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Adhesive bond and moisture damage mechanism of asphalt mastic made
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Abstract: To investigate the rationality of zirconium tungstate (ZT) with hydrophilia property as the filler of asphalt
mixture, the surface energy parameters and work of adhesion for different fillers and binders were investigated based
on the surface energy and adhesive work theory. A moisture conditioning test method applied to asphalt mastic was
proposed, and then the variations of surface energy and pull-off strength of asphalt mastics were studied. Test results
indicate that ZT has larger Lewis basic component and Lifshitz van der Waals component, and 70# asphalt has larger
Lewis basic and acid component and Lifshitz van der Waals component when compares to SBS asphalt. ZT presents
stronger adhesive bond to asphalt at dry condition than mineral filler. However, water may be easier to enter into the
interface between ZT and asphalt, and replace the asphalt film on the surface of filler. Asphalt mastic made with ZT
shows the worse moisture damage resistance when compares with asphalt mastic made with normal mineral filler.
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Fig.1 Measurement of asphalt’s contact angle with sessile drop
method
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Tab.1 Surface parameters of immersed liquids

3.1

ST T A G Y v, n
ZEIRK 72.8 21.8 51.0 25.5 25.5 0.89
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Tab.2 Specific surface energies and components of fillers

BURKI s v v e Y]

S S S
Bk 19.62 6.89 12.73 7.79 5.88
B, 23.32 12.77 10.56 2.06 13.52
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Tab.3 Surface energy parameters of titration liquids

T WA 7L i i i i
ZEI K 72.8 21.8 51.0 25.5 25.5
ki 58.0 39.0 18.9 3.5 25.5
=R 64.0 34.0 30.0 3.9 57.4
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Tab.4 Surface energy parameters of asphalt

Wit o i it v i
T 70 SWiE 0 413 38.6 2.7 1.1 1.6
SBS st 30.5 29.8 0.7 0.1 1.3
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Tab.5  Adhesion works and surface free energies of asphalt

mastics at dry condition

RS W, /(m) - m?) s/ (m? - g") AG, /(m)-g™)
B+ B B 44.76 1.73 -77.44
R + ST 55.39 4.35 -240.94
7 H53 +SBS Wi R 36.56 1.73 -63.24
AR E:+SBS Wi 44.61 4.35 -194.07
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Tab.6  Variations of surface free energies of asphalt mastics
during moisture damage process
BRI AG,, /(mi o) s/ (0 ) MG, /(g
BB+ B -113.81 1.73 -196.89
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W A3 +SBS P T -106.32 1.73 -183.93
BRREL+SBS Wit -106.07 4.35 -461.41
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