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2 o B 3571971 242 OE 47149 polypropylene glycol(PPG) 3} toluene-2, 4—diisocyanate(2, 4-TDI)
£ |3} polyurethane prepolymer(NCO terminated)E 43 % NCO7) wedel] 2-hydroxyethyl methacrylate(2-
HEMA)E uh3-2]7] PPGA polyurethane methacrylates 4:x]-Z, PPGojAlel] bisphenol A(BPA)E o]&3}e] BPAA
polyurethane dimethacrylate X% #43}4ct. 4= PPGA polyurethane dimethacrylate <=A]o]] u}-$-43 3449
triethylene glycol dimethacrylate(TEGDMA), £&70A14|81 cumene hydroperoxide(CHP) 232 =49l hydroquinone
(HQ)E H7Hied, drlehislel fE Eoa7}wel wists wasis]m, BPAA polyurethane dimethacrylate 42} 8}
EA=EsgEd o] zAuld] W Eoawe wWiE wasidd. Eem %4743, TEGDMA 40wt%, cumene
hydroperoxide 4wt%, hydroquinone 200ppme] H7}59l-ew, 744 2 2o anne vehlgleny, PPGA ¢} BPAAZ &
AGeisls W= PPG/BPA7ZL 4/6dd 71} 2 E9a7e2 Jehiodd. uheAzsdaal triethylene  glycol
dimethacrylate(TEGDMA), 3870142l cume hydroperoxide(CHP), 834l hydroquinone(HQ) S a7 27}
& %, Bxeks) #A57)4271 & PPGA polyurethane dimethacrylate T4 59 448X 9 Eea97}58 243 A5, 2
571574 28 £ (PD 750, PD 1000, PD 2000)¢] 7-$ol& Sajafo] A& T2 (PD 750) 48 2 ERIPEE e}
WA, #5797 BEFE(PT 700) & a7} eg Yehiych AAl4ute A7kt F, 47435 Ea4 doF PPG
A TAE AeE DSCRAE SalA Tedsts 34359 & A3}, A48 2apeke] 7% A7, Ria o B - 23
PT 7000] 7H4 2 %] TgZ7ke vehiid oo, Falefo] 7b4 2 Sx]9l PD 20000] 714 H< 9 TgZ7ke Jepigl
o 283, Tgd S84 7badzt £alek Mcg 24§ A, 7% 2 Zo TgE 29l PT 70071 7} A& McE 7}xj 1
A 2pil, PT 7000] A3t 714 298 2722 4%t AL B8 2 9lgdnh

Abstract: PPG and BPA-type polyurethane prepolymers(NCO terminated) were obtained from bisphenol A and four
types of PPG, having different molecular weight and numbers of functional groups. PPG and BPA-type polyurethane
dimethacrylates were synthesized by reacting PPG and BPA~type polurethane prepolymer with 2-HEMA respectively.
PPG-type polyurethane dimethacrylates were formulated with initiator(CHP), inhibitor (hydroquinone) and reactive dilu-
ent(TEGDMA). The effect of formulation on the torque changes was studied. Four kinds of PPG-type polyurethane
dimethacrylates, having different molecular weight and numbers of functional group, were formulated with the same
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amount of CHP, TEGDMA and hydroguinone. The effects of the molecular weight of PPG-type polyurethane
dimethacrylate and functional group numbers of PPG-type polyurethane dimethacrylates on the torque were investigated.
These results showed that the torque of PPG-type polyurethane dimethacrylates, having same numbers of functional group,
increased with decreasing molecular weight of dimethacrylates and torque of PPG-type polyurethane ‘dimethacrylate,
having similar molecular weight, was increased with increasing the number of fuctional group. The glass-transition temper-
ature(Tg) of gels obtained by thermosetting cure for the four kinds of PPG-type polyurethane dimethacrylates were mea-

sured by DSC and molecular weights between cross-links(Mc) were calculated from Tg changes.
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Dimethacrylate 2= §7|2ql 7 3EAe] 43
A o]l 2 thread locking, sealing @ retaining %-ell
AeE #4714 A2 gL Q77 AP ¢
ch[1-6].
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thane dimethacrylate® A 3lol4], Sd3 A7H
5 59% 31 F, 59 AskzA s A st
A, $A BAE 9 B dse o8 JA7
Lo wzs #asigol. a28a, PPGA polyure-
thane dimethacrylatest#] %¢] 82 A=zl A,
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dste] wE ARE wEE fFIAG =T,
BPA (bisphenol A)E ©]4€-3% polyurethane dimeth-
acrylateZ 34 ¥ 3%, PPGA polyurethane dimeth-
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a2l 3, Asle) wE PPGA polyurethane dime-
thacrylate 259 7fatzE LAZH 57
W slel| weld] BAasie] Bz, A Az
spoll 4] EUA| 7 Bt AFA A F, gel fractions
28}y A, olo] W& glass-transition temperature
wslel st 7t BAske HiE FAsA L, o5
23 A9 7 A5 stz HEE 23
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Polyurethane dimethacrylate 9] 4482
4742 E59] polypropylene glycol(&H=Z=]-&)}
bisphenol A(Katayama Chemical Co.), 9 Junsei
Chemical Co.9} toluene-2, 4-diisocynate(TDI)<}
Aldrich Chemical Co.8] 2-hydroxyethyl methacry-
late(2-HEMA )& Apg-sleich

Z3| A4 2= cumene hydroperoxide(CHP, Al-
drich Chemical Co.)¢} benzoyl peroxide(Janssen
Chemica Co.) & AH-3ld 1, vh-g-Al 3 AA 2+ trie-
thylene glycol dimethacrylate(TEGDMA, Sartomer
Co.), F¥2AAEE hydroquinone(Kanto Chemi-
cal Co.) & AHE-3Fd ).

2. 2. Polyurethane methacrylate $=X|2| &M
2.2.1. PPGH polyurethane methacrylate +X|2|
g

k), Aafedr], #RYA7), LEAZE 3AE
1000ml 47 uHS kettleo] TDIS} PPGE % &)
2 &% 4, Table 19 vephd AAH, PPGEFel
mleby Z7] oE LERA S A 4A417kEe BHE
ol A wdd NCO7)7F =% 39 polyure-
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Table 1. Reaction Time, Temperature and Mole
Ratio of Various PPG

Mole ratio | Reaction | Reaction
1\21}:;13: (TDI/PPG/|temperature| ~ time
HEMA) () (hr)
750 2/1/3 80 4
PPG Diol | 1000 2/1/3 9 4
2000 2/1/3 100 4
PPG Triol 700 3/1/45 70 4

thane prepolymer (NCO terminated) 2 <%it}.
o]€ A & polyurethane preopolymere] PPG%
Foll w2t 77] o okel 2-HEMAE A7l F,
77 g ERFZ, WEAIZE FelA Hk-g 3HedA]
2ol vjd 77 29)% de2] polyurethane meth-
acrylate 2|3 §Al3}9 1, Table 2¢] PPG 7}7}o]

& w273 vhehd sl

Table 2. Reaction Time and Temperature of Vari-

ous Polyurethane Prepolymer

PPG 750 PPG 1000PPG 2000, PPG 700
reaction temp.| 80°C 90C 100¢C 70C
reaction time 7hr Thr 7hr 4hr

2.2.2. BPAAH polyurethane dimethacrylatesX|2|
gty

PPGA A 4 ¢} 7+e &7} TDI 104.49(0.6mole)
& Y3 ksl A, bisphenol A 68.484g(0.3mole)
£ 30% FoF Arbshl. ol F 2X|7HEk AAE 5
+5dA 120CE AT o, AT ke =
8k3le] polyurethane preplymer (NCO termianted) &
skt

o]ZA <& polyurethane prepolymerE 90CE
Wzg ohe 2-HEMA 117.126g(0.9mole)-& 34| 7t
%5-<F w3214 BPAA polyurethane dimethacrylate
£ 3Aslgdt.  PPG, BPAA  polyurethane
dimethacrylate=%] 2] A ¥F-3-A1& scheme 1o 1}

ehf sict.

2.3. IREAM

Polyurethane preopolymer®] NCO7}2} 2-HEMA
o] hydroxy7] 2te] Whge] ol A SHap o) 3}
A% "] HallA qheA|7del] wheg} [R2AdE

el wstE Bsdch ol AT HAY 2R
A7) Perkin-Elmer 735Be]t}. '

2.4, Polyurethane methacrylate=X|2| & &4 bH&t

PPG# polyurethane methacrylates]ell, %]
Rajedel] e} wh$-AE A A Q] TEGDMAS F3|
£ 40-100wt%, WA CHPY H7hee 2-
6wt%, Z3edAAlal hydroquinone®] #H7}ekg 200
-800ppme] Weltell A HHAA 7+ 2AHEY EL
amshE 24 s90.

PPG# ¢} BPA7 polyurethane dimethacrylateg
AE FAF wsAAA, FNAA, FESAA
ZAseA BdlEsoly AE EA= 24w
e £o3 7% wskE: ok

2.5. 2 &3
2.5.1. E23 =4
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5 shs 240E 27§18 2000F(93T)eA
087t 71d 7 stslodn] B ZxHss: S48
1] Bz 4L 3/8" REES YEE A
slod, 1/4, 1/2, 3/4, 13329 EeaE 7}
st Fsigdh A5 103 FAste 7P
o 7P AL s W I U Y ghs Fdste]
#shdct.
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2.5.2. Gel fraction§d

PPGA polyurethane dimethacrylates=%]9] £z}
ol we AT B ANAE Arhe F Sl
=¥y, 54 &£5(93C), F4& Atges
7487 F, ol Eell 24217kt AAAAWL,
Foll ohAl AR AA ol S desorptionA]7] F
242 7FEe AZA T 3 FARALS 2AsloA o
<+ Aol 28 gel fractiong 48} c}.

a2, AR 27| o3&t gel fractiond 33 &34
& s Hdd Aol

Gel freation(wt% )=

X 100(wt% ) (eq 1)
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Scheme 1. Sythesis of polyurethane prepolymer and polyurethane dimethacrylates

2.5. 3. Glass—transition temperatureE3

AR FARNEH oMEe EH= AEE AAT
gel?] DSC&A S &4 gel fraction®l 3o wE
glass-transition temperature® 3} 7 3}gic}. A
B -120C7A Q7 F, AAT)REllA, %
EE 10C/minZE 8todA ~100C~150Ce x4 $]
A4 FHE PatedA, dojzl FAFAY transition
midpointE E8]4 glass—transition temperature-&-

deich 2e)a, olw A3 DSCE DUPONT 2100

T4 Al 3d Al 435, 1992

o)ck.

2.5.4. XM3|HE &3

Wide angle X-ray diffractometer(Rigaku Denki
Model RAD-C)& A}8-3to34, PPGA polyurethane
dimethacrylate2] 2] Gel®] AA4-F¢ A9 A
3F st old X-rayd #81& CuK a9 ®
AF3(30kV, 20mA) 9} w4 go)gic}.
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3. & & u#

3. 1. Polyurethane methacrylate=X|2| gfMx 24
#at

PPGe} TDIE 1:2¢9 Eu]|Z Hk3-A]71 polyure-
thane prepolymer+ GH AW o2 U]H < NCO71¢
Fe Ao ubge A 4FE o,
AAEe] LA BE 44 _?-2}7} ax, By
o FAE AEs|7t TseiA £ i“!""ﬂ‘i“
817 edokeh. eful, NCO719) ghegel gﬂs}]z]_
A7k, F, Ao wiebA] Ajo]z} QAR whE A7k
o Z2A g% nukg NCOFeke #H3l7 doju|
G He wke 2AM o 74Eslgie) 281, TDI
o PPGE w3Eel RA%EDG ¥4 dojo] &
A5, PPGE) OH|| ek 3127k oAl g
oo u @ wkeol AL HAF  gldch

ohitele] NCO7)7} %9¢]%  polyurethane prep-
olymer(NCO terminated)o] 2-HEMAE uhs-A]7]+&
A%, 18 4A17HES A7) Al NCO71e] &
A=zl 2270cm ™' -] lo]Ar} ez gloem
2 polyurethane prepolymer?] NCO7]9} 2-HEMA
9 hydroxy7|zte] ub-g-o] Sk slAl o] FolA|A] sk
5 FE g, o) F uhA S F7KIF
°1] gz} NCO7| EAw =9 A7]7} AolA|thrl, ubs-

+ 1A E A7le 44, NCO7|9 EA3a7t &
‘Qﬂh AL &g F ek =3, 3300cm™'3
1723em™'%-2¢] &l A4H= S92} e
17 glow polyurethane prepolymer?] NCO712} 2
-HEMA®| hydroxy7]7te] wh-&oll o) A=l #]
2718 545 =As) 1620 'emA-Zell Al vehtz 9l
t}. w24 polyurethane preplymer-% NCO~7)¢} 2-
HEMAZ®] hydroxy7]7te] uhg-& 7A]7babol] A8}
A o] Fo] Adhe A& ¢ F 9\19\14[12]

=3}, PPG] Exlgo] S713tol me} uhgo] 27

v 2EE o FolAH, Z& dg2re] Atdde
Y @ At aFdthe S 4 5 93&1‘4
a3, 7 AL EART AR g BT
712 PPG700 triol®] Aol 713 W& ‘{}%—3—5
% 4 B WA Zre] S7E A

5, #A%e] & PPGUTE n@Apabee] AR
$A4o] Wo]x| & polyurethane prepolymer2] NCO
718} 2-HEMAS$] hydroxy7] Ato]9] whg-ele 2
&9 Afole o] B Azte] &7EW, 2

A

% Transmittance
e

4600 3000 1800 1000 600
' Wavenumbers (cm™')

Fig. 1. IR spectra of PPG type polyurethane
dimethacrylate at different reaction times
a) 7hr, b) 6hr, and ¢) 4hr.

£ A4l o B weLEs} 2FEg

3.2 23 =dEy
3.2.1. A7 el Aolzkdslol olE2 E23 ZHE¥E

PPG 750& o]&3) 343§ polyurethane dimeth-
acrylatexlel &) ukA3 A A TEGDMAS}
Z&-Z2| 4| ¢l hydroquinoneg Z7+ 40wt%, 400ppm
o2 dAsA HugF &, $370A)14] CHP(cumene
hydroperoxide) 2] #H7}e4& 2~6wi% 2 W 3|70l
o2 223 Z4=dss 43 AF4E Fg 29 o
eholeh. 4wt% 7Rl A7EE FrHAFH wet
03 7x7l F7lEe A%e deplidsl, ol F 3
7hego] 7Vl wet 23]E Ee3 AErt i

£ A% episich )

oj@ 7 ko] Jehh= L MAIAIZ} dwt% ] o
B2 A7iEE ASde MAA e ze] FEs
ARE A Z3BR A3t AR o] FoA)A] F}]
w-Zoln, dwt%o|d HrlE= Afole Aed
ool FAE gFEo] MAA EAeH A¥se
chain transfer® <l&] ®h-&AL A3} chain
termination@ Aro] Z7}s|o]A], o|B8ld] TAEAAE
3} A7 sk ARE BARA o] e,
%, 73] 29 BEFxIHA o] Aal57] dEel
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Fig. 2. Torque changes versus concentration of

cumene hydroperoxide(by wt% ).

Ee3 7Zxv) Aa¥cy A= 13-14].

Fig. 3 PPG 750% o] &3 #&4% polyurethane
dimethacrylate=2]o] 8] =3 7§2)4e) CHP
=48l hydroquinoned] H7leke 27 4wt%,
400ppm o2 FAHAZ] F, w4344 TEGDMA
o A7lES 40wt% ~100wt% 2] W98 wH3ix) 7
Al old wE Eea 7ewEE 23 Axjo|d)
0wt %ol 4 71 2 Z4Eg vehlin o]& 7k
7l mel Bem vl gashe A Jg
RIbiA=

WA S AR Artek Stell el Eeatavt o
ojibs AL AFA WS brivtledt A Jehl=
TEGDMAS®] #713ke] 71l weby 712 3)ql
polyurethane dimethacrylate®] #A3A] ZJx& 744
A7le Ago] FUlEER o] & B3 R Ra
7b dodetn WA} wdl, uksAs| 47} m)ek
SE AHvbEe ASee A Mg des) Yy
ool A BgEe ES Hidd w¥7} o)f
HAER o]2eld £33 7E 747}l dojuriw
e 5 9lom, 40wt%olstz A A7 Aol
Afelle FE7 AR Fomz A3 i 1

-

T4}, A3 A 43, 1992

150

120y

Torque (in-1b)

90+

60 A 1 L 1
40 60 80 100

TEGDMA (wt%)

Fig. 3. Torque changes versus concentration of

TEGDMA (by wt%).

$ 22a)7} ofeiruz Qe Rea e
Aa7)7 o oA ok deby, £ Al
S5 B7hee] d0wi% olsjel A$e Eod BE
& oleel Aol flemz Fig 3o vehial
stk

PPG 750% o]&s] 43} polyurethane dimeth-
acrylate#] o] o] A4 CHPs} uh-3-43 44
TEGDMAS] A7leks zhz dwt% 9} 40wt% 2 1A
A7, F3FFA A< hydroquinoned] H7jeks
200ppm~800ppme] WS W SHA|7 A ofo] @2
E23 AEHEE 4% A9E Fig 40 el
t}. hydroquinone®] #7}gke] 200ppm<l A 74
2 o2 ZEE Jelle ol Wil Z7H
et 03 7w} ghAasiedc.

FIAA Bl Fo1gol we} £ o) 7
ashs Al vehte AL FFAAA hydre
oquinone®] H7je] F7lgtel wa, olLels] Ft
A Ao FrlstedA kAl Abezke] slag Aol

e YABE Boa Brs} gadctn Yz}

e e

Orl
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wz}4], PPG 7505 o]43) 3t43 polyurethane
dlmethacrylate-rzl«] AL, A7 A7 ek 3ol
0E 593 }vE #ag Ax, F3iAA CHPe}
Z32AA hydroquinone, ¥H5-A13 4] TEGDMAS]
A7tefo] Z+7}t 4wt%, 200ppm, 40wt% Lo 713 &
EoFT ZAEE Jepithe 2 & 5 sddh

3.2.2. PPGH|, BPAA| polyurethane dimethacrylate
X glE xMujHsiol o2 E23 ZTHH
Z3hA4] CHP, F33FAA hydroquinone¥} 1t
S48 TEGDMAE LA =g 2o FAof of
A 2zt dwt%, 400ppm, 40wt% 2 LA sA A7}
& 3 PPG 750& o]&s] #AE polyurethane
dimethacrylates=#] ¢} BPA#A polyurethane dimeth-
acrylateA] 9] e 2AuE WA 7)|9A o]
e o3 7}xwiE 243 AnE Fig 54 v
lsie |
PPG#|, BPAA polyurethane dimethacrylates=%]
B=o AS 7Zhzb 1259} 120459 EeH JAEE

Jehgleon, % $2& Zu=gd wel 7k ¢
dEEgE dE Eeom FEE Jehigddh £
e xAd 4 BPAA polyurethane dimethacrylates
170
160 f
2
£ 150
s
&
5
&
140}
130 s A A A
0 200 400 600 800

HQ(ppm)

Fig. 4. Toque changes versus concentration of hy-
droquinone(by wt% ).

A8 2AH7F 2R me mea st S71e
t}7}, PPGA, BPAA polyurethane dimethacrylate
28] Bl zAw7) 4:69 A 7R & EA
#e2 Jeleli, BPAA polyurethane dimeth-
acrylated |7} o8 ArH e A$E Eoa 7
w7} gasE AE depigo, 2E 2
Ao 7t 7] dEETE 5 ESAYEE
goith ¥ #AE BAg] ol olg g 9
2 3% F7p7} dejve A 73], PPGA poly-
urethane dimethacrylate 78] AH&9 $-AA#
BPAZA polyurethane dimethacrylates=2]¢] A}&9
A0l AERATOIH FA o] o] Fol A7
Folekn 47t

T

>4

3. 2. 3. PPGH polyurethane methacrylateX|2| &
A2k Halol s Haje w2 £23 Ut #E
A% B4} ) O PPGE ol4d) B4
3l 4712 £59 PPGA polyurethane methacrylate
TFAE ohgat 7ol W sty ch.(Table. 3.)
PPG-Type Dimethacrylate (wt%)

100 80 60 40 20 0

160 ; . 4 , . x
150
°
= 140}
£ °
Q
-3
E“
S 130}
120
110 . . \ . . .

0 20 40 60 80 100

BPA-Type Dimethacrylate(wt %)
Fig. 5. Torque changes versus compositions of PPG

/BPA type polyurethane dimethacrylates
blend.
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Table 3. Symbols of PPG-type Polyurethane
Dimethacrylates
Molecular The number of
. . Symbol
weight functional groups
750 2 PD 750
PPG Diol 1000 2 PD1000
2000 2 PD2000
PPG Triol 700 3 PT 700

Fig. 6-& PD 750, PD 1000, PD 2000
A polyurethane dimethacrylated=#]el|
CHP, %3244 hydroquinones} ¥H3-A13]41A|
TEGDMAE 47 FAd tis] 4wt%, 400ppm,
10wtz DA A7 F, A2e SAe] da)
g7 3}4 EQAVREE 238 Astolr}. PD 7500]
AR 2 293 7EE Jeplglen, PD 20000] 7}
e g0 39705 5 ehf ot

747ke] PPG
ZHAA

140

130

120

Torque(in-1b)

110

100 L . .
750 1000 2000

Molecular weight

Fig. 6. Torque changes versus molecular weights of
PPG type polyurethane dimethacrylate.

T4, A 3d A 45, 1992

- AR

o]s} 7o) PD 7500 4731 sh & E93%
55 veplle AL A9 —,—z}%}OI W enR
Az, 744 20E FETFERE JA4317] dEolv,
PD 20008 713 & Hajeks 7]—7(]1 gleue A3}
A, Mg =@ BETEE PA] did
@ 2eages vehdva 474

PT 700 polyurethane trimethacrylate=*] o] %38
NAA, FEFA4, -4 EAA4E PD 7504 54
gk oo 2 AH7igk & BPAZA polyurethane dimeth-
acrylatep# e} Balcsold Eeazes FAT
AHE Fig. 7o Jeplisich 2E Bd= 2A4)el
A, PD 7503 wlatzix 2 PT 70047 whERcks
gAE €9 a7wrt Jehfgleny, PT 7005} BPA
A polyurethane dimethacrylates=#]9] zAu]7} 4:
69 AellH 714 & EeaRed vepli S wnko}

vz, PT 70042 52 &8, ZE Zdl= 24|
A PD 7504418} o] 2 E237}% & Jehl st

PPG-Type Dimethacrylate(wt% )

100 80 60 40 20 0

180 r T 8 y ; X
170}
160F
= 150}
in
=
T
2 140}f
5
(=}
=
130}
120}
110 L " N L ; \

—20 0 20 40 60 80 100 120

BPA-Type Dimethacrylate(wt % )
® PD 750 B PT 700
Fig. 7. Torque changes versus the number of func-
tional groups of PPG type polyurethane
dimethacrylate : PD 750( m ) PT 1000( ® ).
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PT 700¢] PD 7508t} & 223 FEE veh
L Ae, PT 7000] PD 7508t} o A& Exl&g
7R3 olz, PD 7502 2709 w77 EA 3k,
PT 7008 7%= o]Rr} @2 3709 w]dr|7} &
Astee A o 24 GEF2E YA 4
Foleta A7

3. 3. Gel fraction=X™ &1t
PD 750, PD 1000, PD 200047] Ztzte]| Hh-3-43 3]
AA, FFEFAAE FrheiA @& A, TR0
AA e A FE)| (dwt% )2 H71eE &, Y &
Tol A e A7 HALE ABAAM, oluje gel
fraction®l 8-3 4% A2+5 Fig. 84 vepiich
Bzlge] 2 polyurethane dimethacrylateq=x] &

2 2| gel fractionsl] E@3h= Aj7le] Zojz)w,
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Fig .8. Gel fraction changes as a functions of gela-
tion time : PD 750(A) PD 1000(m) PD
2000( ).
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Fig. 9. DSC thermograms of PD 750 gels of differ-
ent gel fractions : gel fraction a) 0% b) 20
%, c) 36%,d) 48%.
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Fig. 10. Glass-transition temperature changes ver-

sus gel fraction.
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Tg —Tg,=3.9x10*/Mc (eq 2)

o] Al A, Tg& 7ha(73h) ¥ Tgolw, Tg
7ta (43 A9 Tgelw, Mex 7k 7o) Bajsfo]
t}. o] Ao} ¢ste] PT 700, PD 750, PD 2000 7+ 2=
Aol o3 7hizAe) Mg Fajo] & Az, PT 700
o) 7H A AmE7 BARE AA3 2lem, PD
20000] 7} & 7lwA 7k _g_x}ak_% 7};11 gloqp}
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slem, PD 20000] 7}%
ke Aol #A B el

=g Hald g8 AAR McE PD 7509 gel
fractiondl] dle] EZste] X ATE Fig. 114 e}
Wiadel PD 7508 7%, gel fractiono] Z7}gbel| w}
2t Mczh Ztashs A%e Jeisich %, stavt
Aol el w2t A o zdd JET2E 4
8 zhcian A zbElc)

3

Table 4. Tg Changes and Molecular Weight Cro-
sslinks(Mc) of Gels Obtained from PPG-
type Polyurethane Dimethacrylates and
Trimethacrylate.

Tgu(°C) Tg\(°C) ATg(C) Me
PT 700 -30.50 63.91 94.41 4094
PD 750 -28.85 14.67 43.52 896.1
PD2000 | -54.11 ~51.82 2.29 17030.5
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Fig. 11. Molecular weight between crosslinks(Mc)
calculated from eq.(2) as a function of gel
fraction for PD 750.
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