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Influence of Aging on the Wide-Temperature-Range
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Abstract: Infrared spectroscopy and gel permeation chromatography were used to study the mechanism of modified
asphalt, and rely on the wide range of temperature scanning test to detect changes in linear viscoelastic characteristics
in the range of 20—140 °C, discussing the short-term aging and long-term aging influence. The results show that the
styreneic block copolymers(SBS) modified asphalt is a typical two-phase material whose aging process is composed
of asphalt oxidation hardening with SBS phase oxidation. When the asphalt phase is aged, the oxygen is absorbed,
the relative molecular mass gradually increased, and the asphalt becomes hard and elastic. When SBS is subjected
to oxygen, the relative molecular mass is gradually smaller, and the asphalt gradually becomes soft and viscous. The
two behaviors exist simultaneously and affect the viscoelastic characteristics. When the temperature is low, the asphalt
phase hardening is predominating, the phase angle of aging is decreased, the modulus rises. When the temperature
1s high, the SBS degradation dominates, the phase angle increases, and the modulus may even decline. In short-term
aging, SBS degradation is more obvious, while in long-term aging, the asphalt phase hardening dominates.
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Fig.1 A typical amorphous polymer modulus-temperature curve
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Fig. 3 GPC test results of base asphalt before and after aging
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Fig.6 Temperature scan results of SBSMA under different SBS contents
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Fig. 7 Temperature scan results of rubber asphalt
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Fig.8 Wide-range temperature scanning test results of base asphalt before and after RTFOT aging
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Fig. 11 Wide-range temperature scanning test results of base asphalt before and after PAV aging
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Fig. 12 Wide-range temperature scanning test results of SBSMA7. 5 before and after PAV aging
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