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Modification of Asphalt with Rubbers

Takashi SHINTANI
Tetsuo IIGUNI
Nobuo TAMANO

In recent years there has been a considerable interest in the use of rubberized asphélt for high-way

pavement construction and maintenance. The present paper describes the results of our laboratory study

designed to provide basic data on the modification of asphalt with natural rubber, chloroprene rubber,

and styrene-butadiene rubber,

When added to asphalt, chloroprene rubber was found to provide characteristics such as reduced

thermal softening, improved aging resistance, and increased penetration and ductility at low temperatures.

Remarkable improvement in elasticity, toughness and tenacity also resulted.

From the economical point of view, it may be concluded that the asphalt containing 1 to 7% chloro-

prene rubber as modifying agent is enough to possess physical and mechanical properties more suitable

for the road-building purpose than does the simple asphalt.
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Table { Properties of latex.

Polymer, Type. Conct(e;ﬁation
Skyprene LC40 Polychloroprene cation 40.7
Skyprene #405 Polychloroprene Anion 39.0
SBR Latex, Stylene-Butadiene Anion 49,3
(Asphalt Modifier Grade) Co-Polymer.
Natural Rubber Latex (Polyisoprene) - 61.0
Table 2 Testing methods.
‘ . T PEAK.

Softening Point Test JIS K-2531

Penetration Test JIS K-2530

Toughness, Tenacity Test J.R.Benson Method. X

Ductility Test JIS K-2552 §

Frass Breaking Point Test DIN-1995-U-6 i

Thin Film Oven Test ASTM D-1754-63T &
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Fig. 1 Sectional view through cup
before pulling in asphalt
toughness test.
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Area ABCD A is TOUGHNESS.
Area CDE is TENACITY.

Fig. 2 Fore-Elongation curve.
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Fig. 7 Force-elongation curves. CR modified asphalt.
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Fig. 8§ Force-elongation curves. SBR modified asphalt.
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Table 3 Effects of concentration of CR.
o Softening | Penetration o1 Toughness | Tenacity |Fraass Breaking
point, 25°C/100gms) (55%%1101;}1’) 25°C, > 25°C, ) Point
°C) /5 sec. ’ kg-cm kg-cm (O]
Unmodified Asphalt. 47.5 69. 150+ 51. 7. —10.5
1% chloroprene from .

? Skypremo 1.C40 Tatex|  48.0 74. 76. 35. - 9.0
3% 4 48.0 81. 150+ 134. 96. — 9.0
5% ” 49.0 87. 150+ 177. 147. — 9.5
7% ” 60.5 101, 150+ 153. 123. — 9.0
102 ” 72.6 107. 150+ 137. 114. | —15.0

Table 4 Effect of concentration of SBR
Softening | Penetration Ductilit Toughness Te_nacity Fraass Breaking
Point (25°C/100gms> (25°Cc n{) <25°c- (25°c-) Point
(°C) /5 sec. kg-cm kg-cm °C)
Unmodified Asphalt. | 47.5 | 69. 150+ 51. 7. ~10.5
1% SBR from Asphalt ’ _

” modifying type latex | 485 84. 66. 23. ~10.0
3% ” 51.0 60. 150+ 75.9 28. — 8.5
5% v 58.0 54. 150+ 6.1 49, — 9.0
7% ” 66.5 51. 150+ 18.1 63. — 8.0
0% 7 73.5 52. 150+ 14. o1. | —16.0
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Sogtoeir;itflg l;ggectf%ioon Duectility Tough s Tenacity Fraaslsjtl)ﬂi;etaking
(%)‘&mﬁwagwom)@wog m) |(25°C-kg-cm) °C)
Unmodified Asphalt 47.5 69. 150 + 51. 7. —10.5
1% NR from Soctox tipel . 61. — 81. 33. - 6.0
3% 7 56.0 58. 150+ 106. 61. - 7.5
5% 7 61.0 52. = 148, 72. —10.0
7% 7 67.0 43, = 141, 72. —22.0

Photo. 3 Frass breaking point test
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Table § Effect of chloroprene from different latices

. N Ductility o
Softening | Penetration (cm) Tough T :
: o . gnness enacity
By s P | A | i,
L}
Unmodified Asphalt 47, 90. 1. 100+ 47. 10.
1% CR from ikyprene LC40 47, 107. 9. 78 53. 17.
atex
3% V 51. 115, 37 97 102. 61.
1% CR from S{a{g/ep}r(rene #405 48, 89. 3. 49 91. 50.
3% ” 51. 111. 33 81 167. 143.
:
(35)
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Table 7 Effect of thin film oven aging

f)oflemng Point | Fenelrauon Toughness 'I‘enaczty
& (@"_Cﬂg_ﬂ_g_rﬁ_/ﬁ_sec) _ (25°C. kg—cm) _ (25°C. kg—cm_)__ Losson Heating
On inal Aged Original| Aged Original| Aged |Originall A ed (%)
g g g g
Unmodifide 48, .' 42 -. 69. | 47 | ‘ 7. I 16. ] 0.12
Asphalt. | 5(—12.5%)" I(~31.9%) |(+84 3/)[| (+128.6%)
3% CR | 48 | 535 | s | 7 134. | 131 %. ’ 89. 0.15
] (+11.5%), (= 7.0%) (- 2.2%) (= 7.3%)
8% SBK | 51. | s54. | gp. | 48, 75. 130 28. I 60. | 0.16
] ((+ 6.0%) 1(—20.0%) (+73.3%) (+u43%q
3% NR | 8. | 50.5 1 28 61. 10 0.22
| |(+0.80%) (+ 5.0%) — (-73.6%) (= sss/q

* Measures the resistance of asphalt to heat and air at 163°C

* Bracketed numbers are value of change on Aging.

Photo 4 Thin film oven test
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Photo. 5-1 Photo, 5-2 Photo. 5-3
Skyprene LC40 3% added as Skyprene LC40 9% added as Skyprene 1C40 7% added as
solid. solid. solid.

Photo. 5-4

Photo. 5-5 Photo. 5-6
Unmodified asphalt. SBR Latex 5% added as NR Latex 5% added as solid.
solid.

-

Photo. 5 Sample being elongated in toughness and tenacity test
(Penetration 60/80 asphalt.)
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