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Abstract: To investigate the regulation of loss factor(tan &) on fatigue life of SBS modified asphalts, four types of
modified asphalts were prepared with the ethylene stearic acid amide as a plastic lubricant. The microscopic
characteristics of modified asphalts were analyzed by the infrared spectrometer, atomic force microscope, and
differential scanning calorimeter. The parameters during continuous and intermittent fatigue processes and the loss
factor(tan &) were measured by the dynamic shear rheometer. The results show that due to the hydroxyl and amino
group, the hydroxylated ethylene stearic acid amide (HPT ) promotes the lighter components in asphalt binder more
easily fill to the SBS phase. The low-temperature flexibility of SBS+HPT composite modified asphalt is not
deteriorated, its 70 °C tan & is significantly reduced, its fatigue life is greatly increased, and its self-healing
performance is enhanced. The ethylene stearic acid amide without end group treatment(HPT-E), which only contains
the amino group, can enhance the interaction between asphalt molecules. The tan 6 of SBS+HPT-E composite

modified asphalt at 70 °C is slightly less than 2, and its fatigue and self-healing performance are also improved. The
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ethylene stearic acid amide treated by ammonia removal(HPT-R) only contains carbonyl, which slightly increases

the network density of polymer phase. The low-temperature flexibility of SBS+HPT-R composite modified asphalt
is improved while the 70 °C tan ¢ is slightly decreased. The fatigue life of SBS+HPT-R composite modified asphalt

is similar to that of the SBS modified asphalt, the self-healing performance is enhanced.

Key words: modified asphalt; plastic lubricant; loss factor; microscopic phase structure; fatigue performance
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Table 1 Physical properties of modified asphalts

SBS+ SBS+ SBS+
Parameter SBS-MA
HPT HPT-E HPT-R
Softening point/°C 63.0 84.5 77.5 61.5

Penetration(25 °C, 5 s,
100 g)/(0. 1 mm)

Ductility(5 °C)/cm 41.5 21.5 23.0 59.5

51.5 52.0 52.5 70.0

Rotational viscosity
(135 °C)/(Pa-s)

Segregation/C 1.9 1.5 2.0 1.6

Residual penetration after
film oven aging/(0. 1 mm)

Residual ductility after
film oven aging(5 °C)/cm
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Fig. 1 Distribution characteristics of functional groups for plastic lubricants and modified asphalts
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Fig.2 2D topography and 3D phase diagram of four modified asphalt samples
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Fig. 3 DSC curves and glass transition temperature of modified asphalts
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Fig. 6 Fatigue parameters of modified asphalt under continuous loading
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Fig.7 Fatigue parameters of modified asphalt under intermittent loading
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SBS-MA, 1 7 1 22 in 2% 45 4 7 X T SBS-MA. [i]
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Table 2 Fatigue life and self-healing parameter of
modified asphalts

SBS+ SBS+ SBS+
Parameter SBS-MA
HPT HPT-E HPT-R
N,5/times 1758 28 330 5775 1559
N,50 e/ times 5064 86 975 21187 5947

HI/% 188. 1 207.0 266.9 281.5

P 7 . H AR T AR T ROR A F HPT M
HPT-RZJd] .

3 it
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tan & P AR I8 3 3 ; SBS+HPT B f AL 1Y 0% 55 75
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fir 5 SBS-MA I3 5 3 Flr 2, 45 B 15 195 19k g 2 9 1 i) ¥
FN AT £ 5 SBS MU T 09 A AR
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