10.6 15 10 150
26 8.5 30.6 56,S c1 13.2 18 10 180
27 4 30.5 56,S c1 10.3 34 29 986
28 4 30.6 56,S c1 10 15 10 150
29 11 30.6 56,S c1 10 13 12 156
30 25.5 30.5 56,5 c1 11.3 42 30 1260
31 8 29 56,S c1 10.3 32 22 704
32 12 29 58,5 B 10 13 12 156
33 24 29 56,S c1 12 23 16 276
34 23.5 29 58,5 B 10.4 23 16 276
35 15.7 30.5 56,S c1 11.6 45 20 900
36 3.8 29 56,S c1 13 33.7 41.5 1398.5
37 9.5 29 58,S B 13.3 36 16 576
38 14 29 58,S B 20 33.3 33 1099
39 4.7 29 58,S B 11 34 29 986
40 6.8 29 58,S B 11 52 43 2236
41 9 29 58,S B 10 36 16 576
42 25 29 58,5 B 18 34 23 782
43 22 29 58,S B 14 32 22 704
44 23 30.5 56,5 c1 14 22 16 352
45 23 29 58,S B 12 29 23 667
46 22 30 56,5 c1 14 33 26 858
47 22 29 56,S c1 12 32 25 800
48 14 29 56,S c1 15 33 27 891
49 21 29 58,S B 12 38 24 912
50 4.5 28.5 58,S B 10.4 42 30 1260
Arithmetic
10.8 29.8 56,s c1 1211 22.8 22.6 431.3
mean

Y g Sl gl Ailasl) 5 Al ) Gailiadl) (pal us
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Protein H202 Thermal properties

content At Room HCI decomposi
o temperature Softness Melting on
1 0.1 poliy  pslin¥ 90  Aaapsdeglie iy asliy - - 140 C°
2 0.14 poliy | pslin¥ 71 A deglie | ale¥  asliy - - 140 C°
3 0.14 poliy  pslin¥ 63  Aaasdeglie ey asliy - - 140 C°
4 0.1 poliy | pslin¥ 95  aaamsdeglie agli¥  asliy - - 140 C°
5 0.18 poldy  poli¥ 83  daasdeglie e asliy - - 140 C°
6 0.21 poldy Al ¥ 88  daasdeglie  asle ¥ asliy - - 140 C°
7 0.11 poliy polay ¥ 7 Ligas Aoglie  psliy ¥ agldy -- - 140 C°
8 0.18 polds polay ¥ 91 Ligas Aaglie | psliy ¥ agldy -- - 140 C°
9 0.10 poliy polay ¥ 70 L daglie  poliy ¥ agldy -- - 140 C°
10 0.14 polds polay ¥ 75 Lagap daglie  polin ¥ agldy -- -- 140 C°
1 0.11 pols  poldy¥ 73 s deglie  asly¥ Al - - 140 C°
12 0.14 polds polay ¥ 76 Lagap daglie  polin ¥ agldy -- -- 140 C°
13 0.10 poliy  pslin¥ 71 Aaasdelie ale¥  asli - - 140 C°
14 0.14 poliy  asli¥ | 656 | Aaamsdeglie  agli¥  asliy - - 140 C°
15 0.24 poliy  asli¥ 786 Aaamsdeglie agle ¥ asliy - - 140 C°
16 0.18 poliy | pglin¥ 88  Aaasdeglie  asle¥  asliy - - 140 C°
17 0.24 poldy  pslan¥ 83  dirap deglie  asli¥ sl - - 140 C°
18 0.11 poliy | pslin¥ 66  dams deglie  agle¥  asliy - - 140 C°
19 0.10 poliy  pglin¥ 78 i deglie agle¥  asliy - - 140 C°
20 0.15 poliy | pslin¥ 72 A deglie | agle ¥ aslsy - - 140 C°
21 0.10 poldy polay ¥ 77 Lo deglie  pgliy ¥ aslay -- -- 140 C°
22 0.10 poliy | pslin¥ 67 | Aaasdeglie ey asliy - - 140 C°
23 0.26 poliy  asl¥ 764 Aaasdeglie ale¥  asliy - - 140 C°
24 0.14 poliy | pslin¥ 63  Aaasdeglie ale¥  asliy - - 140 C°
25 0.1 poliy  pslin¥ 67  Aaasdeglie ey asliy - - 140 C°
26 0.11 poldy | pslin¥ 71 R Aaglie | poliy¥ | asldy - - 140 C°
27 0.18 poliy  pglin¥ 83  daasdeglie ey asliy - - 140 C°
28 0.10 poliy | pslin¥ 68  damdeglie  agle¥ | asliy - - 140 C°
29 0.10 poliy  asli¥ 656  Aacamsdeglie  agle¥  asliy - - 140 C°
30 0.11 poliy | pslin¥ 84  aaasdeglie agli¥  asliy - - 140 C°
31 0.11 poliy  polin¥ 90  Aaasdeglie i asliy - - 140 C°
32 0.1 poliy | pslin¥ 95  aaamdeglie iy asliy - - 140 C°
33 0.14 poldy polay ¥ 75 s daglie  poliy ¥ aglay -- -- 140 C°
34 0.14 poliy | pslin¥ 63  Aaamsdeglie adi¥  asliy - - 140 C°
35 0.10 poldy polay ¥ 92 s daglie  poliy ¥ aglay -- -- 140 C°

Y 9 i il Ailaassll g Al 5l pabuadl) (s ux
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Protein H202 Thermal properties
Na OH e ——
Sample | Moisture v, content At Room HCI T Melting decomposi
% temperature tion
36 0.11 poliy | psli¥ 786 | digap deglie  aslmy¥ | gl - - 140 C°
37 0.11 poldy  poli¥ 65  daasdeglie asle¥  asliy - - 140 C°
38 0.11 poliy | poli¥ 95  damsdeglie  pasle¥  asliy - - 140 C°
39 0.14 poliy polay ¥ 75 s daglie  poliy ¥ agldy -- -- 140 C°
40 0.14 poldy | pslin¥ 72 daas deglie | gl ¥ agl - - 140 C°
M 0.11 poldy  pslin¥ 52w deglie  agli ¥ pgl - - 140 C°
42 0.26 poldy  psli¥ | 689 | Aipans deglie  asli¥ | sl - - 140 C°
43 0.11 poldy  pslin¥ 70 dags deglie  agli ¥ agl - - 140 C°
44 0.10 poldy | pslin¥ 72 daas deglie | gl ¥ agl - - 140 C°
45 0.14 poliy  polin¥ 88  daasdeglie asle¥  asliy - - 140 C°
46 0.11 polds polds ¥ 64  Adas deglie  psli¥ | psla - - 140 C°
47 0.14 polds  poldy¥ 69  Adas deglie  psli ¥ psl - - 140 C°
48 0.11 polds polds ¥ 75 Aios deglde | psliy ¥ sl - - 140 C°
49 0.21 polds  poldy¥ 62 Adas deglie  psle ¥ psla - - 140 C°
50 0.21 poliy | pslin¥ 65  damsdeglie  asle¥ | asliy - - 140 C°
Arithm
etic 0.14 poldy  pglin¥ 739 dias deglie gl ¥ agli - - 140 C°
mean

2006 Hadal el (s5bia s Lo 2S0,0¥) Anazedl Slisolye o Slisall s &5ylae aa
(1) o8, Joazmll (s 4l uxp .Copy right (2006) American Association of textile chemists colorists
g 108 cm Ll sludl Jasgill (ol 3.8-25.5cm o Lozl diue Ognazell ¥ 19 Sl Jobo
Ld3e conimy 2.54cm (e Bpaddl Jsbo U3 15) (J3all spaddl 4adhe e ozt Tax pla Jole 3pasdl Jsbo
ez ol Gle oy Les (375 - 28.5em o gole boses ) Lopmiy Slanad) J5ad caslid Joball o Zaps
2aall(1) 08y Joamll o Lsly llall 2ulgumdl clpaddl Jobo mlipslse Lole 3aais (ise 50) Slpadl

oo oM LS 2260 sl awgiay10 -45 L o zobs sddly ol Slpad (e Lige Ogunaiell (o2l
Lsgiey gf (28-32.5 UM o 7ol Y o9 Slad s Ane Opsael] Lagaidl A2 o (1) w3y Jouasell
Lrwaddl 3ol Sal ALl cliwlse of dus ALl cliwlsll ae 38155 Ayl sing 29.8 UM Hlus
Lse Oyuniel] Zogaidl o (GRE) SUYI allailly (GRBUSAAUS) igimt) lady Lal 7111 - 50000 79l

:(4)3 (3) \"’5) Jﬁ@‘ ‘3 LQS)_’}H QL«?.ZZ, (o
.(GRB,USA,AUS) 4l 4allly Zabolil Joull allact ladg clicall dagai caduas (3) od, Joua

(GRB,USA,AUS) idaill
1 48/50,S 8
2 56,5 58
3 58,5 34

O p S Al Tl aall) 3
* sl Sl (59) PRTEY
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(GER) LY allaill Lady cliall Zagas cielias (4) o3y Jgun

N GER iglsas Yot il | Al
B 32

2 (oY 60

3 C2/D 8

cl39 (56,5 Jo¥l p9 Sland (e dige Ogauaield ludl Lasgall oo (3) o8y Jgadl M5 (oo Lasl
Lowgill 2ayd 2 (GER) U allaall (adg i .(GRBUSAAUS) dujles¥l 2501 dablill Joull allac) Taay
(4) 03y Jouzll @ LS C1 ol Slpa i (0 dige Oguaiel] L]l
Of LS 10 -16.20 cn/tex ons g9l (adadll 898) clyaddl &ilie ol (5) pdy Joazdl (e s Lyl
Ll b slaslall Lo @dats @@l sdag 12,1 cn/tex diad caly laaddl Bl Hlusd) Lol
(2005 g3l « yias) Buzmpadll Clpa il
Slgall (aladll 543) lpaddl &lis (5) o8, Joia

cn/tex Ll

1 10 oy J8 4%

2 10-15 92%

3 16 -20 4%
Arithmetic mean 121 --

0.26% () 0.10% o 7l Lsbo,ll (214e50) Js¥1 yug olpass oliatal Lasdl (2) @8y Joazll o0
Ll apdall claaddl 2l cliwlsll e coulidy liag 014 2sb,U clpanidl jolaiel lawsie olg
73.8% lus lowgies 95% I 52% car zolyi sdl Silpads (e Aise crancaiell cnio ! Soime

S Y Ll A e Slaad e Be el e Aaall (ales¥l 4l jlasl Bl cosl
olmas 30 Ll el clpad o opaneiell 2lasSOl SlLasdl mils comsgl LS dgaall (ol
29 Shandd oF ol I e SIS (3 dioglin adatud ¥ Ll Cos (NaOH) pgussiall duS oo
O BOC® Azys e Lol (88,801 Bylpo Amys e (H)05) iz 9yl ST B398 Jolonl Aivass daglae L)
9yl ST 358 Jslma polas ¥ L

e Byaall alaaddd of cead ¥l s Sland oo Bse Graesll e Gl Al Aasdle cues
WJolSIL oxs L ooty Boyutll o dang bl ol Bigd Cagu> (093 Lt 323 140 ) 85l 3y Jomes

elelsell paelm rusmtdl aay ¥ 9 olpadd aobnall ol)lasd) m@s (6) 8, Joua

Fiber cross section

Fiber Fineness classes Breaking
Fineness In micro
length strength
In{pm} In GRB. Cross
Incm Incn/tex  height width
USA.AUS section
1 9 28.6 58,S B 10.5 10 18 13
2 7.5 28.6 58,S B 10.7 10 33 16
3 9 28.6 58,S B 9 9 26 20
4 8 30.5 56,5 c1 10.8 13 27 23

O 15 &yl Al iy ) pailiadl) (ppaad 5
S X 2 iﬁb:‘ﬁ (60) (5 ¢l
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Fiber cross section

Fiber Fineness classes Breaking
Sample Fineness In micro
length ———— strength
No In{pm} In GRB. In Cross
Incm Incn/tex  height  width
USA.AUS GER section

5 4 28.6 58,S B 8 10 27 21

6 8 285 58,5 B 9.4 11 25 17

7 11 28.5 58,S B 11 14 19 22

8 6 28.8 58,5 B 9 10 53 42

9 16 28.5 58,5 B 10 12 51 49
10 5 28.6 58,5 B 8 10 56 45
11 6 28.6 58,S B 10.2 28.6 20 17
12 5 28.6 58,S B 9 28.6 24 19
13 6 28.5 58,S B 9.4 10 19 14
14 7 28.6 58,S B 11.2 10 14 8
15 5 28.5 58,S B 11 10 14 10
16 5.5 28.5 58,5 B 11.3 12 11 9
17 7 28.5 58,5 B 9.4 12 14 8
18 6 28.6 58,5 B 9 29 13 12
19 7 29 56,S 1 10.4 29.5 7 6
20 7 28.6 58,5 B 9.7 10.3 8 8
21 7.5 29.5 56,S 1 10 12 9 108
22 9 28.3 58,S B 9.5 42 30 1260
23 4.5 28 58,S B 9.4 13 12 156
24 5.5 28.5 58,S B 11.2 23 16 368
25 7 28.8 58,S B 5.3 15 10 150
26 8.5 28.5 58,S B 11.2 18 10 180
27 4 28.5 58,S B 10 34 29 986
28 4 28.5 58,5 B 9.3 15 10 150
29 11 28.8 58,S B 5.3 13 12 156
30 25.5 28.5 58,S B 10.5 42 30 1260
31 8 28.5 58,S B 10 32 22 704
32 12 28.5 58,S B 9 13 12 156
33 24 28.5 58,S B 10 23 16 276
34 235 29 58,S B 9 23 16 276
35 15.7 29 58,S B 9 45 20 900
36 3.8 29 56,S 1 11 33.7 41.5 1398.5
37 9.5 29 58,S B 9 36 16 576
38 14 28.5 58,S B 10 33.3 33 1099
39 4.7 29 58,S B 9 34 29 986
40 6.8 28.5 58S B 10 52 43 2236

S i ol prdd Ayl g A3l 58l (ailadd) Craa ..
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Fiber cross section

Fiber Fineness classes Breaking
Sample Fineness In micro
length ———— strength
No In{pm} In GRB. In Cross
Incm Incn/tex  height width
USA.AUS GER section
41 9 29 58,S B 9 36 16 576
42 25 28.5 58,S B 1" 34 23 782
43 22 28.5 58,S B 10 32 22 704
44 23 28.5 58S B 12 22 16 352
45 23 28.5 58S B 11 29 23 667
46 22 24.5 60,S B 12 33 26 858
47 22 28.5 58,S B 1 32 25 800
48 14 26.5 58,S B 12 33 27 891
49 21 28.5 58,S B 11 38 24 912
50 4.5 27.5 58,S B 10.4 42 30 1260
Arithmetic
10.8 28.5 58,s B 9.9 23.7 22.6 431.3
mean

G| asg LB oY1 o9 Slpaadd Alipall SlLas¥l mls 255l (7) 63, Jous

Fineness Fineness classes Breaking strength

In{pm} GRB. USA.AUS GER In cn/tex
Before After Before After  Before After Before After

1 9 Gl & 32 28.6 48/50,S 58S C2/D B 11.8 10.5
2 7.5 Gole & 31.5 28.6 | 48/50,S 58S C2/D B 12 10.7
3 9 Gole & 325 28.6 48/50S 58S C2/D B 10 9
4 8 Sl 30.5 30.5 56,5 56,5 c1 c1 13 10.8
5 4 &= 30 28.6 56,5 58,5 c1 B 8.6 8
6 8 Gole mo 28.5 28.5 58,5 58,5 B B 10.5 9.4
7 11 Gl &= 30 28.5 56,5 58,5 c1 B 14 11
8 6 Gl & 30.5 28.8 56,S 58,S c1 B 10 9
9 16 Gl & 30 28.5 58S 58,S c1 B 12 10
10 5 Gl & 31.5 28.6 56,S 58,S c1 B 8.9 8
1 6 éj.wi 30.5 28.6 56,S 58,S c1 B 12 10.2
12 5 Sl 31.5 28.6 56,S 58,5 c1 B 10 9
13 6 Sl 30 28.5 56,5 58,5 c1 B 10 9.4
14 7 &= 30 28.6 56,5 58,5 c1 B 13.3 11.2
15 5 Geole & 30 28.5 56,5 58,5 c1 B 12.8 1
16 5.5 Sgus| 29 28.5 56,5 58,5 1 B 12.4 1.3
17 7 é_’-wi 28.5 28.5 58,S 58,5 B B 10.5 9.4
18 6 &= 29 28.6 56,5 58,5 1 B 10 9
19 7 &= 29.5 29 56,S 56,5 c1 c1 11 10.4
20 7 &= 32 28.6 | 48/50,S 58S C2/D B 10.2 9.7
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Fineness Fineness classes Breaking strength

In{pm} GRB. USA.AUS GER In cn/tex
Before After Before After  Before After Before After

21 7.5 &= 29.5 29.5 56,S 56,S c1 c1 10.7 10
22 9 &= 28.3 28.3 58,S 58,S B B 10.3 9.5
23 4.5 &= 28 28 58,S 58,S B B 10 9.4
24 5.5 el == 30.6 28.5 56,5 58,S c1 B 13.2 11.2
25 7 & 29 28.8 56,5 58,5 c1 B 10.6 5.3
26 8.5 &= 30.6 285 56,5 58,S c1 B 13.2 11.2
27 4 &= 30.5 28.5 56,5 58,5 c1 B 10.3 10
28 4 &= 30.6 285 56,5 58,5 c1 B 10 9.3
29 11 &= 30.6 28.8 56,5 58,5 c1 B 10 5.3
30 255 &= 30.5 28.5 56,S 58,S c1 B 11.3 10.5
31 8 & 29 28.5 56,S 58,S c1 B 10.3 10
32 12 & 29 28.5 58,S 58,S B B 10 9
33 24 éj.wi 29 28.5 56,S 58,S c1 B 12 10
34 235 &= 29 29 58,S 58,S B B 10.4 9
35 15.7 &= 30.5 29 56,S 58,5 c1 B 11.6 9
36 3.8 &= 29 29 56,5 56,S c1 c1 13 11
37 9.5 &= 29 29 58,S 58,5 B B 13.3 9
38 14 &= 29 28.5 58,5 58,5 B B 20 10
39 4.7 &= 29 29 58,S 58,5 B B 11 9
40 6.8 & 29 28.5 58,5 58S B B 1" 10
Y| 9 &= 29 29 58,S 58,S B B 10 9
42 25 &= 29 28.5 58,S 58,S B B 18 1
43 22 &= 29 28.5 58,S 58,S B B 14 10
44 23 &= 30.5 28.5 56,S 58S c1 B 14 12
45 23 & 29 28.5 58,S 58S B B 12 11
46 22 7= 30 24.5 56,5 60,S c1 B 14 12
47 22 &= 29 28.5 56,5 58,S c1 B 12 11
48 14 7= 29 26.5 56,5 58,S c1 B 15 12
49 21 & 29 28.5 58,S 58,S B B 12 11
50 4.5 Gole &= 28.5 27.5 58,5 58,5 B B 1.3 10.4
Arithmetic
10.8 -- 29.8 28.5 56,S 58,S c1 B 11.7 9.9
mean
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Sample No (2) before Sample No (2) after Sample No (1) before Sample No (1) after

Sample No (4) before Sample No (4) after Sample No (3) before Sample No (3) after

Sample No (6) before Sample No (6) after Sample No (5) befor Sample No (5) after :
e |
Sample No (8) before Sample No (8) after Sample No (7) b;o:re Sample No (7) after
- SEwEe
Sample No (10) before Sample No (10) after Sample No k9) l;efore . V Sample No (9) after
B TERS e SRS
Sample No (12) before Sample No (12) after Sample No (11) before Sample No (11) after

Sample No (14) before Sample No (14) after Sample No (13) before ~ Sample No (13) after
Sample No (16) before Sample No (16) after Sample No (15) before Sample No (15) after

Sample No (17) before Sample No (17) after

Sample No (19) before Sample No (19) after

el

Samnle No (22) hefore Samnle No (22) after Sample No (21) before Sample No (22) after
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Sample No (24) before Sample No (24) after

Sample No (23) before Sample No (23) after

Samnle Nn (26) hefare  Samnle Nn (2R) after

Sample No (25) before  Sample No (25) after

Sample No (28) before

Sample No (28) after

Sample No (27) before Sample No (27) after

=
3 -

Sample No (30) before  Sample No ) after

Sample No (29) before  Sample No (29) after

Sample No (32) before  Sample No (32) after

Sample No (31) before Sample No (31) after

e ——

Sample No () after

Sample No (34) before

Sample No (33) before Sample No (33) after

S‘aimple No (36) before Sample No (36) after

Sample No (35) before  Sample No (35) after

R bk~

Sample No (38) before

Sample No (38) after

S

SampIeNo (3?) before Sample No (37) after

Sample No (40) before Sample No (40) after

Sample No (39) before  Sample No (39) after

Sample No (42) before  Sample No (42) after

émpI‘No (41) before Sample No (41) after

Sample No (44) before  Sample No (44) after

Sample No 3) before Sample No (43) after

Sample No (46) before ~ Sample No (46) after

Sample No (45) before Sample No (45) after

Sample-No (48) before Sample No (48) after

Sample No (47) before Sample No (47) after

Sample No (50) before Sample No (50) after

Sample No (49) before Sample No (49) after
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lgall e 64% oF oy B dl €1 .C2D (o Lzagad copid Y1 o9 Sland (o Sligall wlans o sl
B dsgaill dmys cullsy dxdlall (8 B dagaill days el cluadl 3y oo 36% . Lgxle (S Lrasad s
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day 58,5 lalialy 60,5 Ladlel caly (6) @8y Jouxtl @ zwsll (GRB, AUS USA) dynl=idl aalll, aabLull
Ll (aes Alaalsy grentll Jid lyadd] per Loga colS Eu>100ml/L il (aes Alawlsy dxllall
56,5 J 48.50,5 ¢ 795
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MU m17.7 =191
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(ABCDE) Y& Ja¥|
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