Evaluation of Graphite Nanoplatelets Influence on the Compaction Properties of Asphalt Mixtures
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Introduction Viscosity Tests Tribological Tests with Rough Surfaces

In recent studies, it has been shown that the addition of small amounts of Graphite 96 : : 2.0 To consider the surface roughness of aggregates, the ball and of the plates were roughened
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il Biidlers sl e @ oo e Blomee sisiher hiees S 4 radius of 20 mm and a slope of 2°, while in Minnesota viscosity was obtained with a Brookfield 6% GNP
reSults was the sienifi duction in th P b ' ; e ed hi & viscometer equipped with the standard SP 27 spindle. The same temperatures as tribological tests (s N Canupnnnnns . e . . . :
gnificant reduction in the number of gyrations required to achieve ) NARE, 130T a6l 150°C) s homestilaitadl, Al desttiog eftommed o Nores wes doms uging g The method consisted in immersing the ball and the plates in hydrochloric acid (HCI) for
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: These results confirm that the improvement in the workability of GNP mixtures cannot be explained Shear rate [1/s] - | - ! e
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Most likely, a different mechanism is responsible for the reduction of compaction efforts. In this research, an approach based on Tribological Tests with Smooth Surfaces g 0.10 il () (©) 50 10 @) () (©) « Values of 4 measured at low speeds (in the red box)
tribological testing is used to characterize the lubricating behaviour of asphalt binders with GNPs. : : : should be neglected, due to the sliding of the plates
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T L ey - - @ (®) © The tribological results obtained with smooth of smooth substrates. Conversely, the rough surfaces tribological test shows that the lubrication properties of the binder were
e S A FIGURE 2. Stribeck Curve. - . 0.00 o 1 0 00 1000 0.00 o 1 " 00 w0 | substrates are shown in Figure 7. progressively improved in the boundary and mixed regimes as the GNP amount increased. .

/ v 2 % VTVi‘lfchStc‘;)‘:’::sl;Ocn“;:s an e fﬁ;ﬁﬂiﬁﬁfﬁfﬁi&:ﬁo four regions, | Speed [rpm] | Speed [rpm] A general increase in the coefficient of * Since the rough substrate mirrors the actual aggregate roughness more accurately than the smooth substrate, the enhanced workability
the boundary regime (a), occurring when the lubricating film is (a) (b) friction with the increase of GNP is observed of GNP modified mixtures can be attrll?uted tg the fact that GNPS may occupy the space between the asperities of the aggregates,
thin and, cznseq“entlllya a high p ii (:letmln;ned by the strong 0.24 for all temperatures reducing the overall roughness and thus improving the lubrication.

Sl o S AN S SRS SO R SR interaction between the asperities of the solids; ‘ : . . . . . . 5 . . . . ..
PSRRI B e R S e S et (), R 6 D 6 1) (e, TR - Control « A general decrease in the coefficient of The trlbologl.cal tests p.erformed .Wlth. rough substrates der.nonst.rated that, for a given bmde.r, fI‘lCt.IOIl increases significantly as the
o (’)' I S (i))' - the increased thickness of the lubricating film, which reduces = 0.20 | 3% GNP friction with the increase of temperature (or temperature increases (1.e. the viscosity decreases), especially in the boundary regime. This finding once again confirms that the
a the direct contact between the solids; = ol I ! 6% GNP . . . ; ; ; ; ; ; ; ; ; ; :
T s It et = (), ) T (o e S 016 mutemmge . decrease of viscosity) is observed for all viscosity 1s not the on}y parameter 1nvolyed in the compaction of asphalt mixtures. Increasing temperature (decreasing viscosity) may
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FIGURE 7 Tribological test results with smooth surfaces: (a) 110°C; (b) 130°C; (c¢) 150°C
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tribological tests, both smooth and rough substrates were investigated.



