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Figure 1.11: Processing diagram of lyocell process®®.
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Lyocell Viscose | Modal Cotton Polyester

Linear Density (dtex) 17 |4 149/ 17
Tenacity (cN/dtex) 40-42 |22-26| 34-36 |20-24| 50-55
Elongation cond. (%) | 14-16 | 20-25 | 13-15 | 7-9 | 25-30
Wet Tenacity (cN/dtex) 34-38 10-15] 1.9-21 | 26-30| 5.0-55
Wet Elongation (%) 16 -18 25-30 13-15 12-14 | 25-30
Wet Modulus (cN/tex @ 270 50 110 100 210
5% ext)

Cellulose D.P. 550 -600 | 290-320 | 400 —-450 | 2-3000 -
Moisture Regain (%) 13 12.5 8 0.4
Water imbibition (%) 65 90 75 50 -

http://sst.umt.edu.pk/newsite/courses/Fall2008/TX-322/Lyocell%20Fibres.pdf




Load {cNitex)

P
- olyester

o ¢

j Lyocell

10

30

Viscose

20

10

H
0 - 10 15 20 25

Extension (26)

http://sst.umt.edu.pk/newsite/courses/Fall2008/TX-322/Lyocell%20Fibres.pdf



e
LR

%
:

http://sst.umt.edu.pk/newsite/courses/Fall2008/TX-322/Lyocell%20Fibres.pdf



1@ laazs1Nm (Aramid Fibers)

UNUI

° ! ‘ = : T £ 4 ° d?

AN “AeTINA (Aramid) 1mgﬂmuumu Imel The Federal Trade
Commission 183tszmAanigaiazni Tl w.a. 2517 wasanidudulen
Taunannasiammnneaie luAatNgmas 85% AaAIEILWTUINIADIATN (LNWN
azilulanaldnse - pdnauumUFlunedeawas) uwnunazdudulanu
A nldlaanansee] wuy luaeu

v = % Vo a o c QI =

Aulearaun sausnlaiuanniissm gilessi Buaaninemansul
w.A. 2508 TpeadT@adn “uatdind (Nomex)”

Tunanatlaqiiu wudnlidulaezainaeg 2 #iln 79919 2 aHanadu

Y zzll a = oA Y dl = 1 %
Aulaanssnusgs Inanmiausn Nana ln1InunIuAINsTat T9NmWeN-
az9ilnat weNaNiFEAMNMNENUuNA1N waziANlupdasi atinglafimnna
NUNTUADANHNFAUALAA (N1LA 600-800°C) lda1usuludatNnuAINNEa L
wazaNTFuauuiunszua Wil Faing iy dulauedndg (L3Em gilas)
wazt@uW e TaLng (L3 nei)




Tinges ludag 2513-2523 136 alewl IFeenduleriiafiaedly
msznail Tneiitedn “waviang (Kevlar)” dulelmiiifvnnsn-azaiia sin
WHAmansRnauaeUszns iy ANNLTNUI49 AN THAAAZY HAX
ANV UFIBAINTAUG

O~ tOv0d

W LAAGTATIASIIN AN UNA-DLINNA (F18) LATNIFI-DLIINA (191)

@5 3

\

/n

@?/ @ /:©g/

T
z

NN WAANINNTINNZANUYDS LT AN a8

H-N i CO'
\CO

d

()

ANANT (LU 92 ey Auae lalngia)




DN LAANNTNANNENNLBUE R LELANANT ANNaas SEM
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Several grades of Kevlar are available:

1. Kevlar K-29 — in industrial applications, such as cables,
asbestos replacement, brake linings, and body/vehicle armor.

2. Kevlar K49 — high modulus used in cable and rope products.

3. Kevlar K100 — colored version of Kevlar

4. Kevlar K119 — higher-elongation, flexible and more fatigue
resistant.

5. Kevlar K129 — higher tenacity for ballistic applications.

6. Kevlar AP — has 15% higher tenacity than K-29

7. Kevlar XP - lighter weight resin and KM2 plus fiber combination
8. Kevlar KM2 — enhanced ballistic resistance for armor [ . J

applications




ANLIF

Kevlar (Dupont)

Twaron (AKZO)

Technora (Teijin)

AN LT

(gpd/GPa)

21-25/5.65-3.2

21-23/2.6-2.85

24-28/3.0-3.4

lupdd (gpd/GPa)

450-1000/57-127

440-800/54-99

450-850/55-104

ANNHNENLHDRNEIA (%)

2-4 3.2-3.8 4.4-4.6
T,(°C) 360 - -
T (°C) Suaaesn 560 - >500
ANTHNINNANTY 1.44 1.4 1.39
ANLTIUNAN (%) 72 71 73
N199ATENFA (%) 91 91 92
PUNALBINAN (NO) 49 - 23
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DuPont Kevlar XP consistently stops bullets

within the first three layers of a vest
designed with a total of 11 layers.

http://www.likecool.com/Kevlar_Gloves--Other--Gear.html

http://www.miluniform.com/index.asp?PageAction=VIEWPROD&ProdID=3969
http://www.defensereview.com/dupont-kevlar-xp-next-gen-lightweight-aramid-ballistic-

fiber-for-body-armor/
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a section of a sheet of graphite
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Manufacturing Process of PAN Type Carbon Fiber

Acrylonitril |
Polymenzation ‘
Polyacrilonitril Resin |
Spinning L
Acrylic Fiber

Oxidation l

Oxidized Fiber

Garbonization
v
Carbon Fiver -
Graphitizaton Surf
_ urface

Surface Treatment Treatment
and Sizing ! and Sizing

[High Tensile Strength Fiber High Elastic Modulus Fiber

NN LEANNTZUNUNTNARALE U LA TUauandwlaas lasla lulng

()

http://www.carbonfiber.gr.jo/english/




Manufacturing Process of Pitch Type Carbon Fiber
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http://www.ultimatemotorcycling.com/2009_HJC_Motorcycle_Helmet_Color_Carbon_Fi

http://www.thaicrazycar.com/?p=496
http://www.boeing.com/commercial/78/family/index.html

http://www.yellowbullet.com/forum/showthread.php?t=185234
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