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H3AARE dHAA =T 1937dd] o] 22{A
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dHo g YA AlAEHT. 22 AAHA] A
ZAHHA Ae, £, A¥AL g Age] B
A3l Hhon 22 AAdAC] F48 Fde 5Y
9] 7lzol LHAHEA, v, G, FYUAA BHA
3 Apste] AlRE QL) Z7]dl+= diisocyanate
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& B4 59 #A2 dF 7Fed ©E hydroxyl 3}
B2 £ BeA H2ow 195740 olzeie
AAFY N W opje) Eel BAE PAW 4
UE oFF td 89 polyether polyole] AFAt
9ttt T & one-shot'B2el 7&3} silicon, CFC
Y Fdo=s 2 FHL vGEQ A &
T AU PE, PVC, PS & W&o & 1%}
ot g fEEe vEE 99 E i aEA)
ofEZ HAE dEshz 4¥4e] glon, 7124
© 2 polyether polyols} 72 hydroxyl 3}13+&E3}
isocyanate?] £3ute MAEZA YHEA 727}
-NHCOO-<! A2t & = ok e 34
SHE Foz deA e UEA Zel S v
wxy ZeEledgoz v, e 4
e XA 2A SR o] BofR AlEEolx]
o, 718t A& 22 8x9 544 24 AEL
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AN s}tz EAL)
Fstet it
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E 1. Z2|RAE HF2| HHA}

CIRCA Development
1940 Nylon like Plastics
Elastomeric Adhesive and coatings
Rigid Foam
1950 -| Urethane rubber
Flexible foam
Cast elastomer
Spandex fiber
1960 TPU
H O
Ry—N=C=0 * H-O—H =3 R,—I\’I—&’O—H
Ry—NH; + CO,
ﬂ R—N=C=0
Qu
Ri—y-C-N-r; H oo w
¢=0 = Ry—N—-C—-N—Rz
N—H

h R3—N=C=0 trea

R—~N=C=0 4 Ry—O—H

Ieocyanare Alcohol

Aftophanate

A# 2. X3} Wi,

2. of

0l
Ao

&

2.1 93 &

Ad ZeHE EL open cell F2E slgowm
A B7de] 1 FEd FHNL Holn, v
Bl wel B9 vEd gorst BAn 7 A
BE(E, JABRE, Untrd)E 248 4 ¢tk
21.1 27
2111 BxY 2R
A ZEeget Eo Hx) Ea)eae Zo) oF 60%

A3, AA e A 30%9) @it

TRE /K1 glon, £5= A &4, s}
EZAR Folz o] AN, ztzbe] njgo of

YA e

SARET Jle A 10853 19993 109

kJ

Ay 3. ECIRE SE

Seat cushion & back
Head/Arm rest
Energy absorbing
Door trim foam

Sun visor B 9
Instrument panel

Steering wheel

Floor mat

Window encapsulation

Carpet backing

Head liner

7V 47%, &% 42%, T D 7)E 11% 350
o dd ZE9ER Fo 8% F S4BolAE
T2 MDIA isocyanater} AMR-EH, 7l 2 w3}
A8 FoplM= TDIA isocyanate® AML3h A=
o] o] &1 lr}.

2.1.1.2 Mo WA B

dd Eeede E2 e wal slabstock
Z7 mold o g EFHY, mold & curing ¥
2o wbA hot cure E3} cold cure Fog R
Ak

2.1.1.2.1 Slabstock &

AAg 244 VEAA FoE F Aste Yz
desld s ¢ 2o 47 gn £8
HAZF W] dEo] 94 slab E& PAEE A
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Sdet Fo] Aul o) 4& X glon, 27|
= AEo] Hz LA Ate] EFo|gl7] Wl box
foamingo] ©]& batch #W4o] x|} ARE-Ho]
stov}, oAy g AE 7] HEMe A5
2ol wry o] A= F Az ARHIL 2
th. AExERe] PPGS} oll&w, FAZuf, Hg
2, @¥A, B, TDI Bo| L¥7|E& F3 craft
paper 2 #o] ZAAX conveyord] EEEo] LXEH
o (bun), FAE3 QT sizex cutting o F3}A|
oz ol&EEd, 2 AZH bund ¥HgEol o3
Zol 2%l A2 F 30~608 Fo Huzd 2
&, BF A3 a3 FHE ZE SHE AY
qA BEoz Ha} 24 7to)d BEE] oo} Frt.
2.1.1.2.2 Mold &

443 FAe]l moldd] ¥HE FY3td mold F
Az AEL AYsls Fo2 mold F& AHFs
= 71¢2 A4 9= polyther #2237} one-shot
HWalo] FRsiAAEARE Age] AFEHeH, &
1ot w3y HEES AR A3, AAREU)
olaty xFule] Htw Feo] g Y F U
A=l #e] lth. Hot cure mold A|EFLS
AFLE(150~220 'C)7t B a3, EO7L

N,

ko oo o
o

flo
o

Pouring

capped® A Ex12ke] PPGe} TDIVE AHE-5 o] 43
H Zo de ZddA 28x A slab 7 v
3ith. H2o| REE cold cure mold AlFEol= 50
~65 ceol Azexrt "asy, nExEe] PPG
9} TDI 5= MDI7} AMg-5]m, whtt ghg-go] 60%
ol Ho] o] 7l i F& ¥H 1EA
(HR) Folztnx dich 43€ F& 93 &4
&9 2R A U A slab Frohe HALF
latex E3} u|s=38in, BAS 272317 98 staA
1} copolymer polyol, 5% isocyanate7} AME-H

A Zeleee B B4 97 F0 AW B
%0 YERE % BEE vehid, 015~10g/cm
Yol N FANUA FFAE o18F SERA
del AtgE

221 &/

2.2.1.1 MAH waAlH 25

2.2.1.2.1 Molded BIZ=l &

QAF Hade] FHo| AN F913ted mold ¥
Az AEFL AF3ke PloH, F %
o= Al 2e cored], S E AR E&

fu
3

5
2
do,

Y

%2 5. Slab Stock & MAH 2H.

TN

Curing oven

150-220°C _\

e ™\
Stripping TN

................. Cleaning Mold conditioning Mold
Waxing 40-45°C ) filling

&l 6. Mold & Mt ZF.
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wAE de F

gt WA 7HEEot
Arm rest

I I |
[ Molded ¥t7 2 H Intergral skin || Reaction injection | a4 gz

Instrument panel Steering wheel Bumper 7€k
Passenger air bag Driver air bag cover Window encapsulation

Arm rest Arm rest Door trim
Head rest Head rest Rear spoiler
Console box Door grip Engine cover
Glove box Gear knobs

Energy absorption

Jd8l 7. 915 Bo| 85 22,

coverdl= PVCS} & skind]& B33 & gde
FU3l= W4 o 2 crash pad, sun-visor, energy
absorb, dash pade} & AFa} WA dg] F
453 U

2.2.1.2.2 Intergral Skin &

HE deE 2 o FYsted HE;A] F

o F& 2% o3 FuE LYEA IV £ BUFE

o o3 mold EHY &&FFo] nEx9 skinF

& AEA7I= ol

2.2.1.2.3 Reaction Injection Molding &

e AEAddolgtar 3, AEAFeln) pre-
polymere} 22 23F o3l ¥ dus dUdAd 39
Well 93l QAT o] 314 ABAA g4 Ee
Aol FHE LB A& AT A¥es
A Fe X wet AR E Hrlshs et}

2.2.2 it 34

A, 454 FozHA FHIM ARHL th
CFCe} & #xAe £doz ARz gIdqz
A REE0] 71 wol G ERe] §8o] A
Ao 80~90% & Hf3ta o, FF oA A
FEATN MZE F&woke] MU wE AF7go] o
2=t}

231 2%

23.1.1 84 ER

AR ZY9de & 150 Co e gdo=zr
B A3 #xzAe] duea(-235 C)9 B
FAL G971 FHAE 2= GHA AEE 5
AE T3 dEA ot}
2.3.1.2 AL gAH 2R
23 E9dUY F& 59 € £39 wE gF

A

[=]
@ AzPEoR td guel AEL AT 5
et
2.3.1.2.1 Block

Zd S F Az 7Y
A Ao 39 dg
Agzd] HEsA 23 7B
th 27] AHERL Hu PAER AW, UE,
A7l 59 W3l LoldAR =
Fo) £4o] B wel Ao

2.3.1.2.2 Slab

AA Z blocke Zoz d4 YA o Ag
o, A44%<l conveyer lineg ©]&-3lo] 3}t
AE 223 2 9o e Ag BAled

of
L)
o
5
L
it
fd

)

49 € 58

! 3334 ]
|74

32 R ogA

EX, Core 3%
L N —

29 % Clampin

Pressure
........... release
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3 8. Instrument panel MA 2
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[”:Jﬂ d
‘@X‘_\- -—"‘r Z.J_E&**‘” |*§§%EH*L] | 7] gl |
Appliance 22} A v, Az A7) Oil fence

Container »g%xo A4, 9 Az=A 23 FHEH)

Showcase Feldw] WEMY ZAE %34
g2l 7] D MPN = 222
Ice-box = Age

J3 0. Z3 B9 85 22

& Ash 9E22 g8 de Aol Ak
o

Al 22 Hago] Asn, 231 7}%3}04
AFELZ AMG-EL

2.3.1.2.3 Spray
Polyol system=} isocyanat 2 zdsle] k9]
718 o83l 1Ry =& wrog e Balst

3

o Fx ﬁ“‘c’] 72,5} Fog “P—‘é* A A
S <

= o]

pipe®] ©4E, o] &1 gl AF, A& Ao} A
of g o] &=},

2.3.1.2.4 Pour-in-Place

S Vg EFT] SHH &7
2o 4 FYuo] BEse B4
el F2 8H, 9
B2 S4e 34 Hel & @94
& PYAA ANTAS FRHAAH, A F
& 2849 FAYE AN 99 Jigo) Q9T
5§27} He Fasith

2.3.1.2.5 Double Band Lamination

MESA BIe Aoz Adae Yo

=2
conveyerdl Sl#] o|FsE Fol, B, FERE B

(o)

u lo
=
2
2
fr

_1

w2 1y
deke] oy wa4s}
zZ

A

)
T
rfl

p
k] Preheating

Line oven

Pouring oven
\V z :

9 9ol Wt oS spraydte] foamingA]F|HA
A8 Fo]2 WS laminationA]7] & H3dl= 37)
o wa} st A3t

2.3.1.2.6 Molding

JAEEA Y Zo] R AEo 2 ARl =
AE B3ty HHe] o] eyt Ui 93
3 FHE A 3R moldE AMEEle] Al E-S Akl
], AM-E+E moldZ2E silicone rubbers} elasto-
mer7} 1o Az —T"Xé %] barrier coating® 7
o o]ﬁiz]] A}%,} A€ ;Go] Ez]o];}

o rir

3. FEE AlZe Y= JiE Y &8

3.1 el AEe Mg

A AA EeedE A e 19959 750
TR 2o 2000 950HEC] 2 Ao o
dEo] G 4~5% FET QA S Holi
o, F3, T oMAolE HET A FTPA
o] At 8 FE o HFe) Fryu
A 53] o] AHe] Salgk el #ud o] o
e vk 19579 RE AlRE Iy Zeeds
ARE A At 2FH 203 Zalad gz
ZE s gted, 199695 AL" 77 2A4
o} 95 maker7te] ¥ AA, 53] IMF2 Q&
AAA -t *1%‘01 YAH oz AA = o),
1999978 U4 7|8 89 254, ¥2ns %*c!
o2 3 & %ﬂi ‘dGEo] sEEo] gog
TE Aol AR, IA ARAHA A %144
Ldet Ade) =&l AL M= 2F

o

sl

& Holi Sl 98 % AEY % g 7)eA
e wpgol Lo, o8 S8 ATREA S
B Fash Balo] Huejo} dek.

Curing

/O\\\a\&

-

—0

O

QO J O

Z12} 10. Double band lamination 27,
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E 2 A XEE 2

o
Ot

(24 : 1,000 MT)

1985 1990 1995 2000
A8 1,975 2,438 2,820 3,384
= ql | 1,865 2,306 2,430 2,673
o} Al o} 620 882 1,433 2,178
1 ) 260 328 413 537
7 e} 275 353 413 496
%t A | 4,995 6,307 7,509 9,268

otAlot
19%

=o|
32%

33 11, 199%UET MAl X[HY =2 H|S.

F 3. OfAlOt ZH=2| =2 HHE
(29 1,000 MT)
1997 2002 2005
s = 327 336 420
o 2 572 550 630
a2 = 654 890 1,065
7] 25 468 644 719
& A 2,021 2,420 2,834
7[ E‘, @'%
23% 16%

=

32 7lEvie 8

3.2.1 o=l

3.2.1.1 34y

Slab A& H] SWZ 7} ddFe] Aile] A&
Ztm 9low, 452} seat mold AlAe] A4 HYE
9 M @A A nEFse °P7é el g
A ZHAA 4 FA9 FEA9) 2o 1849

52t W g 7 s o] HE= ‘Zlﬁ}.

3.2.1.2 =]

Slab A2 Y4 S Tl 7dE s o
3} CO, 7128 o] 43 AUE & Y4E 5 e
7l NEg 237 A} FEoE ALE Ax
gtal lew, mold AlFe A H3 7% i
=8 ALY, :@].7:1%10 o] -2 MDI Zo] A Ato] 2]
Wl @ojglont, AT TDIE o] &3 AUE3le} E4]
°ﬂ AN =8 E289 A, AdY 8749 A

=2 TDI§ A" A}%Ol s s F:A
OIE}
322 #4
3.2.2.1 34

BRI Ao Be 2FE wyel 2o HEA
2 18] CHFC 141b%} C-pentane $3 22 ol
UEAE o] &3 7]e/M e A LEA S AHES
#7 R-11 Alxdle] HE7e 9858
Al MEE MAAE o] &3 Ee]L9]
St qloh Rt 9dA Ae dva
wdol A7} FALHEA BHEe
A =8ska )i, W 7]
o] 2 £& AxEe e =¥

32.2.2 58

A MRS oM CFC-119] 2188 EXdh= 2
EzZlg A 98] R-14b, C-pentane ¥ R-22/

£
)

o?l..:\éﬂllo
o
3,
T
R O g =
ox 1o Lo N 8

2

>~y
1 fo ok

¥

[o3
_\1
> 41m

QL'
K

33%
:'_E 12. 19974 O} A[Of 7#30' 2 HIE. R142b %‘9‘] %Exﬂﬂ' A]’%Q—J— Motq 2003‘4 o]
F 94 AR FXE R-141b9] oA @A)
(245fa, 365mfc &) 7/H¥3} EA)9] C-pentaned}
2 QA BEAE AFEAY] dHESS BFT] ¢
E 4. =2l PPG £ &5
(29 1 MT)
1990 1991 1992 1993 1994 1995 1996 1997 1998
il A 34,450 34,178 32,268 34,651 36,561 54,859 53,264 49,216 37,196
L | 9,673 13,364 11,857 13,803 14,285 11,429 12,807 11,513 8,594
7 k) 2,586 7,353 14,125 15,847 16,787 23,906 23,188 21,092 15,470
Non foam 5,017 4,237 6,544 9,782 13,075 5,048 7,762 6,064 7,495
i Al 51,726 59,132 64,794 74,083 80,708 95,242 97,021 87,885 68,755

IEXntstnt 7| A 1085 3 199993 109
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& 2L AAAE o &3 F8&9 /g Fxru 3231 34 A &

oM, vacuum insulation &3} e ZA7|&0] st 850 gl 23} 7HEdA A prepolymer

7iaE 7l e et o s
3.2.3 Non-foam &1 9ot

E 5 = TDI 2

rar
o

(&4 : 1,000 MT)

1990 1991 1992 1993 1994 1995 1996 1997 1998
a3 Slab 18 16 17 17 16 15 13 12 9
a2 34  Mold 5 4 5 5 6 6 8 7 3
HAE & FA 5 3 3 3 6 6 8 8 4
7 E} 4 3 3 3 3 3 3 2 3
ki Al 32 26 28 28 31 30 32 29 19

E 6. = MDI =2 =&
) (2¢] : MT)

1990 1991 1992 1993 1994 1995 1996 1997 1998
8000 | 9000 | 11,000 | 12500 | 14,300 | 15200 | 16,000 | 17,200 ;| 15,000
2,700 | 3000 | 3100 | 3900 | 4400 | 5400 | 6,000 | 4300 | 6,000
3,000 | 4000 | 6900 | 7200 | 8000 | 10,000 | 17,000 | 23,400 | 105500
2,000 2,700 3,000 3,200 3,500 4,000 4,500 6,100 3,000

800 500 5,900 7,200 | 12,000 | 13,900 8,000 8,000 | 12,000
16,500 | 19,200 | 29900 | 34,000 | 42,200 | 48500 | 51,500 | 59,000 | 46,500
Shoe sole| 5000 | 5100 | 7,000 | 7100 | 9000 | 10,000 | 10500 | 11,500 | 8,300
A =8| 2000 | 3100 | 3400 | 3500 | 7,000 | 8000 | 6500 | 6800 | 6,700
Monomeric| Spandex 900 1,000 | 2000 | 2000 | 3000 | 3500 | 3500 | 4,600 | 7,000

TPU 500 700 900 1,000 1,500 1,900 | 2,000 1,900 1,500
= & 300 100 1,300 400 | 2,500 400 800 1,000 | 2,000
ki A 8700 | 10,000 | 14,600 | 14,000 | 23,000 | 27,400 | 23,300 | 25800 | 25500
Modified | ¥ = x| 2,800 | 3800 | 4500 | 6000 | 7,800 | 9,100 | 10,000 | 11,000 | 8000

kil A 28,000 | 33,000 | 49,000 | 54,000 | 73,000 | 85000 | 84,800 | 95800 | 80,000

o

-
L

Polymeric

mu

2\ 2 e Tk

e e T
ok,
e

Non foam

weln
14% L2 F-n)

PREL -
10%

40%

ol el #ESlab

25%

o E Mold
25%

18l 14. 1996H% = TOI +2 HIE. el 16, 19974 % =ZLH monomeric MD! £=2 H|E.
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