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TITLE: A Study on the Industrial Development of Carbon Fiber in Taiwan

The 21% century is the compound materials century. Carbon fiber is the first
choice of the compound materials, and its application is widespread, the demand is
unceasing growth, the future prospects for development will be very well.

At present the carbon fiber compound materia-ls.ar_e already widely used in aircraft, wind
turbine blade, sports equipment, moreover'i_s-_like_ly_in automobile, shipbuilding, industry mold,
roller and so on industry, and the t'echnolog:y |s':§hy by day'mature. The demand of carbon fiber
step to frontage stable high growth _tendency,.'gﬁe s_ljpplita_s .élso hand in hand to make great
strides forward the synchronization, .theréfore the cart.)é'n fiber and the carbon fiber compound
materials industry's prospect in the future will be quite makes one anticipate.

The main manufacturers of global PAN-based carbon fiber, including Toray, Toho,
Mitsubishi, Formosa Plastics, Hexcel, Cytec, Zoltek and SGL. The production of small tow
carbon fiber basically already grasp by Japanese Toray, Toho, Mitsubishi and Taiwanese
Formosa Plastics enterprise, and the production of large tow carbon fiber are mainly to
concentrate in American Zoltek and the European SGL enterprise.

TAIRYLANG business division of Formosa Plastics is the only one carbon fiber
manufacturer in Taiwan. Formosa Plastics started from 1983 to invest in the carbon fiber
domain, and from 1987 to 2008 carried on expands production capacity, the investment nearly
10 billions. The production capacity of carbon fiber in Formosa Plastics is increases to 6,150

tons/year in 2008, and Formosa Plastics is the global fourth carbon fiber manufacture, and



places in Asia second, is only inferior to Japan.

This research is based on the methodologies of Five Forces Analysis, Diamond Theory, as
well as SWOT Analysis. The conclusions of this research are as follows: Taiwan develop
carbon fiber industry should use domestic rich human resources and superiority of the carbon
fiber innate R&D ability to research and develop high performance carbon fiber technology as
soon as possible. Than should rely on the large-scale production capacity and the consistent
production system to get cost advantage.

In addition, the domestic carbon fiber manufacturers may use innate technology
productivity and the scale superiority to enter and to grasp the market development
opportunities of the lightweight airplane, the automobile, the pressure vessel or the wind power
blade...and so on.

Moreover, based on SWOT analysis of this reéearch that some suggestions are proposed
as follows: =
1. The carbon fiber manufacturer should de\}éléﬁlébd produce large tow carbon fiber as soon as
possible, so as to face expansion of demand inﬁﬁdustrial field. And should develop new carbon
fiber market which Taiwan well known and special.tg:/ _tields, grasp the opportunities of wind
turbine blade and automobile carbon fibermarket wﬁich energy saving tendency leads.

2. The government can provide the financing preferential project to carbon fiber industry to assist
industry development, and establish carbon fiber technology development program,
industry-university cooperative research project to encourage innovation and R&D of
carbon fiber.

3.The upstream and midstream enterprises of the textile industry may rely on their own ability of
produce process to appraise the feasibility of the investment carbon fiber production.
4.Enterprises of automobile, medical service, civil construction, energy and electronics industry
should grasp the development opportunities of carbon fiber product, and actively research the
high add-valued carbon fiber product to catch up with raised demand.

Keywords: Carbon Fiber, Five Forces Analysis, Diamond Theory, SWOT
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1990 1,846 2,852 1,174 5,872
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Zoltek Group ¥ o ;
Eroupe A A
USA

Carbon Fiber Tech. Aldila/SGL J.V. USA

o : e A
(&3 o2 Aldila¥? SGL & & e @)

SGL Group A A

FHER: AETER

P PAN fhptgia () S d/* 5k ) L& 4 2 RF DA 4ok 415 977 o
£ A PAN A ai & et 2 p AfrE M P Afrd FAT2 A apl ey
b rTR R e R R 9 90%-2008 £ & A PAN gk it &4 4 g 5 67,050 wE/E
H¥ oo ol s doptak s 49,550 M/ E 5 4 sk dpak e s 17,500 M/ E o

TR S h e 2 ARA e ARt ARRFTEE LR -
LS L S Sl §-F SR ECR el RINOR O & - SR LI R U E
R A W o0 75.88% o

TR sdpdaz 4238 EY A5 MERH o 2K Zoltek F®4 &~ 3%
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AR 2 Aae d 2~ AR A L 66% 0 o SCGL B B2 A+ Sk L
B2 AR RS E RSB RE N 34% -

# 4-1-5 2007 # ¢ 2008 # >3k 1 & PAN A afp 2 A 4
H > eple

47w 4 ARE 2007 # |+ & (%) (2008 & |1+ & (%)
p A
Toray Group 13,900 34.75| 17,900] 36.13
Toho Tenax Group 9,100 22.75| 11,800 23.81
Mitsubishi Rayon Group 7,900 19.75] 7,900 15.94
3 30,900{ 77.25| 37,600, 75.88
Ny
55| Hexcel USA [ 3,250 8.13| 3,900 7.87
Cytec USA =77 1900, 475 1900 383
i T 5150/ 12.88 5800 117
g 3
Formosa Plastics 3,950 9.88| 6,150 1241
3 3,950 9.88 6,150 1241
& 3 40,000 100, 49,550 100
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# 4-1-5 2007 &£ 2008 # >3k 1 & PAN AR amp 2 An * ()

Koo st id T5%TE 2a 4 A o

7 kR - JEC Composites (2007), p23 ; ~ 47 7 A2

H i :oeg/E
% 4 ARE 2007 & ¢ & (%) |2008 = |+ £ (%)
Zoltek Group 8,500 73.91| 10,500, 60.00
Carbon Fiber Tech. Aldila/SGL J.V.| 1,000 8.7 1,000 571
USA (% 23 = @ Aldila 2 SGL
L EH g )
I3 9,500f 82.61| 11,500, 65.71
w
SGL Group 2,000f 17.39] 6,000 34.29
I <2,0000 17.39] 6,0000 34.29
EET N\ 11500 100 17,5000 100
/J\ "/j“ \‘;\ . '-'-.:-T‘ -
+ 2RV : | 51,500 67,050
1) sk —1K, 3K, 6K, 12K, 24K
+ 5k (24K 12+ ) —24K, 48K, 80K, 320K...
2.0 A A ae R 12K — SRt 8 o e FIRix 4 A B e 3K ~ 6K ] 3k

2004 & riw oo £ RO S A N E Koy 28, 2005 £ B s o d 3N E Rt
FEFEMHOTP T LA A BPRULF AR ERY AR EHE AR B
Bz TR T FERE e Bf P BB R Flt - ¥ > 2006 #
LAt BED gy o ¥k 5 - L AR 4 (CSEB)sha 477+ 4p 1 o
ARBER AR RT R E T8 P ERE P FRERES D B

.H

-

$12009 & » 834 ¥ gtk P 2012 & o
4N H RS AR R KRR D AP P RREEE D LG e

FRR G Aol e R R A SRR B AW £ 416 IR R
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BT 2 AR RA N -

% 4-1-6 @it RBAWURIRAECEHE L

¥ egle
WiEH 2006 2007 2008 2009 2010
. ypiE 1,800 2,200 1,200 3,600 -
A i 10,900 13,100 14,300 17,900 17,900
. Fpix - 1,500 2,700 1,700 -
ZR
A i 6,300 7,800 10,500 12,200 12,200
Fpix 500 2,200 - 2,700 -
=%
A i 5,700 7,900 7,900 10,600 10,600
e 3 300 1.800 2.200 2,600 -
e
A i 2,150 3,950 6,150 8,750 8,750
i 500 || =800l [ 1:000 3,000 i
Hexcel = '
A i 2,770 3,270 4,270 7,270 7,270
E7 s : - - - -
Cytec
A it 1,850 1,850 1,850 1,850 1,850
Fpix - 2,000 2,000 - -
Zoltek
A i 6,500 8,500 10,500 10,500 2
e - - 4,000 - -
SGL
A it 2,000 2,000 6,000 6,000 -

TR KR T i3 300 16(3) 0 pl28 1 £ 5 (2007) 5 AR KR
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oo R RERE LT
- P AR AT PR
PER P AR AYUEF AN EAEEE AL EEA T2 =
SRR e FRBANF AL AL F v PRSI EELH O LR R
Gl SRR RY B0 LA F XA ED B B2 RO P AN Qb2 R

A

W

BB RAN N T6% PR B PEFEETIH A AN > T AT FW RS s
AR A 0 A ETE B R AT AT P B e Ak Sk B AR WA E
BB R R o LD P g R A S R L B T
Hert 2% £ F SRR R Tl 1 BRI R RS RE g LY £
B FEHEEGIE 15% ; T30 H 1 2B RT A LS 0 o BRI &
PR @ e dh s 2 Efrd FFC 5 @@ FRRLRY > AR &L 6 F %
ﬁﬁ’@iﬁﬁ‘%eiﬂémﬁt#'“’&@awéﬁwiixwé@%%

J\ \__ _iJ I o oy o~

{-' '

Foboopoh g el s :-ﬁ'%a A AL A S A R

LE ﬂﬁf%rawﬂ43£%4?wﬁu&@ﬂ@mﬁ+@» A i g 6l

o p AL EERATL A mTBOO&ﬁi%Va“ﬁ@tmp B A K eI s g o
(C)AEF®

PAAREBMIL A 5L PANAR G AL ARF o L 2P Ep* %

Pk g 2 P e SRR B ATIR T LT o 2 5020058 g 2 P

F AT RER A RLTE N R B20Rm FE LRl s g o 2 % 2 B787

mls

<Al gt A (k3 % 2009)

LK ®2008-# chA Ay ik 23] Sk A PANA R S & & & 936% (17,900
wEfE ) o H P s hp ARP AR 57,3000/ & 0 & F R 54007/ &
At 0 fi* WP 2 Atofia & F = = Soficar= @ > H A it 55200/ & (%
4-2-1) o ¥ ¢b 5 L F bk s PUE RRE B 1 AR A & ML
B % R LB BB p2007# 0 k45 F i (TR PR A 4] 0 372009 2
A A #-E 3]17,900%/ & -
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% 4-2-1 AR FB2Z SR EE

Hix eg/e
#
PNE P, 2007 2008
Toray Japan 6,900 7,300
Soficar France 3,400 5,200
CFA USA 3,600 5,400
S 13,900 17,900

7 kiR - JEC Composites (2007), p23
LB Brdey i 2 B - B et R AL R e 4
Bt S FAFERAFITY > P R: TR AT ARG LR o
HAPFIRE Rk 54 ,ngmr, T o2 AR R
Wit pd RRHEEP CEARC s @E 7 oh o P R e RS
ﬁé??@ﬁ@ﬁu%*%ﬁ¢%»Ji’f»?mg¢:ﬁ~ﬂm%$€
PRy el T *;E'mma B TR SE TR
R s I A BT ﬂzi_ 'l'flé }m p zma}ﬁuﬁ’i"'* BRI E R
bo i B SRR A i
LR PmEas 22 5% s [TORAYCA)Y > H4 A k' g &5
Foafe e B agd £7 458 A 4B T 24225 A R B Mt
2 A SR B AR B Y g g & A T10002 3 #-8 AIM65J2 sl sk i
AEAHE 2 R RFHAR R R LR
422 A HEBZAEEE SE RT AR
PR (e ik
(GPa) (Gpa)

A FRE | A5 s AR5

I HF At 5 | T300, T300J, ,
(Standard Modulus | T400H, T700S, 227~234 —
Carbon Fibers) T700G
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2422 AREEMIAMBRESE B AR (F)
PR sk
(GPa) (Gpa)

N
,M-

f s 350 & AR

e L R
T800H, T800S,

(Intermediate Bk B - K
T1000G, M30S, 290 —
Modulus Carbon 1 ¥ EHRF
M30G
Fibers)

B b A g A | M35J, M40,

(High Modulus M40J, M46J, |[#us #mg 5 — 4K

344~585 -
Carbon Fibers) M50J, M55J, |1 % ;@& ik
M60J, M65J

% % A AR . i

T700S, T800S, |#us 4wy 5 — 45
(High Strength F 0 P, N - >3

T1000G, MSOS_.__; EERRR
Carbon Fibers) . , #_,.?r; {1 . B

7 kiR - Toray Carbon Flbers Arherléa Inc. (2008) ; 5= 3 A2
()% 4 BB —d K3t gy l ' '

h2R D PR e A SR i}.?ﬁ = od £4-2-37 a0 {282 22008
Eeng i 2 7)11,800%E/# - B9 5 AP hehd i 56,4009/ E 0 AR A
o 5 3,400#F/E > o F B % A a5 2,000/ o AR P4 FA KE
PSR T P R R F]pat20072 100 11p 7 F K H AR R 5
chd A& $353(2009#80 B T A 0 B AR
# & i #-iE 75,1007 -

AR P ord el 8 Bpes? o 29 Fh Rt
2P PP PRI FREFRARE ST I E P2 R o
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%423 A AR TS P

Ey & Y.

H i :oeg/E

P 2007 2008 2009
Japan 3,700 6,400 6,400
Germany 3,400 3,400 5,100
USA 2,000 2,000 2,000
& b 9,100 11,800 13,500

7R kR - JEC Composites (2007), p23 3 47 3 A2

(EDER JESECREE- )

2o S 2 S PANBRE L ARG

A AT 2

PEE o e F RR > AR 52,0000 Epe b md (A A B

L 4-0-4m B Y > 2008 # AR

LZF A
% 7,900 »

B E RN TR
e p *enA s 5,400

N

| % 500%F/ & o

3 BERY - %ﬁj 3 %rﬁl PR A A
“':“ . § e/

N -'-2007',_. 2. 2008
Japan 5,400 5,400
Grafil USA 2,000 2,000
Europe(SGL) 500 500
& 2L 7,900 7,900

7 kiR - JEC Composites (2007), p23
R & A
FRIFIBEAIATZ S RYAPHARRZ A 27 R BE2 S8R

PAN Al & ch @ - » $ 5 232 S dpfadi & 4 4 & Fo 2008
EERpEEEAN S 173007 0 § 2R RR AN T25% - RA 0 AERA

Cytec ~ Zoltek Group £ Carbon Fiber Tech.
IEEECHEE R

sk ksl s @ Zoltek Group £2 Carbon Fiber Tech.

ARB R &8 73 F ¢ 3 Hexcel »
Aldila/SGL J.V. USA ( & 83 = # Aldila 2 SGL & & e 2

Hexcel 2 Cytec &> 7 2 & 4 & /]
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Aldila/SGL J.V. USA R & 4 & ~ Sk stk e o

B 2T AR FRREAEMIDT A3 F o s RFRRAD 2

AERIRTHABOBFEAE RS FTHSRNEY CBRE AR

Iy
M-

'I:‘

o oA E 2 Rfoe RS ARAF A < B E AR R

(™

w%%o%m’%%%%ﬁ$ﬁié%ﬁﬁ%kﬁié$iﬁT%’&ﬁﬁ%ﬁ\

PRIETETLE

‘-\w

TR EME Y 2P A AR LR O R Rt

l&#&—ﬂi%"\ o

(_

)Hexcel = &
Hexcel 2 7 &~ Just £ MehLeqf M2 7 > v LERF & HHA

B s ARk SR E 1R

i
)
~m
sk
&
A
=
g
N
N
\
2
@
;w_&
ln”
_3
@
R
“3
o
s
=4
\-Hi:

B8 BALTOAR £ B ;Z o *“2008& B®z P =L o7 A350 XWB

%i%ﬁ%@iﬁ@ﬁﬁgﬁggggggﬁng§;m%3g@A%O
XWB % s 7] » Hexeel = |7 F?;ign% Gfp A 44031500 F g T o
PG E LY Hw@ %iéiﬁyﬂ%ﬁﬁa,m%&w\a
AR R RE A 53 900“"7;' J a’iﬁ-l' ; J",, RBLE A A 7.8% H P
bE WA s 53,2500 & e E Ceng i 5 6509F/ & (B 44-2-5) o
# 4-2-5 Hexcel = @ 2 g 4k ‘& & it
H i oep/E

P i 2007 2008
USA 3,250 3,250
Spain 0 650
& b 3,250 3,900

7 kR - JEC Composites (2007), p23

o e Ao £ AImEas g iilse (L4
4-2-6) > "Hexcelz >+ fd+ P B Apsast 2 W

R BREP AR R EfoE Y H R - A EAAR RS £

#eng foo Hexcel > 73020084 #7728 % £ > &6 FL7 X = H Ago s
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(=

(=

~ R EEE L RS P

SER R A A 0 Flt o 3

2009 & K372 P

FRGRehE B 5 ek F]7 2709 o
# 4-2-6 Hexcel > Pz il 'a g 52 2 £
PR | b .
A S ) AL | Bk % & (g-cm”)
(MPa) (GPa)

AS2C 3K 4,470 221 1.8

3K 4,480 231 1.79

AS4 6K 4,400 231 1.79

| 12K 4,400 231 1.79
% % & A

3K 4,650 231 1.78
Bk

AS4C 6K 4,420 231 1.78

12K 4,410 231 1.78

ASID i A2K~| . 5800 245 1.79

AST 12K|' | 4830 241 1.79

Tt W
IM6 12K| = |1 5700 279 1.76
Ll ki

% %7 HA) IM7 -6_K T $8:480 276 1.78

Rk 12K 5,570 276 1.78

IM9 12K 6,140 304 1.8

PV42/850| 12K 5,810 292 1.79

7 kR © Hexcel Corporation ; 77 3 £ 12
)Cytec = &
Cytec> #1472 APAN ghashiast » o 2 A fhpshin » f 472 &

2. PANA AL G 3 B B3t &t L3 4F o 350
1,850%F/& » ¥ p & 1 > % ®South

% #-3F CytecH 40 30% A it o

)Zoltek = &

Zoltek = &

X R A L

' 2
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i T A

4 K‘E?L"ﬂ‘

2008 # i 5k A A &

Carolinaz & 37erpl sk 4 A2 5 > 3F3- %

L9y =



BABHFEX AR B SARBRAND P 2P E - RNE R
FfeaB 1 XF e o v KERGEATET 2 4 lﬂ»ﬁ k3 S
ek f g g hg £ @ 31088# 11758 £ ~ Jx i Stackpole Fibersis 4
o B CATE ] BB P - B 2 P R REST L A B A
B AT frdnt 1 E* R o

Zoltek 2> 72008 ~ 4% g ik wenA &v © 21050098/ » & 2+ & 5%
ABLE A W 60% 0 B ¥ > AEMehA i 58,0000/ & > B E WA i L
25000/ & (%4-2-7) o

% 4-2-7 Zoltek = @ 2_ g 5k & v

¥ egle

, ¢ 220 2008

Europe O\ Q) b0l 8,000

USA W= 508 2,500

>
Wy
\_‘

: LA = || Jasem 10,500

L]

7 %k  JEC Composites (2007), p23.
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SRS AE L Y TR A Sph e T B 4-3-1 4R o s i e
%%iﬁw_ﬁ%%MM°S?Eﬁ?ﬁ%%iéﬂ%ﬁ’@m;ﬂzﬂéﬁa
SHEAP ;2007 EFPFGHERTREZ AT EH/E P F 2P ERN Y19
Fefiom ST ERN G 28 § oo

SR ADPFH Nt e TELEL AL 0 AP R DR
HEH S EEENREL A AR EDRE o

WERF > CARLEFLLORGF A PB4 » BB AP E 4R - L ELHED
?w&%WM%a»m%EmW@ﬁ@“mﬁ%iﬁg’Bm%@%ﬁﬁ%;’

B A B AR R A R A A sk 4200

©

*
w#@m@aaipixﬁﬁlw%m%ﬁﬂ PRow e ERS
AETHL AR ﬂwﬁ@ﬁfﬁﬁﬂmm 4
E%ﬁﬁ\&ﬂw‘ﬁ**‘”ﬁﬁ i)*-iiﬁ<ﬁ§‘i
IR FELE) \wwﬁ%@wgﬁfﬂ oo
A A AT UP X REEG LAY AR AR T LR R A
BAIR E R L 72 2008 EH 0 05 AR
TEFATEAFEELRELRT 0 LR S RSP Wl B
Bz seqit e v RPF S R 2 AN REENR > L sRse R
e L engEIRin WL IR B E AR M AFIop FEZHER DT E KA
RSN LA IR T 0 F BT B AT BB L MR ST R
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(RGP At )
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4 4

~

~

po e T
PR~ 3
(Prepreg)
B RAR & R
R N
sl "

P % R

(BB

Eh R Ln D
AR R4 HFT B~ AEP
ok~ B

ERTE TR

TFPEAD VR >
» ’, 1\%6 #P%’L‘o
PEELF )
- VAN

)

Bl 4-3-1 ;4 PAN fptsh e $4a54

TR KRR AP ER

P W AT o

Fp o Ed2 S RFPEEINAWRRE R Fp 70§ o 7
BAARR A AR BARBEE 5 0 RE SRR RS BRI FHE -
MR L A PR LR AN ARSRRBER IS

()T Rz A7
latih iz glaEicd
AR S G ELORPTENRe A AR - od £ 431 TV ELR
G ¥R p 1983 A 4ok » PR HATE P 0 30 1086 E P £ W - R M

LR i eh Hitco & PR - EALRE A KR
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WE) o 3 1987 E O A AR N B 7R A (F A 300 M) o
s 1987 3 2008 £ B S AR T HA K T B2 F 403 3 2008
EL LW erp R A R B4 D] 6,150 M/ E 0 A IR E e A cpt R i Rk
'r“%;' » B A TR LY - s WA E A o

% 4-3-1 SHREm pliELE

=2 AT B

3
Rt

1983 | EHRABRF =+ o

w % B Hitco = @ PLE - ERRES X F AR & & A 100
Fl‘k‘F‘l-O
1987 PiTFAp e RSB Ad & A& n 3009 o

1986

1991~1998|*+ i= *:P%L’fﬁﬁi% 4 A &Sopd A E‘E ¥ 700 =g o

1999 ﬁ#%?ﬁi%*ﬁ’ﬂ ﬁ/?;tsh 1,000 =g o

f x f N

WER R
2000 |i=FRM B S S - _
RSP B %%giﬂﬁ SRk A 1,700 H/E o 3 5E

2005 .EL s
g 4 7 AR 2 2450 W‘?P/ﬁ &
2006 |:EiTHHE > 800 W‘?ﬁ/ﬁ ﬁp A s iE 3,950 ¥/ & o

2007~2008|>" & & &7 ph 4k 4 A 402,200 v/ & o

2009 ¥t & R ATERLG A A S 2,600 PE/E o

THLKOR S w2 P (2009)
2R A e

CHAEFIRICEE A > TERFlRr EFRAEE N 2 BT E D
142 d & 4-3-2 F UG EOR RS D PRBRITT £ TRE AN
Jeim s H P R3Tar 2009 £ i 17 2,600 MR A3 S 0 % 2008 & T L E B
FRA S PR RO A 2Tk ERABZ PP PP R T E A 1,300
MR B H A g 1Az 0 ¥ - 1,300 Mz PR 1 ARRI AT s s o 1R D

GEzZFALNIENE L RS o
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% 4-3-2 SHOPITT E2BHEEREREA N
H > eg/e
# 2006 2007 2008 2009 2010
£ Fed - 1,800 2,200 2,600 -
A it 2,150 3,950 6,150 8,750 8,750
L bR A R R 12K - ALY o R TR 4 A F ficlics 3K~ 6K )

Sk sffFE T5% T 2ir 4 A
AL KGR AR AL
3G A 5

SHORPEENRG & LA A S And Y sska (£ 4-33) 4
P %ﬁ:i‘l@fé&‘% o Pl AR RCEC RS e
[TARYFw]35%ﬁﬁ%iéﬁmﬁﬁm&%€M}¥jK@?%?ﬂ
ﬁii‘%ﬁ@‘ﬂﬁ@‘ﬁﬁiﬁﬁ
@}ﬁ”%mﬁ%ﬁ¥~nﬁ‘é%»ﬁ%
(1wr%%“ﬁﬁ1\ww ER)

—
%
o
N
IS

%

i

X

~ %1_3
= I
%;,

!J‘

1]
FoR AR 1 R B A

1
oy W)
padt

# 4-3-3 R E‘(@k ag AP A = e

a‘”'mii 58 & A TR
A aars (A8 &1k ;

Ksi Mpa Msi Gpa |g-cm
3K 3,000 500 3,450 33 230 1.8
TC-33 6K 6,000 500 3,450 33 230 1.8
12K 12,000 500 3,450 33 230 1.8
12K 12,000 580 4,000 35 240 1.8

TC-35

18K 18,000 580 4,000 35 240 1.8
3K 3,000 680 4,680 36 250 1.81
TC-36 6K 6,000 680 4,680 36 250 1.81
12K 12,000 680 4,680 36 250 1.81
TC-36S| 12K 12,000 710 4,890 36 250 1.81
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4 4-3-3 LHFELIFZHBREENE A SEE (F)

o B AP g %R
A &As (A18) i .
Ksi Mpa Msi Gpa |Qg-cm
6K 6,000 710 4,890 42 290 1.8
TC-42
12K 12,000 710 4,890 42 290 1.8

F 4L % & © sagecarbon.com (2009)
S o I 5 LY
SEAMREE I S HEe 2008 £ SRR miE 5700 § £ ~

‘kﬂ‘

o 194 mA) (L4 4-3-4) o f 2003 & 1%k o T 2008 £ )4 s
PR el c @ 2007 £ 3 T gel > ir ek SRR RO v B8
FrEy R £ AR -

4 4-3-4 ;ﬁﬁ%ﬁﬁgﬁémrﬁ

Hi>: %=

P 2003 2004| | |[2008% || 2006 2007 2008

Il .'1-'1'. :
g 9,414,404| 23,510,157| 37,803,320 48,862,032| 62,333,053| 57,104,404

@i | 3,679124| 3,628,277 4:312/028( 5,708,487 4,534,420 3,923,274

&3t 13,093,528 27,138,434| 42,116,248 54,570,519| 66,867,473| 61,027,678

= £ % (%) - 107.30% | 55.20% 29.60% 22.50% -8.70%

FH AR ¢ ERM A (2009)

Bl 4-3-2 2 F 43387 2008 & SR al BB R LY B4 L © 0
Eh A EREARZ > SHARANT I A E ) 2008 E AR T 2 66% -
5353805 % A A7 AN RABNC RGRE TR XA B

BrpRREDI R KRS P ArFH 2008 £d pAECRBBEE S 109 F

7~ } 2008 & gk w2 29% o
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Bl 4-3-2 2008 # - #ph i & I e B R
FALKR P EA R LR (2009),

Op ~

0@ 7 41

O%®
Oz®

#* 5

O

B 4-3-3 2008 # .~ #pish i B8 KR
FR &R P EAEM LS (2009)
g LRI ERG AP E L R R W RE o e e
FampdaA R e A E (£ 4-3-5) ¥ @R 2008 £ A E2 A B 21

AT 5 0§ 2007 & 156 AT A4 T 35.2% o U £ AR kF 0 i 2004 &

ALBREEE Y2 AR VA E- B RS EARY T E kA E2Z A H A

. . T _

£ 20%12 ¢
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%435 77 E Lz RAAEA T A E
& 2004 2005 2006 2007 2008
A® (o) 1,670 2,092 2,265 2,858 2,736
2 £ % (%) 62.30% | 25.30% | 8.30% | 26.20% | -4.27%
A (Frpoi+ =) | 718,312 | 922,895 |1,119,240| 1,560,015 | 2,109,182
+ £ (%) 39.00% | 28.50% | 21.30% | 39.40% | 35.20%
b Aa fars 12K - BRKEE o e FRR 4 A B Hold 3K - 6K /]

Hohoo dfpds

TR KR ATy R

T SRR R AP AEF R

e AR LR BB AR & R "E)f?s'* AT AT AR 0%
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A SRR EAFET 4 44T
AR T4 AT KB R SRR A E R kR

SR L Tt

(- )4 AFIEFAER 2 Rt R e LS A 2 A fe

ARSI SEERAE o FINRREE L G AF RDE R d

%‘“1 ﬁi& LB" "LJ-/\}%' &“ ’ leﬁl\gé‘ ﬁ_}%’ /J m\:?’ /Jl% /%"\]:5

+/\E’IJ\€§§‘< g_mw%ﬁ‘
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