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Micro-scratch Test and Parameter Analysis of Asphalt
Mixture Interfacial Transition Zone
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Abstract: The interfacial transition zone (ITZ) of asphalt mixture at room temperature was analyzed by micro-scratch
test combined with scanning electron microscopy (SEM ). The spatial geometric range of I'TZ was deduced, and
the fracture toughness and friction coefficient were determined. Three-point bending test and nano-indentation test
were used for comparative verication. The results show that the ITZ region of asphalt mixture has clear
characteristics, and when the load is 100 mN, it is more suitable for the micro-scratch test. Under the scratch effect,
a large fracture surface will appear in the ITZ region, and the thickness fluctuates between 10—30 pm, which is similar
to the results of nanoindentation test. I'TZ friction coefficient increases gradualy from aggregate to asphalt mortar,
and tends to be stable after reaching the maximum value. The fracture toughness value obtaind by micro-scratch test
is close to the three-point bending test result, and the three-phase medium of aggregate, 1'TZ and asphalt mortar can
be better identified from the fracture toughness curve, indicating that the preliminary analysis of asphalt mixture I'TZ
can be easily realized by micro-scratch test.
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Tablel Designed gradation of asphalt mixture

Sieve size/mm 16.0 13.2 9.5 4.75
Passing ratio (by mass)/ % 100. 0 97.2 71.2 45.3

2.36 1.18 0.6 0.3 0.15 0.075
30.5 18.6 13.5 10.0 8.30 7.3
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Table 2 Parameters setting of micro-scratch test

Scratch No. V/(pm-s ) d,/pm F/mN
L1 10 400 10
L2 10 400 50
L3 10 400 100
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Asphalt mortar
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Fig.4 Fracture toughness distribution of asphalt mixture
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Table 3 E,, and its standard deviation of each
phase by nano-indentation test

Asphalt
Parameter Aggregate 1TZ
mortar
Number 38 33 18
E,/GPa 82.65 0.27 8.35
Standard deviation of
4.120 0.015 5.520
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Table 4 Fracture toughness and its deviation of specimen

d./mm K./(MPa-m'?) R/%
12 0.153 2.548
15 0.160 1.911
18 0.165 5.096
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