#IHIHOIH JHE
He As 38

(@)
OT7T7T OO Lo
WWW.SSsU.ac.kr




oA
4Ar

o)

0Kl
=
KIO
I8
R0
&l

ol
ol
Ok

0

+ 5.6%(1995~2000 )
1 4.2% (~20101)

il
K

S
o

=

I+
_lw_
i
=
ed

7000
6000

1998 2000 2005 2010

1995

A
)



el =<
~|wo| o] ©
N R AR
S|l <
oSN Al
~| ©| |
M| | o |
ol | © | Ur| io

0.

3



00

J0

193.2

(7.8%)

6.8

(2.3%)

—

-2 | _g
~ < Q
4., P ~— QN

o< S
o= Ok
wg | W
040 & X0
8l 0.
ar

(@\] ~

=z | =

A

10 ofJ

7 | 10

o) | o

ar |

JIo

0
nr
ok

(40
oD

—_

A
Aol BIS U U A

4



-
e
19
0K
0x
10
10
E
[i}g
r
N
0[I
09!

Hybrid{t (Synergy effect)

o 1AHICH ATHS A=
& ApplicationSH Hl = &

o ds3t/dEs R+ JtEE




=

R

<

0]

0 Nk

0 M M T

A = = ui

_— - =

A_I m__A DI., . M - o

N = U0 T <

o U 2 < U0 3 =

= — 1 Aln " S

=« Ml:E %0 "

o p 5o 5 g2 0

W 2z uwlEEs Y

0y S S5 g Y=

ior o £ 2D 8 E -

9 T2 gl w|l o

= o St SEsTs| BT

0 = ENN%%,P,W.MM g x

o SR cEgESss Uz

s Il cE PR SA .r__.m_vuA||

Oy o 0 o

7 35

0 ol o©

I “DH_ ﬂ - . ohv

H < 0 % 8

N0 R W o= = o

o =N JI0
OI__WM mwoéml M_owm
0 = = m_—uz E.: X0 _.._M _.._m = mm._ ;_o
Ml 1 __JJ._ & of ur | ~ ~ < nr o
o ¥l |l . 5 O |0k OF Mo 0
0 0 - .
n P2 J_ 5
0 o 20 [ B 5D G AL
= O - WIS ok =i N R
i RO I e Ul I8 Maﬁ RN
i R I3 b

6



(&2 Ton/H, 1999 E D | &)

[ aaiol [ are

0= Dupont Kevlar 12,000 1971
A= Dupont Kevlar 5,000 1988
- Dry-jet
. ot= Kolon Heracron 1,000 2005
J2Z5E  [P-Aramid Al Wet 2 Al
o1 Toray-Dupont Kevlar 5,000 1991 (04 T 8t AL
DEHA Teijin Technora 800 1985
U< Teijin Twaron 10,500 1086
=&d'S |Polyarylate 2= Kuraray Vectran 400 1990 A
o PBO 2= Toyobo Zylon 180 1998 Wet 2 Al
- Hle 2= |DSM Dyneema 1,500 1991
ED e g
oF Ol= Honeywell Spectra 590 1991 Gel 2 A
2= Toyobo Dyneema 410 1989
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= Dupont Nomex
meta- A H| Ol Dupont Nomex
Aramid A| U= Teijin Teijinconex

LehA R-P Aramides -

Noboloid 0= Philips-Fibers Ryton
Polyphenylene of Toyobo Procon
sulfide Toray Torcon
I: olybenzoimidazo Ol= Celanese acetate Logo
Polyimide LA Imi-Tech Fibers P84 Dry or Wet
Melamine 0= BASF Basofil

(&2 Ton/H, 1999 E D | &)
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(&2l BHy/E, 2000 J| =)

o= Q(2HS)
19994 20054 2010
Sulfur-Controlled Super& = PPSH| - 500 1,000
PBOA| 200 500 1,000
Nitrogen-Controlled Super& = PBI Al - 200 500
PIAH| - 200 500
Meso-phase
Carbon-based Super& = DitchEr A & 2 7 - 5,000 10,000
Phosphorous Hl Super& = Phosphate A| - 50 200
Silicone H| Super& = Silicone carbide | 65 100 200
Lyotropic LCH| Super& = Para-Aramid H| 4,020 10,000 20,000
Thermotropic LCH| Super&! = Polyarylate H| 300 2,000 5,000
Linear Crysral | Super& = UHMWPE | 250 1,800 15,000
=9 4635 | 20350 | 53400

= CAGR(%) : UHMWPE 52.8%, Aramid 14.9% => UHMWPE 2| & & & =|[H!
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2500 M5
Q HT-PVA v
PBO 5
2000 @ |
s 15 25 PBO
(@)
3 1500 Cag’” 100 208
§ ’ p-Aramid
=
@ 1000 O UHMWPE 24 56
2 UHMWPE
~ p-Aramid
500 [Steel
PBI
q Polyestler
0 020 30 40 50 $0  $50  $100  $150  $200  $250
Tensile Stress (g/d) Jb24 Hl 12 (2000 D] =, US$/Kg)
NH MR E A2 Trend, SE &S L HAAHAE S HEAISIS H2E 21
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2.10. Spinning Methods
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