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Research on the fusion mechanism and mechanical property of the

old and new asphaltbased on atomic force microscope

GUAN Bo', ZHANG Depeng', LI Yu*, YAO Gang®, HAO Peiwen'
(1. College of highway Chang’an University, Xi'an 710064, China;
2. SinohydroBureau 7 CO. LTD, Chengdu 6100814, China;
3. School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an, 710055, China)

Abstract;: The paper analyzed the microstructure characteristics and mechanical properties by using atomic force
microscopy (AFM) to explore the evolution law of microstructure in the diffusion process of the virgin asphalt and
aged asphalt, to ascertain the mechanism of blending between virgin and aged asphalt. The relationship between
microcosmic morphology parameters and mechanical properties of recycled asphalt was studied by means of
quantitative analysis of microcosmic morphology parameters for virgin and aged asphalt extracted by analysis
software. The results showed that part of asphaltene was dissolved so that the number of “bee” structure reduced
and the volume of “bee” structure increased, so as to increase the distance between each other and reduce the
interaction force. The dense mesh structure became loose and modulus of asphalt reduced. What's more, the

morphological parameters and mechanical indexes of fusion area were between aged and new asphalt.
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Fig. 3 Height map of new asphalt, fusion zone asphalt

and aged asphalt along the AFM needle path
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Fig. 4 Operating principle diagram of AFM force curve mode
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Fig. 5 Force curve of asphalt in area A
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Fig. 6 Force curve of asphalt in area B
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Fig. 8 Force curve of asphalt in area D
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Fig. 10 Elastic modulus of asphalt in different areas
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Fig. 11 Relationship between the number of honeybee

structure and the elastic modulus of asphalt
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