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Seat Back

Upholstery
" Package Tray
Facings

Sun Visor Facing
and padding

Door Insulation

Air Intake Filter

Battery

Oil and transmission Filters

Insulation

Electronic and structural

Composites Door Upholstery

Seating

nlaniu

a0

45

40

35

a0

25

20

7 - THTI, Exim Bank, www.Stfi.de

Textile Composite Material
(TCM)

Carbon

Fiber Natural Fiber
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Medical Textiles
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Healthcare/

hygiene
products

S

Surgical
clothing

Surgical covers
Bedding
Clothing

Incontinence
diaper/sheet

Cloths/wipes

Surgical
hosiery

Non-implantable
materials

» Wound dressings,
« Bandages,

* Plasters

* Gauzes

» Lint

» Wadding, etc.
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Implantable

materials Extracorporeal

* Sutures devices

* Soft-tissue implants o Artificial kidney

) Ewmgﬁtasemc * Art Liver, and

* Cardio vascular * Art Lungs
implants

. q@qﬂmﬂsmammwwﬁazﬁqaﬁa 700.000 qﬂﬁaﬂ
. qﬂﬁjﬂmiuﬂ'jw 280,000 @siail

. q@m@”@m:ﬁlﬂugaﬁaﬂdw 6,900,000 qﬂdaﬂ
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HOW NONWOVENS ARE MADE




| WEB FORMATION
- DRYLAID
- SPUNLAID
- WETLAID
- OTHER TECHNIQUES



Drylaid
Carded with binder impregnation

...........

Carding (combing fibres into web)

Staple fibre
from bale opener or blender




unlaid

Polymer chips
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" " Filament attenuator

@ igand stretching
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Fibre dispe



Airlaid
Short Fibre Air in
To further bonding
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Moving wire mesh




Wetlaid

Binder
impregnation
Fibre and water slurry
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Extracted water
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Il WEB BONDING
- CHEMICAL
- THERMAL
- MECHANICAL




Web Bonding To drying

Saturation/Impregnation | and
Nip rolls

A wind up

Perforated drum

Removing
excess

binder

Impregnation

From 2
web forming




Web Bonding

Calendering
To wind up
A
Hot smooth calender
From 2

web forming



Web Bonding To wind up .
Needlepunching or further bonding

web forming



(PR AR AR %05
WS v -

:




lons

ICat

o
o
<

Nonwovens’

h

1S

* Styl







Nonwovens’ Applications

* Mobile







Nonwovens’ Applications

® Fruitful

5036 EPD

S8 48 9a800!




Nonwovens’ Applications

o Safe
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Nonwovens’ Applications

e Powerful




Nonwovens’ Applications

* Weatherproof




Nonwovens’ Applications

® Protective




Nonwovens’ Applications

* Firm

Jiver bank protection




Q

NRIIUIFEWN UK Tana(Nonwoven)

JUUFUUTABAITNITINANTINATIN
ALHUNT AR ITUNI U &I NNTTURINS
NUAUNMNINETALMIUREHUTENaLANNS



AswWenuntgule PLA wHun&asawai Nonwoven
2553

PLA Polymer Extrude Fiber
Chip Process Product

PLA Multifilament
100 Denier

N3 SYT '

Y

ARN, SR

PLA Staplefiber

Pilot Seale

PLA Chip 50608

CPPC Co., Ltd.
. P> ﬁ_DenTer 64 mm

.. s -
Industrial Scale ¥ dau 240 lansy
UAN. ABHWIT FIE‘E'LI‘EII.'E'ﬁH \ PL»G. 5tap|e fiher

6 Denier 128 mm

71 240 nlansy




nszinunITNanLduUlagu (Staple fiber) uagnauag

AaugNlTAuadtgula PLA 6x64 uay PLA 6x128
PLA Polymer chip

Manufacture by: Nature works® LLC (USA)

Series Code: 5060B

Distributes by: CPPC Co., Ltd.

Production Date: 2006-2007

ANIWAR Staple fiber 1@ Melt Spinning Process uwuu
Conventional System 1aal2la3a93nsnan Polyester from Bottle Grade
Polymers aadu3®¥n Compass Corporation I1a J9niarays Capacity
15 tons/day

U511eu Staple fiber Mivinn1snaaae trial Lot 6t
ox64 1 Bale 200 kg
6x128 2 Bale 400 kg



Conclusion Process Performance

TuaaugiAu Spinning  Process  wiunfifgyuiauls
Undrawn #uu extruder asuidwadainiduu Surface uav
Spinneret wasviritdutaanataauin laiinis Adjust
aanndiuay Drying chip polymer wwag Melting condition C1-
C6 uay Pipe Spin beam uay filter waileywisrunisaiuau
aaunqfitiiagsannnis Design uas Extruder siavlzaainigiigy
270 avAduly auvinTii PLA Polymer gn Heat unatAiu'ld Tu
n1sLéu Drawing Process ‘leiweneauiiyu Condition eingqau'le
Products aanuiainnladiiniguasa’ly



_onclusion Qualities

Product 6x64 way 6x128 119 2 %fia ﬂmauummwnﬂa
Appearance Aadtgudeilu Bundle Yarn (Lau"lﬂmu,m AnAU
Wudau) [ununavinlvnisinldtadeusa 2iu Nonwoven,
Thermo Bond &wniunaasiawaei Hygiene vin'Li'lgasiinlalane
Tlnnau wagaadnauAy virgin PLA 50:50 waut@endulunis
N&® Spun Yarn & isu Carpet-Tufting. Asavam Speed v

gi1un1y PLA Staple “yarn Properties mutnien
(Tenacity) asadiuiaa 2.7-2.9 g/Denier Elongation 57% #ian
ANulsdsiu (CV%) gounn annniseulan Cp  (Process
Capability) _ Q”Gmﬂﬂ‘li\)LL&G\O'J'\GIBO?JﬂTSﬁS]Jﬁ‘N Processing
Condition v Spinning &g draw wmsmwmsaaaﬂsm"l?j‘“‘lu
AsWeiun  PLA  Staple fiber Ivfiauid@viinunyausy
Applications 6199
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NRNITNARAL
N3 AL EN

wruEulaaadian
" Noise Reduction

\ - Coefficient (NRC)

LvinAu 0.62

J&6 ANUNUL | AsaaeiuLEe
(uu.) (NRC)
Ut 25 0.63
wHulaana 16 0.62
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Asdusdurunliina (nonwoven) wulaana waudugulanadaginas

’ S » wulgveswagnamagng BN Uy
rrulaveswagneagngniianilSuanwéie

a d Y I Y
) woamn0s laalidnaiv (%) vouaule e X iy
819 Boric acid 91143U 20 g/l @13 Borax mmmugﬂn]um"lumiﬂﬂ

i ma: woatoatnes 1l 90:10, 80:20, 60: 40,
$1UIU 20 g/l 1aza5 Sodium Azide 1 g/l » )

, . ey s 40:60 uaz 20:80 TA8SISZAUANKNUT 20, 30
Taauruu 12 ¥4 vaziin ldilvinga

1¥n5209UM3S Needle

punch
Hag 3 W.

B < <
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IR 80/ WOmmnmm zo
19 z'n.n 600 x3—3:u mm»
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~_ uwWunr1bina (nonwoven) wulaaia waudwmdaulanadadivas

ANUKIUN 20 U,

vhuiin 250 n/u2 -

/

Tama 60 % + Taue1a 40 % +
waatasatnas 40 % waatadinas 60 %

Tamna 20 % +
waatasatnas 80 %

AauLdsusvnadunuEn lina (uanssu-1SO 9073-3: 1989)

AU uly (%)

-Breaking Load (Newton)

Elongation (%)
60 % lama + 40% Polyester 21.23 34.50
40 % Jamna + 60% Polyester 22.58 34.31
20 % lama + 80% Polyester 25.12 32.63




— sidunuriliina (nonwoven) w@dulania
WaNAUAUlanadadinas

/

Thermal Conductivity Test (unasg11 BS 4745:2005)

ANFNINUIAUSDU ANANUAIUNIUAINNIAU
S5 @ uNa L uTel (Thermal conductivity, |(Thermal resistance, R-
(%) K-Value) Value)
° INANALNAT-IAATU ATV INAS—LARIU A
(W/m.°K) 06 (m2.°K/W)
60 % 1una +
40% waatasinas 0.097365 0.2016
40 % Tama +
60% waadlasiinas 0.103051 0.1941
20 % Taena +
80% waatasinas 0.135376 0.1537
100 % waatasinas 0.090966 0.1959




NAanAZIGuLULNALKNUFTNa (nonwoven)
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w@afdununn (Jacket or coat) (Insulation T-bar Ceiling)
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AMdAnlaneaay  vinwnutdulavuuunuluileanuan
(Sheath-core fiber) @redgan1stluautasmalWiafinuuy
AU (Coaxial electrospinning) 1aansunilangunas
WRAGALLAAR mmaﬂmau’tﬂmnmununmou,aw‘l?jwa

'lansandaidlniisau awuaﬂmuuan

20,08y 4 3mm x6.00K SE
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Fiber — Carding ., Needle
Preparation Punch \

Needle — Cut

R\ e A Punch Size
Nt o2 i\ '
Fiber - | Carding" —=  Needle /
Preparation Punch
) 4
L Pre Heating Nonwoven
Malding 225 avgen Preparation
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Pineapple

Boric acid +
Borax (1:1)
20 g/l 12 hr.
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5 Cut tesshort fiber
\Jule PALF
51 M.

oX®

, Blend with 4
Carding g De. PET fiber 51
mim.

‘v




L.uNuIRnAaNNaRa U 2:LHUsnARUNARAUDY 3.uNugnAauNagauaILEU
wwuladulesanau PET iduladuilesanan PET ladudysanau PET 40:60
80:20 10 uu. 60:40 10 1. 10 .

4.uNUIIAAANWARAUDY 5.HUIRAADUNARA
wduladudysanan PET aadtduladulesanau
80:20 25 . PET 80:20 50 w.




N/’

WANTNARIAUUTLRNENTNANINURILNUADUNARN

Weight (g/m?2)

Thickness (mm.)

NRC 0.186 0.145 0.389

Flamability . o
ISO 3795 : 1989 Pass (1AussanuadiunIsaiuin)
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NRC —.-40/60 10mm. —60:40 10 mm. —80/20 10mm. —80:20 25mm. —80:20 50mm.
1.000

0.900 ' P
0.800
0.700
0.600
0.500
0.400
0.300
0.200

0.100

1000 2000 3000 4000 5000 6000 %




A MSNIUNN AN A UV A VI

1) wrugaiuldad 1 nsus 1 nsuLNITaLIu6
Insulator Pad for Trunk Room
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