202045 7 H
BA1E HaH

0O K 2

Journal of Zhengzhou University ( Engineering Science)

(T %R Jul. 2020

Vol. 41 No. 4

T EHD . 1671-6833(2020) 04-0012-05

AERGENEGRE

FHETHEREBAEITAMAR

e, KX, RAH, TmE

(FBIN R KA BL 5 TR B, R A8 450001)

W B ARTARRARGEFEESEBHE

EAMT HHREAESITHERNE, AL R

FIRE A E

FRPAEAT R Z A A3 ST R TR B L 57 K AF 56020 0.001% ) 5 % it é‘ &%, W

57 1) BR AR A B AR AR R AR R R A A5

Z:m{\alm

TARSTAHGRELIR, BRAN . £ FE

BN, ARG EFREERRRGELFTHARSHERAZEAAZLL  EARAS HEA, B

A& AAEE
RSk EAYRBIFRG,
BHEBRRETHRLZMBRE, 2P EELSRA
3 4 50% 55% . =W H

WO RAR BB EFIRSH I EHRIANLE, ETREEAARS
WA R B A A — R0 B, B R o7 A5 R T BMA AR A e,
J 25 Cob, AR W&
BN BRTHSTFTHERAD LERITHF

WABE ST F R

oy B AL AR A5 B o
B L5k % fa

R Ao g I HIR R
IR 00 AE RO A 0R

Fl B 252 F 77 3 B A BT AR, Ak 8, 35 T A 6 T B 49 55 BE A 4 B 4

KEIR: BA

FE 45 %ES: TUS35 XHiFRER: A

0 5

Ehgsy Mﬂ%ﬁﬁ%ﬂﬁ%ﬁ&% £ 71 (4 4
B VTR AR A @A AT N 2 R TE i 3R
wﬁwnmnﬂ¢mmj%m%f%ﬁ¥M&@
PHCEEE S A S PERE B WK L T
Wit e —Fp KRR, v LK B AR et 38 A
)P E RGO, DT 3R 9 O R g P
B L BLANAS B 7 T AL ) B O S U 9 I TR L i
FHIATR B E B 22— L, AT DUYE I i TR
R TE MR B A TR RE X U T AT &
BF SR, DT A 25008 K 1% 1T 1) 9% 55 77 101 o

KT B A 7 o B e e X

$M4E?W$&KTWQ@ b 2R
ﬁﬁ%m JHBHT D E R AR e A &
B, T ERAE R AR O AT I X T K
(9 PR IT TR . a4 i & ek g o
IR A TR A Y =B vi Tﬂwakﬂﬂﬁ#liﬁ
W IEH AL P R A B R 5 T e atie 45 3
uwﬂ%ﬁfﬁ&%%ﬁ%ﬁmLﬁTﬁﬁZ&L
B 2 EURMAR R A3 B 38, W 7 IS 3K 952 5F 75 i sl

il

K A8 B #:2020-02-21; &7 B #§ :2020-05-09

FIRE ;2 MFHTRG; a0, o
doi: 10. 13705/j.issn.1671-6833. 2019.04. 007

JIN s Zf O ) 20 25 BT U AR SO U 7 I R AT
97 -F A -1 05 I, HOR H AR s IR0 I 75 K
([ A A TERE , & BB AL S BT R 0 1 A
I 50 5 I O 77 JES ¢ A 22 R 5 Shen 457 {5 B DSR
WY B A4 Be A 52 ma PR 2, 3 BH I 2808 77 KF
WA 2T A A N 1] e A A R 1 A BiE T S
WY 2 4 2 3 g 5 - A - T 25 R e
SBS M 5 T R A A I U T K H A T RE

U i REl i /N A e e X T T R A At e
Ao tE AN R, 3R i A 58 G R A 30t 4 B
TW%%?QQA”ﬁ%ﬁ%ﬁEWH%L%H%
KEZET T HAAYERETEN AR s g R 2, M
ﬁ%A%WWQMKE@ﬁ%ﬁ@aTﬁ%@E
R, HZIEBUHEREN AT MR —IER
SR A 3k 7 1) B B R [ B B ol T2 B
HRA AR B AR, A A e 2
AR B A e T B RN, LA b
%%%KW%H%H%JE?%?%FF%@&
Fi-HAARE, I HAEAFRE S T W
Mﬁﬁ%ﬁ%ﬂ%@Mﬁ%%E%AﬂT%%%
JBE I H A AT O BT A R

BEETR:ERA AR AR ST H (51708513) ;i) {4 1 1 J5 BHFIT H H 328 3% (001802008 )

BIEIEE T 2 (1985— ), 2o, W /3 JF B A, KR K22

Liruixia031@ 163.com

A BBz, W, 32 B R GE BT R AR BT S, E-mail.



55 4 3

IR A A AN TR A 05 R R AR LB AR R T RO A A AT R 13

1 BB ERFTE

1.1 FE#r

AR R T 70 5 5L 5 7 S B 4 4L
N 10% (¥ O B 4 0 75 e PE A 10T T SR AR
ARFEFR AT 25 C Y& ABE 435k 65.3 (0.1
mm) 32.0 (0.1 mm) ;5 AJEFEH 5500 -1. 09,
=0.64;5 CTFERESF 0y 42.5 em (11,3 em; #ifl
STk 48.4 °C (57.5 C, WM A K AT
¥y o SH AR SCHRL 1], ) v 3 5 U0 2L A6 AL )
B E A 1 S U S K A K
1.2 WA *
1.2.1 9% %RK%

SR 2h 25 B 40 3% A A% ( DSR) FF J& W 75 8 S 1
PE S5 U . AR PR OGBS R SRR N
8 mm [H]BH 2 mm (47 AR, 56 il B 25 °C
WISIEN 10 Hz, A8k 3%, ARG (1) iH5
Wi R B D,

D=1-6,/G,, (1)

Krf:D AP, % 5 G, h WG B R Pa; G,
FoR A WY 2 B, Pa,
1.2.2 &4 knXn

T R Ik BB 05 B S e S 1k
2, 3 5 A R R T R (U R AR TR B R
Ash@a ™ o 48 5~20 min W5 — KW 7 I /Y
PERE . b TN X U 7 A T R 1 S i W e
FH/NREAE (0.001% ) 1 2G5 1 1) A 43 4 B
F 1,808 A 8 0 K Y R /N F 0,001/ min [}
KL E, AP HERES A HERKESE
10 Hz 25 CF #4790 95 050, @A 1R B 40 ) 128 B
15.20.25 .30 °C, 7F 4 Fhl T 397 R 1 45 1
20% 1) 9% 95 -H @A, A, 725 C R iR I
JEAR G E 43 5 R 40% .50% .55% .60% 80% [t ¢
55 -H AR,

2 RBERELHH

2.1 AAHERZE
TS REN HRAEIT RN, EHEK R
M (2) N B AR .
G, -G,
"¢ ¢ (2)
Kb HI @A 18580 6, il 5 7 s i i &2 80y
VIR, Pa; G, iy B BB A7T & A 1 1 2 4085 1)
Wi, Pa; G, i HALA &L R BB, Pa,
VERCA AR B 25 °C L 45 20% N 3 5

HI

TR SRR 00 7 T 9K 1) 7 M0 b A Oy LR
DA R TR AR 316 45 I R3S K 26 11, iy 810
e G RUINCH i A S IR AR B U S
frs o WL Al LA Y 2 U R R U
8 S 1) i 5 i 4% i A I T A o R
HEamaop Sy S i w2 [ @G g i
3 R i Bt 2 R S AR E TS AR E B it
o Hob MIR ORI &N Y LTI B
A 5] BT AR 38 T, ol £ B R SR T AR, O LT LA
KB A A AT O ) RO G R T A R
AR AR IR B GR  Di PR EER BE A  E
REAY KA, 0 O ) P B © 4 A I IR IR 28, AT
P ECE G ARG, YT KA A @A AT e
73— 77 W1, A6 7 K A B B B, 22 32 3 fil
ASPER R R G A O YD B A R
R i 728 A P G R, R O A R )
WMARTES. ARARERMREMREILP 2
KSR, GBS 5 R B T B R @A RE T,
PEREMIIKE &8 TRaE o AL, A A5 I 7 1K
PRI S fe R HE W R T 1, 900 al e e i 1
WA ks i A s R

1.2+

A HIRERK
—v— R ERE
L0 o g
P
A /r -
08| s
S A/Y
gos- [/
T /¥
& 4/
& 04/
I
02/
|
0 1 1 1 J
50 100 150 200
&4 [Al/min

Bl HERFABEMEHLE

Figure 1 Typical self-healing curves of asphalt mortar
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Figure 2 Self-healing curves of asphalt mortar

under different temperature
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Figure 3 Self-healing curves of asphalt mortar under

different damage degrees
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Figure 4 Self-healing curves of different asphalt mortar
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Table 1 Healing index of asphalt mortar under

different conditions
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Study on Self-healing Behavior of Asphalt Mastic under Different
Damage Degree and Healing Temperature

YUE Jinchao, ZHANG Shixing, YUE Mingjing, LI Ruixia

(School of Water Conservancy Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; This study aimed explore the evolution process of the self-healing behavior of asphalt mastics in dif-
ferent damage degrees and healing temperatures. The virgin asphalt mastic and rock asphalt mastic were used
as the research objects. The Dynamic Shear Rheometer was used to examine the application of 0. 001% small
strain to different fatigue samples. The self-healing behavior of two asphalt mastics under different damage de-
grees and healing temperatures were observed during the healing period. The results showed that in the middle
temperature stage, the self-healing curves of the two asphalt mastics under different damage degrees showed an
overall growth trend, and the specific performance was a “two-stage” type, that was, a growth and develop-
ment type before self-healing and a stable curve after self-healing . In the middle temperature stage, the effect
of increasing the healing temperature on the healing rate of asphalt mastics become weaker and weaker. There
was a certain threshold for the damage degree of asphalt mastic. When the fatigue damage degree was lower
than the threshold damage degree, the asphalt mastic could be restored to the initial state. When the healing
temperature was 25 °C, the threshold damage degrees of virgin asphalt mastic and rock asphalt mastic were
50% and 55% respectively. The incorporation of rock asphalt increased the molecular force, and significantly
improved the cohesive healing strength and rate of asphalt mastic, but at the same time its molecular fluidity
was reduced, thereby weakening the initial stage of adhesive healing properties.

Key words: asphalt mastic; rock asphalt; fatigue damage; self-healing; self-healing mechanism



