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5,000 T 600
5
ICaDactv Demand B Capacity Demand
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bt 400 400 400
4,000 400 |
3574 3518
300 | 270
185 204
175 184
3,000 200 L
100 L
2}um 1 0 1 L 1
2007 2008 2013 2007 2008 2008 2010
() (b)

2l 6. MAA L 5H2 PC MARZE 1 AIZ 72 (Unit : 1,000 MT). (a) World wide, (b) Korea.®

Others, Asia Othars, dapan E&E, 70.
244, 20% 1,220kMT EeE, 368, 54. 18%

Medical, % Medical, 9,

12, 1% 3%

Automobile, Automobile,
61, 5% T Extrusion, 52 17% Optical,
Optical, 122, 10% a6, 15% 73, 24%
a1s, 3a%
Year 2005
SA
Others, =25 ERE 73 Others Europe E&E 116
110 18% G609kMT o 12% 72 15% 482kMT 2a%

Medical.
55 9%

er_F Extrusion
Aartom chille Optical. 164 27% SR 13% O ptical. Extrusion
- 116 19% 91, 15% 96 20% 116 249%
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®2.PCO 8F, 2784 ¥ HEo
R ke )) LTEA g
= CD, DVD£ 714
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Ultra
Performance
Plastics
"Lﬁn?g PEEK 2
ppsu  [FP =2
pes PEILCP pypr High 2
PPS PPA Performance - g
PAR PA4,6 PA MXD6 Plastics o o
PPC PCT _ T o ’|=
PEN S>3 »
P coc PBT PET o 33
¢ PPO pom A Engineering e
Plastics e ‘3"’
Modified PP
e HWMW PE “ 8
oo
ABS PP " =
SANL Hips OPE Commodity] =
Rlastics
PS PVC LDPE
Amorphous  Semi-crystalline

8 8. 1Ms1EXe] AsERS PS : Polystyrene, PVC : Poly(vinyl
chloride), HIPS : High Impact Polystyrene, SAN : Styrene—Acrylonitrile
copolymer, ABS : Acrylonitrile—Butadiene—Styrene copolymer, PP :
Polypropylene, HDPE : High Density Polyethylene, LDPE : Low Density
Polyethylene, HWMW PE : Ultra High Molecular Weight Polyethylene,
POM : Poly(oxy methylene), PA : Polyamide, PEN : Poly(ethylene
naphthalate), PET : Poly(ethylene terephthalate), PBT : Poly (butylene
terephthalate), PMMA : Poly(methyl methacrylate), PPO : Poly
(phenylene oxide), PC : Polycarbonate, COC : Cycloolefin copolymer,
MXD6 : Meta—Xylylene diamine 6, PPS : Poly(phenylene sulphide), PAR :
Polyarylate, PSU : Polysulfone, PES : Poly(ether sulfone), PPSU : Poly
(phenylene sulfone), PEI : Poly(ether imide), FP : Fluoro Polymers, LCP:
Liquid Crystalline Polymer, PCT : a family of Poly(cyclohexylene dimethyl
terephthalate), PVDF : Poly(vinylidene chloride), PEEK:Poly (ether ether
ketone), PAI:Poly(amide imide), SRP :Self Reinforced Poly (phenylene),
HTS : High Temperature Sulfone, PBI : Polybenzimidazole.
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Wavelength

Eof FHol IE #F2E(CCL:PC FHE
FH).

3 12xte gH AL

Hardness
Material Rockwell Durometer
(ASTM D785) (ASTM D2240)
M R Shore D
ABS 75-115
Acetal 94 120
Acrylic 85—-105
Cellulose 30—-125
PPO 80 120
Nylon 108—120
PC 72 118
HDPE 60—70
LDPE 40-50
PP 75—85
PS 68-70
PVC (rigid) 115

3) @z o] T Adaglel s Qs 10).

4) FHPET} SR 3).

5) wWiddol oksltH(ad 11).

6) UgAlge] eksith@E 4)."

ARk o R PCE &, das, 04, 4, ol fPgeANE e A
HE 7] gAlell= F okt

5.PC #=2| 7|53}

H:te] PCOl £%7} tlekalA|al ampc) thE AE AE @
TBIAL Qlo] ©hd AJRe] PCE= Asatael 37} Qlek. o] wiEol)
Al 29 $A5 H7lslo] M2 71548S o 9 ezl i
o §E3 BAS nAsHs W ol 28 WRE il gk

5.1 SEHdsi 2ol i

PCE A53g7157F 70~80 pum/m/C (=ppm/C) 02 A3
I Ul GeFEo] Fo3 Aol ekl 15 RAE Wk
7395 9tk

A AslElo] Ul PC 9ud B4 B 59 2k
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I 4.PCO L4

Chemicals Usage Chemicals Usage Chemicals Usage
Inorganic Oil Products Antistatic agents
10 % HCI, 10% HNO3, 1% H3PO,, 0~X | Gasoline X Hotac, Antista ADS, Elecnon OR—6 0
10% H,SO,, 10% CH;COOH 0 Kerosene, Gas oil O~X | Disinfectants
10% Caustic Soda A ~X | Spindle oil, Open gear oil No. 1 O~A | Decahydronaphthalene 0~X
Saturated KCI or NaCl 0 Swalube RO-10 A Aqueous Osban, aqueous Hibiten 0
Saturated AlCl3 O~X | Mechanic 56, Swalube RO—100, 0 Detergents
Hydraulic L—150, Mobil Super 10W50,
Special—A Turbine oil
Saturated. Soda carbonate A Grease Alkali detergent (pH 11) A~X
Saturated Soda sulfide, X Showa Cup Class—1 No. 3 O~A | Invert soap O~A
Saturated NH,Cl
Organic Chemicals Albania Grease Bo. 3 0~X | Mypet 0
100% CH3;COOH X Moricoat 44, Silicone YG3058, Grease 0 Magiclean X
Max No. 2, Grease Darina 2, Gold No. 2
100% Formic acid A Cutting oils Bluedia 0
Methanol A~X | Neocool AP—Cut O~A | Cosmetics
Ethanol O~A | Diatool A—4 0 MG=5 hair tonic and liquid 0]
Petroleum benzine A Shimiron M, Silicone TSM631, O~X | Eroica hair liquid 0~X
Silicone KM780, Silicone YF3842
Ethyl ether, acetone, eltyl acetate, X Rust Preventives Foods
CCly, benzene, CHCl3, CH,Cly
dichloroethane, dioxane, DMF, THF,
Toluene, 5% phenol solvent, m—cresol
Rustfighter, Nonruster O~X | Whisky, Japanese Sake, Wine 0
RP-6 0 Sesame oil, Salad oil, Butter O~A

O : Items usable (Critical stress > 13.7 MPa), A :
~ : Items usage depend on temperature.

9.8 MPa),

E 5. AZ0IAM Eof= 2

UE PCRARBO AHIMH ¥ SZAO| ot 257"

Items requiring care in use (Critical stress 9.8~13.7 MPa), X : Items not usable (Critical stress <

Property or grade

Application

Molecular weight control

Extrusion, Injection molding,

Blow molding

Impurity and molecular weight control

Optical grade (DVD, CD)

Processing aids

Release agent or processing aids, Primary and secondary antioxidant

Aesthetic

Optical bleach, Colorant

Foam

Foaming agent

Flame retardant

Flame retardant, synergist, antidripping agent (PTFE)

Weatherability

UV stabilizer

Light control

UV absorber, (N)IR, Visible light wavelength selective transmission, Light diffuser

Gamma radiation resistant

Laser markable

Laser sensitized dye

Thermal control

Thermal spread agent, Thermally conductive agent

Conductive (EMI, ESD shielding)

Carbon fiber, Stainless steel fiber, CNT

Coloring

Dye and pigment

Fillers

Glass fiber, carbon fiber, aramid fiber, fiber mixture

FDA approved

FDA approved additives, low content of BPA monomer

WHEA Zo] A

o =X &

PC/ABS %iol

20

Joe MEF 2 e

OAZ1719] 594, Fhele
A 9] B AbgEv, PO/Eelol
4 %50 AREAL U] - 2Pl ARSEISL Qlom, POPSE ] Tl

1573 3] 2JEA] B
&8790] 3= PC/ABS, v1P3-4719] PC/EZE]oIEH= 5 PC U=o)
of] thgh &3, AMaAo)7 e Solld A7 ek

Z/\-] oﬂ /\1

vk A
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0] Stk
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Fep =T 240

= 9E T RlE 5 dRlE
& 7 SAths AellM g did Zlow Az,

F71E o] didelA Ht 114350 PCYR

3, Fshll= 9] YshllgE = gick 7eF PC d2ol2= ]
32 W] %t PC/ZRIHEREFe 2o d @ (PTFE)
NS 58023 PC/Ze|ddl(PE) d=9]

Falo] B
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Resistance to UV Radiations

ce to Gamma Radiations

PCIABS s
PPO i
PES LcP
PET PC/ABS
PBT PEEK
PSU PEI PA46
LCP PC PET PPO
PVDF | PA12 |EGHM PPS PA12
PEI PA1 | IIEESH PBT PA11 | IEESHE
PEEK PAs | IEEAEN PSU PAc | IEGEIN
Pl PPS rP | IFEEEN Pl PC Pas.6 | BRI
Excellent  Good Fair Poor Excellent  Good Fair Poor
a8 1. 22X LY Hln
R 6. PC ZE ®Z=4y
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'“gg;»g
k]| i PCE <78 Ui, UigA, T 543 vtlsle] 8ol
Hkat lrs  pa wjel) ARt A Sofular Q= ZAfoltt. 1.

He=zd L ey
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i < (PMMA

L L

any e HY
L=y
e E Y .
#sd [R5
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Copolyesters

J8 12. PC ¥20| 37
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5.3 AN z2of JHY

PCE AP |48V 7M1 glovt Tt ghobdss 217] 414 2]
289 AA80 AN Il Yelge] ¥l PO 71 %
93 Rzt nEdele] deldl So| AgHon oo

REACH 3! Z}=9] gdraliaal qi#le} shae] 2220 A9 JelA
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For Printing

For Thermoforming
<Helmet> <Model Car>
o e
<Dash Board>
2 =T
<Name Plate & Membrane Switch> <In-Mould for Cell phone>

PCfilm
or Coating

For Flame Retardant

P g

<Insulators of Electronics>

18 13.PCZE ¥ 4IE9 8.

ez
L

<Window & Screen>

&9 =<

o=

<Flexible Display OLED>

EEEERNRg
smnn g "

EN A NN

<Light Guide Film fo

Keypad of Mobile Phone>

PC film

<Plastic LCD, STN> <Plastic Touch Panel>

Raw Materials

Solvent Recovery

g
=
1]
=

l

Polymers Salvent Additive

i

|

Cleaned Air

QB

Active-Carbon

% Distillation Column

Dope Preparation

Film Casting

S

Filtration

Mixing Feeding

Exhaust Drying Air

/\JL(/]‘W\ W‘é
9. T o

Coating/Drying  Winding

b

Stainless Steel Belt

2 14 SuppiAEY 2AE T

2! 15, 20 JHAEHO 57, (a) YWEM (a=caster, die, hopper, steel belt, c1=support drum, c2=rear support drum, d=belt channel, e= rying
air, f=film take—off) and (b) =& 7HA&H (a=caster, die, hopper, b= drum surface, d=drum channel, e=drying air, f=film take —off).

t=vh g 15).

SiiAR ) A o= HAT AR, e 3eH] A
=

g, Fo|), 53 A o 4 F474 IE, retardation®] v
SR S5, ekt B, J)AIH oL GH o ouist Aol

Y

22

A Ago] Tsaie] U nEA} shejeka gulel w79 5
Ago] TRsale), WO Sule] S Lol ofEah] wiE
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E 6. 1 HHAFHO| Jtset DEANEM AILE

Cellulose Nitrate Ether, Esters PI DMF
Cellulose Diacetate Acetone, Methanol PVA Water,
Methanol
Cellulose Triacetate Methylene Chloride, Alcohols Methyl Cellulose Water
Polycarbonates Methylene Chloride Starch Derivatives Water

Polyether Sulfones Methylene Chloride

Gelatine Water, Methanol

Polyether imide Methylene Chloride

Polyvinylidene Acetone
Fluoride
PVC THF, MEK

(a) L&atel AE™: 1, Resin transfer system, 2. Dryer, 3. Extruder, 4. Screen Changer, 5. Melt pump, 6. Die,
7, 8. Cooling roll, 9. Thickness measuring system, 10. Haul—off and Masking roll, 11. Accumulator, 12. Winder

53] HaZeeld] ek 5l TAC #5 3 #ol 129

Frelglol gt S5 Halt ot kel Bobse
A9l A golslu] PCe} o] YR AN dE7heE Bit
Qg 2ot el s Yera olo] Al wyshs
B9 SN E AR,
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[o
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59 o3l
of el Fto] Ue ol BN L S8R IR B
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aix] Aol AAE ashd Fejo] AlFe] vEolAlE 3 ol
£t

ARFAR] PCE- fEeiRIg] 742 e A2 d=718) )
Ao A T 713221 AR vt 7o) o] Fo|XITH(E 16).
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# 10. PC, PMMA, PC/PMMA 32E HEZE2 =4 Hl

Property Test Method Unit D02/D22 PC PMMA
Light Transmittance 1SO 134768—-1 % 91~92 90~91 91~92
Pencil Hardness JIS K5400 — H 2B 2H
Haze change(AH) Taber Test(JIS K6735) % 20~25 40 20
Steel Wool Test (MGC Method) - 9 10 9
Tensile Strength at Yield ISO 527—-1~3 MPa 62~67 59~69 54~76
Tensile elongation at Break ISO 527—-1~3 % 20~40 60~120 2~7
Izod Impact Strength (Notched) ISO 180 J/m 70~100 75~100 1.6~2.2
Falling Dart Impact Strength RT J 23~27 92 4~5
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18l 22. CD, DVD, BDS| 7|& 7HE.

B 11.BDE PC 282 =4

Properties Unit |BD Spec Teijin®! Degussa®
Manufacturing Proc— Extrusion and | Extrusion
ess Solution Castin
Thickness pm 90 90
Thickness variation | um +2 +1 +1.5
Retardation nm <30 <5 <15
Light transmission % 89 at 405 nm
Refractive index — 1.621 at 405 nm
Surface roughness | nm <1
Modulus GPa 1.80
= uulEge] oRd TR YSA Y4, ol 52 YoLg B
T OPOE WSS AlACK gt o] Fts ] flsiME A
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H 12, 145 EY 52 12Xt 244/ 0%
Property Unit Pl PEN PET PSF PES PC HTPC PMMA CoC COP Polyarylate Glass

Glastic | Glastic Glastic Appear .

sci+ | coLs MCL+ Zeonor 3000 Arylite | Ardel
Density gem’ 1.43 1.36 1.40 1.24 1.37 1.20 | 117~119|1.15~1.19| 1.02 1.16 1.21 1.21 | 250
Transmittance % 89 90 38 88 90 90 92 91 91 86 87 90
Photoelastic coefficient | 10™%/Pa 66~70 | 39~50 |-45~-4.8] -2~-7
RI 1.70 1.50 1.59 1.63 1.65 1.59 | 1.61~1.62 1.49 1.53 1.52 1.64 161 | 152
Tg C >380 121 78 190 225 145 | 151~187 101 60~180 330 330 190 | >520
Tm T - 269 258
CTE ppm/C | 16~38 | 11~13 | 11~15 51 55 70 70 80 60 74 53 110 9
Thermal Conductivity | W/m/T [0.12~0.30| 050 [0.15~0.40| 0.26 0.18 0.20 0.19 ]0.13~0.16 0.21 | 0.80
Water Absorption % 1.3~2.9 0.30 0.40 0.22 0.61 020 [012~0.18| 030 0.01 0.40 0.26
Self Extinguishable 0] X X 0 0 0 0 X X X 0 0 0]

2~35
Dielectric Constant 5;11\’1;2;) 29~30 1 3.0~3.2 [3.18~3.19|0.52~3.55 3.00 3.10 2.20 4.10 3.00 3.32
< Tl A8l MEES o] 8sh= WL A8 ik
7.5 EHEYHA 2et EF M=
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11.
12.

. Encyclopedia of Polym. Sci. & Tech.,, p397~426, Vol. 7, John Wiley

& Sons.

. O. Olabisi, Handbook of Thermoplastics, Marcel Dekker, Inc.,

New York, 1997.

. http://www.plasticmaterialsdata.com/“Engineering Ther—

moplastics, Overview”.

. Presentation data in 23" SPE Korea 2008 of Honam Pet—

rochemical Corporation.

. Data from Nexant Inc., 2005.

. Data from Basf Sept. 2007 IR Materials.

. Rearranged data from polymers’ properties.
. http://www.ptsllc.com/polcarb_intro.htm.
10.

V. Shah, Ed., Handbook of Plastics Testing Technology, John Wiley
& Sons, 1984.

Teijin Panlite Technical Guide Book.

Search results and classify for keyword “Polycarbonate” in
http://www.matweb.com/.
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21.
22.
23.
24.
25.
26.
27.
28.

U. Siemann, Progr: Colloid. Polym. Sci., 130, 1 (2005).

Data from Krauss Maffei Brochures.

Technical manual from Extrusion Line Manufacturers such
as Hitz Sanki and Toshiba.

Referenced from www.borealisgroup.com.

Technical data from DMT.

Data from KraussMaffei Brochures.

Referenced from Welex Brochures.

Referenced from Toshiba Technical Data.

USP 5,051,309 (MGC Co., Inc.).

JP9005683 (Tsutsunaka Plastics).

White papers of Blu—ray Disc Founders, August 2004.
Teijin Chemical Technical Data.

Degussa Technical Data.

Collected data from manufacturers.

JPF9—-239812.

EP0820850A1 (Modern Machinery Co., Japan).
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