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ABSTRACT

The properties of the mixed prepolymer-urethane in the range of 10-40 phr were observed.
LBR and LCR have same functional group but different in structure of molecular. The viscosity
of mixture depending on content of rubber, adhesive strength, thermal property and
compatibility with a diluted solvent are as follows:

1. The viscosity of the mixture was influenced by solubility of the diluent for urethane resin
and liquid rubber.

2. Adhesive strength showed the highest value at 30phr rubber, decreased gradually at above
30phr rubber. And LBR revealed better physical property than that of LCR.

3. The most effective factors affecting adhesive strength are molecular structure of rubber,
the type of solvent, and volatility.

4. Urethane resin containing LBR showed better compatibility for solvent and faster drying
velocity.

5. LBR showed more favorable compatibility and dispersion state than those of LCR by ana-

lyzing the results of SEM.
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IFEA AEolMe Foto e Al cpsd o
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chloroprene2 79 {3 A4 F, W94, WA,
YaEd, AR, ¢l 59 S4¢ 723 ¢le
LCRE dAbo]7] wjfd] dedA sealingA]9] base
polymer24], & WA A3tAg e NAAR o]
45 & 2 S8R0k Wit dWdx # & ok
AT A, A3 gle 22 LCR typeFold 2
A7 AH-¥ DENKA LCR FH-0502 2x1%d
hydroxy7|5 B 27) o3 2 AR typed] 4
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Foist9] AM-AL scanning electron microscopy
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1) 4, 4, 4“triphenyl methane triisocyanate:
BayerA}¢] prepolymer® urethane olygomergl
Desmodur RS- AH-3}ede}.

2) Liquid chloroprene rubber(LCR):4% DE
NKA KAGAKU KOGYO K. K.,¢] DENKA LCR
FH-050¢ AHg-3}%ic}.

3) Liquid polybutadiene rubber(LBR): 4¥& &3
A4(F) 9 polybutadiene R-15HT & AH4-3}4ic}.

4) E59: 9% 0SAKA MATSUNOEN CHEMI-
CALS LTD.&| E5A19Fe AH-3%ct.

2. dEYH

D¥gE
£ 43914 A48 $AMFL Table 15} 2e] 3
shal.

Table 1. Recipe for polyurethane resin blended
with hquid rubber
unit ; phr

A\ Recipe Noi [0 ole ol olp1]p-2 B-3|B-4

Material
polyurethane resin{ 100{100|100{100{100|100|100{100
LCR 10 20| 30| 40| - | - | - | -
LBR - | -1-1-110] 20| 30| 40
toluene 10} 20 | 30{ 40{ 10] 20| 30| 40

2) Polyurethane=#]e} Ak 5-9te] 23

Polyurethane 4*Z] Desmodur R 100g< 500ml
o ulo]Ad ¥ ohg, YA 24 LCR, LBRE ure-
thane 2]9] A 1Y%l fate] 10-40phr )
YolA Y, o37)e) 34 L) tolueneS AA £
29 dstel 10-40phr e B2 o}, 2% WIS
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AM-3ko] 3000rpmoll A 2087 FUstA &3 24
A3},
w342 o33} 2.

20CN—-R—-NCO+HOR' OH—
0 0

II |
OCNRNHCOR' OCNHRONCO

3) A=5A

e &AL X Tokyo Keiki(F)2] viscometer
model BHY rotor No.12.2 500ml¢] w]e]#4-¢] &
FEL 20rpme £x 2 EFEY 5§ 23CE #
AstHA SAsh9ct

4) A3YAY

AEE L KS M 37349 mz} AgAY L= 20°C -
(20+5C) , #% 65%(65+20%)2 3o A@%
A5 &FulERe M3t F&HE KS L 6003
9 240402 AAnjstzm, KSM 151302 583 4
A Azstel 4% %, Aedq 1242 A2 § A
3tedel. A|87]= universal tensile testing machine
(Instron)& AH&-3}ed, head speedS 10mm/minZ
o] A|gHo] s}adue] HdjeFE SAeH,
A& AFdd(em?) o2 oA HYEE F
k.
5) 473t ¥ AAAY

73 F9 A AdA B3 A4S Fd
& o AIPHE Tee] 100CelA 1247 A
Z F Agssich

6) 29 54

Polyurethanes>x|9} J4a-7-9 FAEHE 27
$13te} SEME AHg-3he] S #23gi.

7) AzAIY

AZANE feg Yo EF4AE 150pm(wet
film) ] FAZ 223 ¥, AEA2A7L 02 £3589
=%
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Table 2. Viscosity of polyurethane resin blended
with liquid rubber

unit: poise

\ Recipe No
Test Item
Viscosity {7.5110.0{17.5/20.0| 5.0 | 7.5 {10.0[14.5

C-1|C-2|C-3|C-4|B-1|B-2|B-3|B-4

201 /Q
2 15 -
a
z L
g
=
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L FE— s L
10 20 30 40

Rubber content(phr)

Fig. 1. Influence of liquid rubber content on viscosity.
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A HAD, 259 FeFo] F71Hd wet AA A4
Aol WA EFEY f5A40] BAAA ek
TFY geko] wojdd wet Ax: AeHdy,
T 20phrs} 30phr AteldMe FAF A=
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F Ut @ AL FFo] 1 SlalolH,
LBR& &% polyurethane £A7} o Y& Ax
E 2L 44 (EFA)7} vF44 LBRe]
1} isocyanate® ¥£33}3 9+ urethane olygomer

oxFAE ¥ $HHE dehly] dEdAL

Table 3. Adhesion strength of polyurethane resin
blended with liquid rubber
unit : kg/cm?

Recipe No|
Test Item
adhesive |8.0(15.0{19.0/11.0{12.0|20.0124.0|14.0

C-1|/C-2|C-3|C-4|B-1|B-2|B-3|B-4
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Rubber content(phr)

Fig. 2. Influence of liquid rubber content on
adhesion strength.
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Table'4. Adhesion strength of polyurethane resin

blended with liquid rubber
unit ' kg/cm?

Recipe No,

C-1jC-2|C-3|C-4(B-1|B-2|B-3|B-4
Test Item

Table 5. Drying time of polyurethane resin blend-
ed with liquid rubber content
unit:time(hrs)

Recipe No

C-1|C-2|C-3|{C-4|B-1|B-2|B-3|B-4
Test Item

adhesive |196{200|253(181(232(253|307]221

drying time (1.2 (2.3 {3.2{4.4(0.7(1.8|2.4]2.7

300

250 |

Adhesive strength(kg/cm?)

Rubber content(phr)

Fig. 3. Influence of liquid rubber content after
cure on adhesion strength.

< AREE JehlA "o a8 2
T AR Flsp} 25phr o] Aol A
J:'% Boch AAHe o2 g3
Ateld AZA e wiEle] vy ¥
%k% Emlz‘ri’- =, ©]Z& urethane 437}
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%‘éTia 7R 34 Zhd 239 =& 3349
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Fig. 4. Influence of liquid rubber content on dry-
ing time.
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(b) c-2

Fig. 5. SEM photograph of polyurethane resin
mixed with LCR 10, 20phr(magnifying
power, X5000).

polyurethane 4=%)7} LBRS £33 polyurethane
FA wigted 2ufe] sk ARAZHE Bt
2 o)$= LCR| ko] LBR) Hlsto} of 2
7) dEel 947G AgEHE ol Ao Ru
7) AR&Est a9 m8A Jehds] gEd A
02 yred,

5. Scanning electron microscopy

LCRE& &313 polyurethanes#)¢} LBRS &3
% polyurethan’sA)9] $A4AE 2] $l3}
SEMe 2 zdaa¢ A& Fig. 5 6,7, 84 27
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(c) c-3

(d)c-4

Fig. 6. SEM photograph of polyurethane resin
mixed with LCR 30, 40phr(magnifying
power, X 5000).

vepygick. Fig. 5,69 (a) (b) (c)sl4+= LBRo|
polyurethane 79} ®¥lad FodstA E3Fsef 9
AL #23% 4 Aok zEd ()= ¥
ko] F7be] @2 A4S E g EFEHA
23 dzE5¢ BeF3 9rh. Fig 7, 8¢ LCRE
@3k polyurethanes 2= 77 444 *

02 (a)& A’ (b) (c) (d) BF Z2AXE
FAAHE epi Qleh 3] (d) ] T

(2]

2

oS ERles ety Qo H440 EF
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FA7} o ekssiin 44Hct
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(b) B-2

Fig. 7. SEM photograph of polyurethane resin
mixed with LCR 10, 20phr(magnifying
power, X5000).
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(d) B4 |

Fig. 8. SEM photograph of polyurethane resin
" mixed with LCR 30, 40phr(magnifying
power, X5000).
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