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Physical Charateristics of Elastomer Modified Asphalt
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ABSTRACT

The objective in this study was investigated temperature susceptibility and low temperature
fracture of rubber modified asphalt. A chlorinated polyethylene elastomer, Tyrin CM0730, was
added to 200/300 grade asphalt with 3.0 and 5.0wt% to improve campatibility. The elastomer
modified asphalts were analyzed for temperature susceptibility relating to penetration index(PI)
and penetration-viscosity number(PVN) as well as low temperature fracture relating to frac-
ture energy (Gyc). These indices were obtained from the measurements of penetration, viscosi-
ty, failure load and modulus. The addition of small amounts of elastomer to the asphalt resulted
in a significant increase of both the PI and PVN over an unmodified asphalt. Also, the fracture

energy increased with the addition of elastomer to asphalt. These significant improvement at

both the high and low temperature result in enhanced performance.
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Table 1. Physical Properties of Tyrin CM730

Physical properties Values
Chlrorine content(% ) 30
Mooney viscosity, ML; . 4(121°C) 8
Residual crystallinity (%) <2
Specific gravity 1.13
Tensile strength(psi) 2600
200% Modulus(psi) 1400
Ultimate elongation(% ) 800
Hardness, Shore A 75

2. 28X 74 otAHES M=

a8A AR o}ABES AZE WA Polytron
mixer(Brinkman Instruments), heating mantleo]
Bagl 154 w79 500+10g2] 200/300 grade
O}FABEE YA A3 7td 2iHA|A 4AE] §-54]
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Table 2. Penetration data for asphalt and polymer modified asphalts

Materials Log penetration
Asphalt Cat. Modifer Mixing Temperature( C)
(polymer) | Time(hr) 10 20 25 | 30 | 40
- - — 1.820 2.116 2.276 2.420 -
- 2 1.667 1.914 2.059 2.230 -
- 4 1.562 1.857 2.004 2.170 -
200/300 AlICl, Tyrin 2 1.580 1.903 2.029 2.041 2.204
(0.5%) | CM0730(3%) 4 1.505 1.801 1.875 2.041 2.204
Tyrin 2 1.512 1.774 1.848 1.991 2.141
CM0730(5%) 4 1.470 1.760 1.857 1.994 2.160

Table 3. Viscosity data for asphalt and polymer modified asphalts

Materials Log viscosity
Asphalt r Cat. Modifer Mixing Temperature( C)
(polymer) Time(hr) 80 100 120 135

- - - 3771 3.097 2.602 1.813
- 2 4.051 3.398 2.778 2.477
- 4 4.161 3.447 2.903 2.544
200/300 AlCI, Tyrin 2 4.415 3.633 3.097 2.498
(0.5%) |CM0730(3%) 4 4.820 3.978 3.398 3.041
Tyrin 2 5.000 4.176 3.556 3.176
CM0730(5%) 4 5.146 4.322 3.681 3.279
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Fig. 1. Log penetration as a function of tempera-

ture for Tyrin CM0730(5% ) modified 200/
300 asphalt after different reaction time.
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Fig. 2. Log viscosity as a function of temperature
for Tyrin CM0730(5%) modified 200/300
asphalt after different reaction time.
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Fig. 3. Log penetration as a function of tempera-
ture for asphalt and modified asphalts(4hr
reaction) : 200/300(@), 200/300+AICl;
+Tyrin CM0730(3%)(H), 200/300+
AICl3+ Tyrin CM0730(5% )(A).
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Fig. 4. Log viscosity as a function of temperature
for asphalt and modified asphalts(4hr reac-
tion) : 200/300(@), 200/300+ AICl3+
Tyrin CM0730(3%)(H), 200/300+ AICls

+Tyrin CM0730(5% ) (A).
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2. Temperature susceptibility
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Table 4. PI and PVN data for asphalt and poly-
mer modified asphalts

Materials
Ashalt | ot Modifer Mixing Pl | PVND
(polymer) | Time(hr)
- - - +198 | -245
- 2 +210 | -051
- ¢ +198 | -041
200/300 | AICl, Tyrin 2 +348 | +051
(0.5%) [CM0730(3%) 4 +373 | +0.93
Tyrin 2 +354 | +1.29
CM0730(5%) 4 +2.99 | +167

a) Pl Penetration index

b) PVN : Penetration viscosity number
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Low temperature fractre?] A|3dog ZA%
datag ©]83}e] fracture toughness(Kic)¢} frac-
ture energy(Gic) & ¥ Z2HH N4 ofrZE
o A& H3 A4S Frlg®, 239 frac
ture stress, bending beam moduli, beam dimension
o248 A4 Kicgh Gieg 247 Table 59 4
Zate] FAEch elastomerE A7lsted WA
ohaBEF ARAY okiBed W3] B4 Lol
A 1 sl tids] g Ae® vepdrt. 200/
300 grade o}AZES] fracture energy 3+ 6.0J/
mEE A o) AR elastic solid®] 3} 249
Z3 v)ssiet, 28k Tyrin CM07300.2 7§ &A)7)
ShABES A%E 2 o] 1A Gefel 30wt
o4 19.9J/m?, 5.0wt% A= 454)/mi2 2
o8 Ko zR Ast 24 APAo] FHHEE
A8 el glck. o]l AMLE AHAATL ofx
TEA $5 7w LA Qg A3t 22
& A Vs Ae® Fds. getd )
A o}~ BEY fractures 7§ A ofAFE ul3le]
F& Y FEAA QoA =t

Table 5. Low temperature fracture data for as-
phalt and polymer modified asphalts

Asohalt Modifer Modulus K G
PR (polymer) | [GPal | [kNmS]| [Jm?]
- 0.45+0.03| 504+ 29 6.0+0.9
Tyrin
2 0.54+0.031101.2+ 7.6/19.9+35
007300 | cnporaocae)
Tyrin
.35+0.071133.8+12.0{ 45.4 £ 8.2
CM0730(5%) 0

Values are given with 90% confidence interval.
v.Z& £

—_

Chlorinated polyethylene elastomerd ARg-s}¢f
AlCl; Zujj3bol| 2] 14¢] 200/300 grade o}~ZEEZ
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