12025 4F 4525 % 5515 W) B ¥ R HF T & ISSN 1671—1815 3
= 2025 , 25(15) :06486 -07 Science Technology and Engineering CN 11—4688/T ;. o

4

DOI:10. 12404/]. issn. 1671-1815. 2404490
SIFE A =ik, B, XU, SF. SRRSO E AR [J]. RREER S TR, 2025, 25(15) : 6486-6492.
Yang Sanqiang, Gao Yisong, Liu Qi, et al. Aging mechanism of asphalt modified by high dosage of rubber powder[ J]. Science Technology

and Engineering, 2025, 25(15) ;: 6486-6492.

BB R BB 2 LA AL

W ZAE, HEA, X H, IR, X)W
(b RZ S TR, WAbE AR TRV IS PP H AR AR e, fR5E 071002)

i W ATHRZSB IR F 02 AE AT 458 20% 25% F7 30% =A% R Bl 353 800 &, R w48 4544
S Bh Ao s PR SR I RN B AARIZ I F e WAL 5 A8 AF AL FF AT E AT S WAL F AR A B AL KA B PR BT
BB BRDERDEERRALE T E, SREN . 2T EHETRDEAR T EOAL BhE 2 E, 20% 5%
B fade s FES AR ANE L 4% 3.4% 4.3% T F IR 117.7% ;25% B RIE T FiaA 5 THS. 0% F &5 T
8.4% MR TFTH4.9% WhHER¥EA119.3% 30% %0, Bet@ T K, 5514 7.4% 9.5% 6.0% , 53 £ 128.9% ; ZAid
BY SHERHERTEOREREE D BETRRASEOE L MBI ESBR Y TRRAS ERFRBRT LR,
BB ERANBFEENSGETHRAL PRAIICE RS R THRIFEBETHE, ARKS B HFOAERELLTES 2%
vty R I PRI A FACI S Fo i FRRIBEG TN, FRRRARI T H XA RANERBET R IR FASB IR
FHENETRER LG RPRETHE RARKD FRORELAETEZEL,

KRR BB FE; GBI, ZANIE,; Wiy MO

TS U414, SCERbRERD A

Aging Mechanism of Asphalt Modified by
High Dosage of Rubber Powder
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(Hebei Civil Engineering Monitoring and Evaluation Technology Innovation Center,

School of Architecture and Engineering, Hebei University, Baoding 071002, China)

[ Abstract] In order to investigate the aging mechanism of high dosage rubber powder modified asphalt, with the help of 20% , 25%
and 30% of three different dosages of rubber asphalt, using four-component analysis experiment and infrared spectroscopy experiment,
evaluation of aging rubber asphalt four-component indexes change, and analyze the chemical composition and functional group changes
before and after aging, through the comparative study, to reveal high dosage rubber powder modified asphalt aging mechanism under
different aging conditions. The aging mechanism of high doped rubber powder modified asphalt under different aging conditions was re-
vealed through comparative study. The results show that: the aging of high dosage rubber powder modified asphalt components more
significant. 20% dosage, the saturation fraction, aromatic fraction and gum decreased by 4.4% , 3.4% , 4.3% , respectively, as-
phaltene increased by 117. 7% ; 25% dosage of rubber asphalt saturation fraction decreased by 5. 0% , the aromatic fraction decreased
by 8.4% , gum decreased by 4.9% , asphaltene increased by 119.3% , and 30% dosage, the decrease is greater, respectively,
7.4% , 9.5% , 6.0% , asphaltene increased to 128. 9% ; aging process, high dosage of rubber powder modified asphalt has less mass
loss, the combination of light components of the asphalt and cracked rubber binding reduces the light component activity and enhances
the resistance to aging; high dosage of modified asphalt in the aging conditions of carbonyl and sulfoxide group index growth is more sig-
nificant, which may lead to a decline in the performance of the The compatibility of rubber and asphalt is more susceptible to aging,
which is manifested by more intense vulcanization phenomena and changes in molecular chain cross-linking. The research results pro-
vide theoretical support for the aging mechanism of rubber asphalt, and for the practical application and maintenance of high dosage of
rubber powder asphalt pavement, which is of great significance to improve the performance of rubber asphalt pavement.

[ Keywords|] modified asphalt; high dosing binder; aging mechanism; four components; microanalysi
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Table 1 Four-component content of matrix asphalt

55 T i A %
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Table 2 30 mesh rubber powder component content

oy 2R B E SR/ %
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BRI 48.90 +0. 6
7B 33.75 £0.3
K5y 6.87 £0.5

TERPREBRAE IR T, R i o 35 U ARl 48 17
2R R e, HAR S 20% .25% K
30% WyB AL, BT KRR A T G TR
FEAELCRT BOM ATG R, 1235 4% BEAS [R) vk B AR e
MBI G R EERADTE . TERR R
SERNNAJG , fE R 5 W 75 B9 IR A& W 16 58 IR
(165 CBY 175 °C) F A% K 30 min, PAMESEHIGS)
RE, BEEHIRAYE TEYIHLY, LL 600 rad/min
H R — 2 P, AR E 7, i PR e 290 T 1 R
EME . BB AR S R R 20%
SRR R SR AR (T R S B R R
EREE A BRI A 175 °C 5 BB A
w453 B4 I, B YOG R L [ T 2
175 C LA P4k st % ik 5 85 VI (] 75 28 4K, %5 Ak e
6] 40 ~50 min, KR 200 ~210 °C , BTHIH}E 8 ~9
min , IR AP e MRS e
2 XWAHRIEIT

P TN E 5K R BE(A) N
20% (A1) 25% (A2) 30% (A3), ZAbFr B (B) . ok
246 (B1) i ib(B2) KiZMk(B3),

FRE IEAS I 30 1 11 B ), % 19 1F A8 Rtk AT
RIGBETt, it o k5, ARt Ak
3 s,

BT IES R, R K AT 22 4L 58 4 M7, X rr
il £ 8 = Fh 45 5 B B A e P 10 7 0 S A B v AR
FaE AL T IR NP B0 AR 30 Ak s SRR

®3 EXHBAREIT-—RBE
Table 3 List of orthogonal test program designs
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Table 4 Changes in the four components of rubberized
asphalt in different aging states
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Fig. 1  Variation of four components at different

doping aging stage
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Table 5 Aging test mass loss values
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Fig. 2 Fourier infrared spectra of different blended

rubberized asphalt before and after aging
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Table 6 Carbonyl and sulfoxide indices of rubber
asphalt before and after aging
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Fig. 3 Changes in carbonyl and sulfoxide indices of 20% ,25%
and 30% blended rubber asphalt before and after aging
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