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Study on Phase Structure of Rubber Asphalt Binder Based on Han Curve
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Abstract: According to the disadvantage of large variability of the dynamic shear rheological test for rubber
asphalt binder, the complex shear modulus, phase angle and phase separation temperature of rubber asphalt
are investigated with different gaps of parallel-plate and different meshed rubber powder which are scanned
under different temperatures and frequencies. The result shows that (1) using 10% maximal complex shear
modulus as strain-control condition for the dynamic shear rheological test of rubber asphalt binder can ensure
the result meets linear viscoelastic assumption, the repeatability of the test result can be obtained with 2 mm
gap of parallel-plate; (2) the slope of Han curve of rubber asphalt binder is increased at high temperature
with the decrease of the particle size of rubber powder, the phase separation temperature of the modified
asphalt with 100 mesh rubber powder is 70 °C , while the phase separation temperature of the modified asphalt
with the mesh number of 40, 60 and 80 of rubber powder is 60 °C; (3) the temperature in platform area of
the storage modulus curve under different temperature-frequency spectrum is consistent with the phase
separation temperature reflected by Han curve.
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Tab.1 Main technical indices of base asphalt

R reiE| F T 0" IR ATk
EFABE (25°C, 100 g, 55)/0.1 mm 61.8 TO604
EFABEFEEL PI 0.3 T0604
EEF (5 em/min, 15 °C) /em 141 T0605
BALK Tren/C 51.2 T0606
A/ C 308 T0611
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Tab.2 Main technical indices of SBS — D modified asphalt

I H BARZSR oS R Rk
EPAJE (25°C, 100 g, 55)/0.1 mm 30 ~60  42.3 T0604
A PI =0 0.12 0604
ARG R EL =0.997 0.998 1
G (5 em/min, 5 °C)/em =20 23.2 TO605
AL Trep/C =60 78.1 T0606
EENBEE (135 C)/(Pa - s) <3 2.6 T0625
N g/ =230 316 T0611
B (25 C)% =75 79 T0662
AL % <+1.0 -0.3 TO609
TFOT Ji5
R FEABE (25 C)/% =65 69  T0609/T0604
L (5 em/min, 5 °C)/cm =15 22 T0609/T0605
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Tab. 3 Particle size of waste tire rubber powder

JBEANs G 100 H 80 H 60 H 40 H
Ky B0 H 80 ~ 100 60 ~80 40 ~ 60 30 ~40
MR A%/ mm 0.15~0.18 0.18 ~0.25 0.25 ~0.4250. 425 ~0. 60
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Fig. 1 Result of strain scan test of rubber asphalt with
different gaps of parallel-plate
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Fig. 2 Strain scan curves of rubber asphalt rubber powder
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Tab.4 Gap of parallel plate for temperature scan test
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Tab.5 Average value of complex shear modulus in temperature scan test

A RILEE N Z RO G /Pa

WA
58/C 62/°C 66/°C 70/°C 74/°C 78/°C 82/C
FEWFE (0.5 mm) 4625.1 2 866.9 1763.6 1081.8 700. 8 445.5 308. 4
FEFEWTHE (1 mm) 5174.3 3174.9 1992.5 1267.1 779. 4 516 341.3
FEWHE (1.5 mm) 5 284 3199.9 1993. 4 1272.6 789.2 521.4 343.9
80 HRMLWiH (1 mm) 15 465.3 10 945 7964.2 5832.1 4 220.8 3120.1 2321.8
80 HA K WiT (1.5 mm) 33 654.7 24 698 18 922.7 13 703.7 9 965. 6 7 689. 4 5447.8
60 BT (1 mm) 12 592 9 365. 5 7293.5 5 724. 667 4 570.367 3 640.3 2 939. 067
60 H e (1.5 mm) 37 343.7 27 774 20 613.7 16 478 11 648.7 8495.5 5959.8
60 HE K WiH (2 mm) 38 901.3 28 798.3 21339.7 16 756.3 12 107.7 8 828.7 6212.1
40 H i (1.5 mm) 27 374 19 787.7 14 522.5 10 610 7597. 4 5577.2 4 065.3
40 HIE W (2 mm) 39 963 29 131 21 199 15 458 11 066 7 798.8 5 086.6
40 HI T (2.5 mm) 39 110 28 293. 4 20 482.9 15 007.2 10 822. 1 7 544.5 5 035
6 REARARENTIMETRRM
Tab. 6 Variable coefficient of complex shear modulus in temperature scan test
o AR T S B oy DA R A8 5 R A/ Pa
58/C 62/°C 66/°C 70/°C 74/°C 78/°C 82/C
FEWE (0.5 mm) 1.01 1.83 2.42 3.09 2.88 1.65 3.6
FEWHE (1 mm) 2.18 2.02 1.91 1.42 2.37 1.54 2.67
HFEWE (1.5 mm) 1. 16 1. 16 1.12 1.27 1.2 0.8 1. 44
80 HA K WiH (1 mm) 6.38 5.85 6.23 5.08 6.76 7.11 8. 81
80 H K WiE (1.5 mm) 4.58 4.07 4.33 4.17 3.69 2.94 2.95
60 H# Wi (1 mm) 45. 67 45.76 44. 15 39. 18 32.44 26. 54 18. 04
60 H#ei#E (1.5 mm) 1. 04 0.71 1.16 0.99 2.5 1.8 0.39
60 H Wi (2 mm) 2.99 2.31 0.97 1.71 1. 41 1.31 1.21
40 H i (1.5 mm) 32.55 34.18 35.08 35.55 36. 06 36.01 34.77
40 H i (2 mm) 1.17 1. 87 2.4 2.43 3.28 4.08 3.19
40 HE (2.5 mm) 1.91 2.84 5.48 4.28 3.43 4.92 2.15
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Fig. 5 Han curves of modified rubber asphalt with different meshes of rubber powder
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