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® 1. ZoEe] SR Ao g Sy
Classification Ratio([NCO]/[OH])
General form 1.3~1.1
Moisture-cured Urethanes 16 1.7 1.8 1.9 2.0
One component Blocked Urethanes 1.09(01H3;r NH)

Two-Package, Type VI
Urethane. Amine-cured

1.05(0OH + NHy)

1.03(OH + NHy)

1.04(OH + NHy)

Two Two-package, 1.04 1.05 1.06 1.07
component Polyol-cured Urethane,
Urethanes ASTM Type VI 1.05
1.01
Twin-Prepolymer System 1.01
1.03(OH + NH,)
One component, 18
Moisture-cured Adhesive '
One component,Blocked 138
Urethane Adhesive '
One component, Hot-melt
Adhesive Adhesive g
Special Adhesives for
Rubber. Leather. and 2.0
Plastics
Contact-Adhesive 2.0
@ 1.1:0.2 ® 0:1.1
One component, 1.67
. Caulking Compounds 1.25(0OH + NHoy)
Caulking Two conmponent . )
Compounds ’ @ 2.0:0.8 ® 0:1.1

Urethane Caulking
Compounds

@ 2.0:0.6 ® 0.5:1.6

Polyurethane

Foams

Flexible Foams

1.03 1.05 1.07 1.08

Rigid Foams

1(OH + NHy)

1.05(0H + NHy)

1.11 1.25
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A8 gaolAL By Ag A Auwdgel doluA g Fejold
W FA%E AU o= Ax AuAR TEE 2 U, AnAF T
A7 w83} B BgAsk Ak AxdE de AT g B9
FewoRA A5H9 B S871%0 S8 AFEEn FAE weol
WA Aste] ¢h% gust B $9 RaAFol aFHIAE T A
&9 % an

1-6-1. Zel&
el 9elwe A7) ga)olaAeldlolEs AL o fo] Wga: 2
o] Eelgol 3 =

W, ol -Zg &L EAZFH JHHBAC J= OHF=2A
Yrh Z 222 polyether polyol@} polyester. polyol?] 714
% polyether polyole]l 80790% A= o] Al&¥ a1 Q)
ﬂr. Polyether polyole <Zbv] Zujslo A ofelal LAlo]l=9o} zzdd =
Aol =5 HHGAIA A|ZsHEH ZAAZA = B v‘i’—x}‘j*A di,polyfunctional <=1
= B ofFlo] ARGHT) (AAES] A5 ART] FNE e, dE Y EAE
6000g/mol”d =2 glycerol, trimethylolpropane®] AF&-%| a7 7“4 A5 Al o]
7F #@al o w2 2E7)E e EESo] ARRET JIAAEE FE hydroxyl
compound®A]  Sugar type©] AFEE Al Qlth  Polyester polyol®] 7A-F-oll+=
di,polycarboxylic acid& S5 33k anhydridet di—polyaleohol & 534 Al
zZst 4 vk 7P dukz ol polyester  polyol2 adipic  acid®=3=  phthalic
anhydride®} ¥ 2767 A% Edelal 9= diglycol?t 72 oligoether diols®=+
glycerol Y3  trimethylol propane® 72 triols¥e] WFSo®  AojxH
elastomerst A& E HAAE T A Fxo| ®wo] AEFH L v} Polyether
polyols Abg3dle] AAtE PUE 7|AIA AEe X4 718 og
g o] FH oA %ii Aol ded doAom HAx= Ax7E A4 B
g = Adrk Z9HE Zg 28 polyether polyolel solid7} #Akw o] &
A Do, 79 dEE wolod AR ET. AgZE 252 dukAQl
polyether polyol®l O}EL%il/]E I ~etddl 9] free radical H|E &5
of ofs) AitE™, FAH FolA vd @A = polyether polyol®] A&

REEgth (g ZE)Z gl E2l&2 dubA <l polyether polyolel o]

l
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Aol Eof opr = E Y &5 WA A AlZ3FHE (Poly Addition W)

PPG (Poly propylene Glycol)
r Polyether Polyol ~E PPG H A Xl

PTMG (Polytetramethylene Glycol)

Polyol—-Polyester Polyol E= =&} Polyester Polyol (Adipate |)
Il 8 =& Al polyester Polyol (Lactone )

—— Polycarbonate Polyol
. Polybutadiene Polyol
L Acryl Polyol
L & Polyol

L 2| Et Polyol

oy 7.

iU

=2

=
T

Mo
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C
gyl A o
NOTE s s+ # T+ = 4 AR R
glalalalald
T
k]
Polypropylene Glycol
PPG HO H_CHz_O_]_H S e
n
CH,
Polytetramethylene Glycol
PTMG S — O| O | a (@] (@) A
HOAF(CHZ)“ o] H
n
Polybutylene Adipate
PBA ﬁ) " Olo|lo|Oo|O]|o
HO—(CH)—f 0+C~ (CH,),~ C JO= (CH,),— O]+
Polybutylene (ethylene/butylene) Adipate m/n = 6/4
(@] (o]
HO—(CH,) : (CH,), % o— ok B
— 2 o-C- o)y — LT VT 202
P(E/B)A ! molelelelelele
7 T
0-C~- (CH,),~ C -0 - (CH2)401%
. . _ <
PE/DIA Poly (ethylene/diethylene) Adipate m/n = 6/4 A oOlo|lo]| o
PE/NA Poly(ethylen/neopentylene) Glycol m/n = 5/5 Alo|lo|lOo]|lo]|o
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1-6-2. ol 2Alokuo] =
ojmAloldlol Ex Z - & st oA M Fast =
< NCO¥571¢ Fxo wet A= g=m 7 ZEA AMRE =
ofvlo]E= MDIS} TDIo|t}. o] hA|olylo]E= NCOSHH% 57
= 3 EAR e drty B2 NCO717F h=#] ol Qgﬁ ddo] AAdATh
Aloldle] E= 18841 &l A (HentscheDol|l 9l&] A=A + @A &
Aol wep AikEn A WA @A A= 2 1(Phosgene)ﬂr A1
Z} o}l (Amine)& RHSAIA GRS AASHA A3t FhubE 2H(Carbamic
Acid Chloride)& "HE™ o] #AoA AibE AAGH. o] 3} 7hnp 4t
& Byt #Ex @x9 A Hydrochloric Acid)g& %= 3HH A7 sl A
o] 2Aloldlo] EV} wHE oAt MDI= E4w=W2 (Monomeric) MDI} Z&] W]
(Polymeric) MDI®] &shae] 2 Aojzith(2#8) Monomeric- MDI(MMDI) = MDI
=S SFete] AolAal NCO7] f1x|ol wat 5 7he] o] & A7t A st
™, 44-MDI¥ 204 o]@A(Dimen)@En=E HaS 7k FA49 44
aAolth. MMDI= F=2 1d #F, A 2 T8 drtad Z8-5dd
(Thermoplastic Polyurethane:TPU)2] A4RS 918+ 2 2]E 2] ¥ (Pre-polymer)
o] Azl @ol 221t} P-MDI= ZAle] elxolm 270 o]ite] Wk
(Ring) ¥} o]&Aloldlo]EN c1%S 7R, #%7)= MMDIRET 235
NCO& =] MMDId H]& w7} wf&Fell ¥k-8-2d-2 MMDIe| H|s] "oz},
Toluene Diisocyanate(TDI)%= —1¥l70] A e} 7 “&‘?..33 Z EF4 folnl
(Toluene Diamine) &2 F-EH S+ AL &
SE ARE 7 7 Aol gl o m %
A (Isomer)7}F 80:200] 1} 65:359] H]-& = 4191 A F o]t
TDI+= 2 A4 EFFoam)oltt A4 e Al (Elastomer)ol] F= 2221t
1,6-Hexanmethylene Diisocyanate(HDI) Isophorone Diisocyanate(IPDD) ¢} 22 ]
W= o]aAlopdle|Exx Wl agal A Tl A4e PUAR(Coating) Al2=Hlol
”}O] 2ol= FZAHolth AT/ A O]i’\]ohﬂ |E =3k tfolrl(Diamine) %
Z(Phosgene) 2 H-8 AA4kE] o] gko; FHito] BASF= X271E& 224
A (Phosgene Free Process)o. & A HF=: o] & A]olu] o] E 9] ’1\}?3 A
AZskd e AW S gold(Diamine) S &% A2 o
e

=Zyfo] Hk-gof ola] & $-#gt (Dialkyl-Urethane)©]
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= go] Aol ER
2] ¥4F(Hydrochloric Acid)o] HAME=

e mel dAvl=el A A= At HgHE A
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o
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ofy
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AR

dostA He=d =
of ¢ tholl NCO7]
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xS A
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% 3. 720] I} ojaxolyo|E9] B

bp/ T
NOTE 3 s W S+ o 2 Mw | d%(mPa|v] | W 3
- S)
1,6-Hexamethylene Diisocyanate BlE gk
) ’ 168.2 140720 1.04 | Soft “O
. . O o
H-MDI OCN—{—CH;},~NCco (25) oo
2,2,4-Trimethylhexane-1,6-Diisocyanate
TMDI CHy  CH, 212.24
OCN*CH;?*CH;CH*CH;CH;NCO
CH,
Isophrone Diisocyante
OCN
158/10 WA
IPDI NSO 2233 1.06
Q (15) SEE:
H.C CH,
CH,
4,4-Dicyclohexylmethan Diisocyanate ¥ 180,760 \yr BEREpY
H12MDI OCNOCH;QNCO i (29) l WA
Toluene Diisocyanate ~
CH, G
TDI OGN NCO 1742 | 120/10° | 1.22 | wk3-A
A7}
A
1,4'-Diphenylmethane-Diisocyanate w82
MDI O 250.3 | 194-9/5 | 1.22
OCN CHz— < )—NCO
71 AA &=
A7}
Xylene Diisocyanate w3
CH,NCO
XDI 188.2 (4) 1.45 }
(Methyl”])
CH,NCO WS- A
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I -6-3. A=A

Aol Uitk = A 271 o]de] OH #5717F ©@d dth
g et ol A hard segmentE FAlste] ZFx= 2 WwpRA
#Ho]
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NOT - _ bp /
X 3 8 @ oz 4 nw | P =
Ethylene Glycol
EG 62.07 | 197.2
HO-{—CH;},-0H
1,4-Butane Diol
=
90.12 | 235
HO-—CH;},-0H e
BD
1,3-Butane Diol
|
OH
1,6-Hexane Diol
HD 11818 | 250
HO—{—CH;},-OH
Propylene Glycol
PG HO — (‘ZH — CH,OH 76.1
CH,
2-Methyl-1,3-propane Diol
CH,
MPD J 90.12
HOCH, — ¢H — CH,OH
|
H
Neopentyl-Glycol
CH,
[
NPG HO— CH,— GH — CH, — OH 104.15
CH,
Hexylene Glycol (3-Methyl-1,5- Pentane Diol )
CH, =
HG 11818 &=
HO— CH,CH,— ¢cH — CH,CH, — OH
2T CH T RN, oo =
H
1,4-Cyclohexane Dimethanol
mp:
CHD 144.21 N
HO— CH, — CH,— OH 41-61
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I -7. Silane coupling agent
Silane coupling agent
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r Zb= BASHAIE FAet 28 dde dEds ZA A
tf 28R R Z2y9-dERe tEEE5 3 (multiblock copolymer) 24 AwkA o
F AXE MIHE(soft segment, SS)¢ = A 1 E (hard
2 FEHEY, st= AlaHEE 384 A (paracrystalline) &
é‘?wﬂ T =4 7}T’Lf“ 274 0}04 '-r—X]'.vH Zre] m
| o)
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t:l
}—A

A oF

%F/l 2 polytetramethylene glycol(PTMG, Mw=2,000) BASFA}S] A&
polyhexamethylene carbonate diol(PCD, Mw=2000)= Asahi kasei A}
A%< polybutylene (ethylene/butylene) adipate:™ FHAFA <] AES
AbE3EA T A A# A= 14-butane diol(BD, Mw=90)S o] A A]o}Y|o] E =
A’ —diphenylmethane-diisocyanate(MDI, Mw=250)2 A}&3t3ch A&7 =
A= Shinetsu AF2] isocyanate] siliane (KBE-9007) A%< A}8-3F3)
th 5709 samples @48t o™ wigH|= % 59 2 ¥hE schemes
2% 100 dEtlAT. Fol ek wieels FARE B
AHEFL AASY, silane coupling agent®] U2 A
0%l A 1%7+A] delskel T &akd ot

1o o

I 5. 3-Isocyanatopropyl triethoxy silaneo]-Z& 7=l PU Hjgiy|

Si-0 B 3 Si-0.5 Siely/ Si-1.0
PTMG-2000 100 100 100 100 100
PCD-2000 170 170 170 170 170
SS-2046 70 70 70 70 70
BDO 10 10 10 10 10
MDI 60 60 60 60 60
SILAN | wt% 0 0.3 0.5 0.7 1
E mol% 0 0.36 0.6 0.84 1.24
wwt2e: A FY FA I silane®] FAIHE
#*mol%: Polyol ¢ &ol thd silanee] W]
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I-2.%2 -] 24

d Aol skl 0 wt,
0.3 wt%, 0.5 wt%, 0.7 wt%, 1.0 wt%= th2A stelx FFatdct. &
& oY 2e MR olFolATh 47 Fahazo] EE]2(SS-2046/
PTMG-2000/ PCD-2000/ BDO)& M= F<Jdtth. 78 thg heating
mantled] Et~a s AAG thE et diavts 9 2eAs A4

th 25 75T HTE FA3 Y AA 25 o]23 2 v silane coupling
agentS F9 3k} silane coupling agentE FY 3 ¥ octyltinAl WS A&
g Fslt}. Ao AFE3E silane coupling agenti= 3FEo] o] & Aol o]
E #5718 7MA3 vk FT-IR 23 E#9] 2270 cm ') peakol A 23

Ot
59 o

A &2 free o]AA|o}Ulo]E peakES #eld = v s F3tn

Al zke] Aol whel o] peaki FrAadttirh ARt o] peakE &3]
2] silane coupling agent’} %<3} Hkg A3 A=AE FAT 5
o} peak’} AFERAIR Gzl REge] €6 Ao At &AE FY3)

4
S

3L 30%7F wwke Aj7itk 1 & MDIE £938 ). silane coupling agent?]
o] o

th. MDIE= o] #jits Z83E5 HPQ%}O#H
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m-Z23 % E&

M-1.Za < cere] a4
Sample silane coupling agent®] %S AA Fd =] dste] 0 wt%, 0.3
wt%, 05 wt%, 0.7 wt%, 1.0 wt%= Y24 stodAx FFstdt. T3
oSy ge £AMR o]FoHu 43 Bl ZEE]8(SS-2046/
PTMG-2000/ PCD-2000/ BDO)S& =% F3stth. 1% T heating
mantleoﬂ ZHAaE AT S UM AAUMA E 2EAE A4S
5C8HCE FAs T AA LT o281 uf silane coupling
% Q1 3kt}. silane coupling agentZS T4 %k & octyltinAl & 4
A3kt Ao ALE3) silane coupling agenti= 3kZof o] A A] o}y 9]
5715 7EA 3 vk FT-IR A9 EH ] 2270 cm 'l peakoll A 2%
ro free O]AhAlolH|o]E peaksS &21E 4~ ATt W& FYsta
Al Zko] Zgakghol whet o] peaks= HAdkthZE AlEXIth o] peakE F
A] silane coupling agentZ} &2 &3 whg A3} A=AE AT = 9
t}. peak”’} AFEHAH dBHA ®wESo] 4 Fo 2 dAuslal SHE FYE
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%=+ BROOKFIELDAFe] LVDV-TI PRO
T2 30CdA F4eart 1y
£ Sdlolo o 30E7F YoM &AE =
T 31,500734000cps/30C A 2L

0.6 rpm9 &

Sample?] #

’

I 6. Sample®] HFzet 11

=
=

=
-

7]
=

A
oT'_"

9o

A3}

A (30°C) 1H (%)
Si-0 32,000 70.2
Si-0.3 34,000 70.5
Si-0.5 33,400 69.3
Si-0.7 31,500 70.0
Si-1 32,300 69.5
GPCE 99771419 YI91125 Abgsteda] A3 d7)&f
THFE AF&stRar 19%= samples S|A4sfe] w2 Sy T
B apes =438t} Silane coupling agent= A=A 713 YA E 9
ol M A= 9 2 EAR E =4 HstE 3 w798
5} A T
7. Sample?] EAlF &4
M, M P.D
Si-0 15630 39020 2.49
Si-0.3 16350 39940 2.44
Si-0.5 14250 35620 2.49
Si-0.7 19860 48230 2.42
Si-1 18360 44300 2.41
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m-2.=4 =4
M-2-1. Modulus =4

Modulus& A5 A& AdAxE YHeU™ AFe] SHS oFso &
T At} Sample2 Bar coaterE ©|£3}o] 02 mm T2 ZE5& A x5}
Atk INSTRONAFS] 3365 model® 100 mm/ming &E=  Frold 7 A

H
sample®] modulusE =A3FA T 100% modulusi= Al 2] A& o] 7} 24)
7F ¥+ AHE  T. S(Tear Strength-¢19 7 %)= A|Ho| Fay= 24
S el ElongationS Al#o] Z¥ ¥ 7] A7bA] Hold ZolE e
t}. =A A7} silane coupling agent®] 3$FFo]l 0.3 wt%d w 949 H=

(Tear Strength)e} A17Eo] 7h =4 YEFTE 100% modulust silane
coupling agent®] F&ol BHldstAA FolH o, AdHo] F7tst]
filmo] .t} hard3d EAS = o2 elongatione ®¥HH|dsl= 23S e

At
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I 12. Sample?] film A|H 24 & Ayt
(a) 100% modulus: (b) tear strength; (c¢) A1Z&.
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M-2-2. &4 Test
02 mm FAZ s A58 &3 &A4(DMF/MEK=6/4)°] 168 hr
|

HdAete] WEAdE SAS AT AEeol Bake 5, FAlel ko] A
o

T
=
A3}, sample?] F7

Sample =F 43} A

Si-0 Si-0.3 Si-0.5 Si-0.7 Si-1.0
o Ohr 0.35 0.33 035 0.36 0.33
s
7| | 168hr 0.34 033 833 0:35 0.33
Jqu  wsigle | wagle | weigls | walgld | wsigs

mM-2-3. WEA Test

yaAdS g dig JF4s gdd
70C9] dry ovenol X 7TAIZE o] HAZEAIZ T3 1
1 g®zl =5 vido} 120

AEE 1080 225 10CH s2A7|HA 0w AEe #oAe &
=2 g9ldlt}, Silane coupling agentE= 03wt% #7135t S wl WA o]
7V Fokom, HUbErol SRR wmek JldAdo]l HAH HahEse AS B
AL oA dAZ} FHAHA TEFS FAI o9 silane
coupling agent= 238 E4& AsHAZ Aoz dodrn
X 9. Y<EA Test A1t
Si-0 Si-0.3 Si-0.5 Si-0.7 Si-1.0
2%(°C) 130 150 140 140 130
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M-2-4-1, oA A od A=gee] s
AeolA AL FohE F AT z

o A3 Aol e Al A

A gk AR = AAAS A A Apole] T F7HA

A ggkes o 5 A
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A AES Testdls HHORE 70 T, AUsE HBU%olA 15U AL
A 1dol AS$EtE At ® HFEEaL 9tk o] Bl AER silane coupling
agentd 717} WrkeAdel oW e s mA=A & F Ao S8 A
Silane coupling agent W] A7} A W& Wrleial 7] WA Sox H2dH e
A7l gles & 4 vk 28y silane coupling agentE #H7bgk A#

% 72796 hr AtololA HzEol 1607180% 7F7Fo]
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M-2-4-3. %ol A Skinoll e H 27 =e] W}

o]g ] Sking Bar coaterZ 0.2 mm F7¢ ZES WEA 70T
dry ovenoll 4A|ZF olA A AT 1 F Q%753 Sking  H A A
T Aol WAEHA AlZbe] wE P2 o] WstE dRenh {3
silane coupling agent®] <ol Hldslol A ZF7lsl= AL &
© silane coupling agent W silicone®] GFo = FHAFHo| 7FAdlo]A

Tadol S7Fe Zo] Qe dAddn
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M-4-5. Skindll digk HEH2 54
lz7b=el gk S 27] A olB Lolry] 9JstedA H =
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(a) (b) (c)
(d) (e)

217 127 50 tiet Sample) T S& 7t
(a) Owt%: (b) 0.3wt%:i (c) 0.5wt%: (d) 0.7wt%: (e) 1.0wt%
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