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Dynamic Rheological Properties and

Microscopic Characteristics of Ash Mastics

WANG Ming*, LIN Fajin®, LIU Liping*
(1.Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 201804, China; 2. Highway

Bureau of Quanzhou of Fujian Province, Quanzhou 362000, China)

Abstract: Ash components were extracted from button rock
asphalt, which mixed with the pure asphalt with the mass
proportion of ash and asphalt as 0.8 ¢ 1. The dynamic shear
rheological tests, X-ray diffraction analysis techniques and the
scanning electron microscopy were applied to the study of the
rheological properties of ash and mineral filler mastics, and
microscopic characteristics of ash and mineral filler. The
results show that ash mastics has a better high temperature
with the high

temperature grade up to PG76 'C. However, the two mastics

rheological properties than filler mastics,

have a similar trend for the changes of performance when the

temperature and the frequency increase. There are some
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protrusions and depressions structure in ash material with a
fluffy scale-like surface. The vertical micro scale amplitude
reaches 0. 35 ym and the specific surface area is much larger
than that of the mineral filler. A well-developed porosity and
ditch grain structure can enhance the adsorption of filler for
asphalt, and the bond strength of asphalt and aggregate
improves. The film thickness of the structure of asphalt
increases, which prevents the water molecules from damaging
the asphalt-aggregate interface.

Key words: road engineering; ash mastics; mineral filler

mastics; dynamic rheological properties; microscopic

characteristics; adhesion property
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Tab.1 Mineral performance indicators
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Fig.1 Results of ash and mineral filler by XRD test
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Fig.2 Rutting factor of ash mastics and

mineral filler mastics
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Tab.3 The results of dynamic shear rheological test
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Fig.3 Temperature scanning curves of ash mastics and

mineral filler mastics
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Fig. 4 Frequency sweep curve of ash mastics and

mineral filler mastic
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Fig.5 Scanning electron microscope image
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Fig.6 The feature of longitudinal ups and downs
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Fig.7 The results of roughness quantitative analysis

B RE RS 55 RA RS 22 3R K,
TRA3 40 B ) bR T AR R T R, PR R Y
AR E AR KR 22 572, AR T AR H B A
TR . 3R R Ry K 0 O R B 114 3% TG 44t A 1 5 4%
KA ELR AL, KI5 L BRI S5, ] LAY S 3
BEXF R B0 % R . EI A, B T ARFLBR B 4 4
FH BORMURL B SRR B 4 BEEAR A 43, SR R TH
FCHLARS FLER A A 3k, U 4 SR 22, I8 4 3 R
W LT RENEEEYE RZRARE, Ui ER
AT S 5 B0 7 -4 bR A e B e 16 B A A, B
P R 1 B B R A T o A5k SR AR 4, f5 S 1 2 TR
FIUR AT 5 2K 1) M R 7= A B B W R, T DA
WIMAESKAMBEEER. BF TRERE. B
I, T L HE I AR - oI A 2 0 7 TR A R R DL
LW R AR KRR E T
2.3.2 RASHEA BRI M

kT BSEIK 43 BT LS 0 30 7 e 2K 0 B M
BRI IR G RUK R B 0 R, L AC-13 RN
151, %) W H IR AR BRA K 20 & B8535 80%)
B 1R A R SBS SR IR A RHW K B e M Be
FTOR , ARAE Wi & 1B A R K e 8 T 1 VR il B 24 5
FE L (TSRO R PEAHE AR AT B ik, I3 45 SR 8
B,

H1 8 T, JLFP SO A 75 1R Ak B B 2
5 H (TSRO A28 K, BRA B0k > SBS B >3
PR AR A, BRA Bob: VR ah 85 2458 B Lol
96. 5%, KT H B HFIREGHBH 67. 7%, HE I
SBS #i4:# TSR 85. 6 Y IR EL /| , IR 5340 R A7 7E R
RERATIEARM TSR, WE TIHTIRA R



Eal S

BR, 4 AR BUA I T KK Bh A T M R A A WA 571

KB EVERE. BRI, IR 4355 R 1) 2 THT 40 WA 3, T
P 1 U AARRL B A R B 35 I T A T
HHEERE K G TR -FR 5w,
THHEIRA R KR . [, 4 S0 5E BUR
FISCER[11] Sigit Pranowo HJ#F%T . BRA $R5K B FL
B A IR S , RIS RO W LR A T IR -6 8
MIEEE A e IR BRI EE B R BRI A R 55 R 2
— B, SEBR TR R A AT DL SRR A A T R

HIRERA TR T Z WX,

1207
= o0t 96.5
$ 100 656
w80 77
% 60F
#® 40}
5 .

mmE AR BRASYE  SBSHE

RARBER
B8 EAaRKBEREBLER

Fig.8 The TSR test results of asphalt mixture
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