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Determination of master curve of dynamic shearing
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CHI Feng-xia' , ZHANG Xiao-ning’ , WANG Li-jian’, LIU Yu'
(1. Zhejiang Scienti [ic Research Institute of Communication, Hangzhou 310006, China; 2. Road Engineering Research
Institute, South China University of Technology, Guangzhou 510640, China; 3. Guangdong Provincial Freeway Co. ,
Ltd. , Guangzhou 510100, China; 4. School of Communications Science & Engineering, Harbin Institute of
Technology, Harbin 150090 , China)

Abstract; In order to overcome the limitation of the conditional evaluation, a dynamic frequency sweep
of asphalt mixture was performed using a dynamic shearing rheometer, and the master curve of the
dynamic modulus change with the frequency across 15 orders of magnitude was obtained. Based on the
master curve, the full-time full-frequency analysis becomes possible to study the viscoelastic property
of asphalt mixture. The concepts such as the ultimate frequency, the rheological region, the steady
state region, the low-frequency or the high-frequency turning point, were presented after discussion
and analysis. The study results indicate that the dynamic rheological test is an effective means to get
the master curve of asphalt mixture which provides the sufficient conditions for the full-temperature
full-frequency analysis. The 5 concepts derived from the form of the master curve reflect the essential
properties of asphalt mixture.

Key words: road engineering; asphalt mixture; dynamic shearing modulus; master curve; full-

temperature-full-frequency analysis

W 75 B #1:2007-09-13.

E&WB HRARPAEEIH (50278037).

EEB AN AR XEE (1979 -, L 4. AR5 7 ] 238 % T 2. E-mail: chifengxia@126. com
BIEEE . KE 7951 -, 5B 2832, W5 7 W 8 B T2, E-mail: prozxn@163. com



+ 350 - THRKRFFHROLF R) % 39 &

3 H SR A A i e CEI 7 B T 82 A TR O3
B M T HEAT I ) SR PE I T B R A
BEEY B% PR RE L anEE A VK fU5E . SHRP $2 H
AL B FE bR, Q2RI T G /sind [ R 2 Z& 14 48
B« Ji SR IR BAEE SRy M 0 75 1) o TR O 48 A L
AR, R B E R AR R EE SR
A AT TR DAY B R A AR i 2k R AR Y L AT RE AR AR
AR . R SR PR AR R D R T RE R H
Ui 500 T TR A RHREAE s R 32 £ e 8 7E 42 i
SR BN X A4 R R BE 4T 3l A 40 3 L Rl AR A
B REAS Al 5 2R S A8 Ak e #9811 ) 5 ik
2 10 B o FH R 23 B 85 38 Rl Y b R L 4T
VN AR PR . BT, KA U IR SR 3 S AR &
F ML Ty ik 2 02 B T/ o R IR i e
D P30 2ok o U 4 B AR A5 . 3l A BR B i A
AR KR RAT SO T L S A AE — 5 1 Ry BRAE 5
M HL i Tl BT — € B 1 2245 3 960 &
2 5 2 2 A A AT A 2 Y 22 5
PEFAE S 32 i 2R A 45 2R . BX I 4 ff 4H X v
) L bR 3R A5 5 75 TR A R S it 2k DL
AT 5 0 TR G R A T it 2 R IBOR A R Y Jk
ANEVE S AT 20w o TR X A

— BB 5T 22 0 L 38 1 30 25 05 R F i ( Dynamic
frequency sweep, DFS) iR 56 7] LB HE M IRAS Ui 5
TR G R 8l 25 8 DI G K A R e 5 BE 4913 A2 4k
R AR G E A BT R L R
FE TA 2 m) R 1Y e 98T )i A2 {0 AR-2000,
i 3 X TR G R AT i SRR A R AR R A
BHY G BTS2k
17k
1.1 HEIYIAE

AR-2000 =5 it 2 X ( Advanced rheometer)
AL AT /N AL RS T B9 DES 35, Hoal 5
LI SR e S ES I TS N - W B u i =SB TTT Pu
IR Bl i 0 B 2 22 A8 E 5% 5 U0 ey 4, AT e )
P BN AR A 2 AR X g R A B R
OO IR G 8 2% 0

G* — Tmex — Tmin @B
Ymax = Ymin

FH T~ Tonin 7391 D R KA /NI B T 5 Vi~ Yo
399 Ry B R AN e /N 5 W AE
1.2 iK5e s

FRAIR BN A RSF 2 50 mm X 10 mm

ERHR
- -

XS

E1 {RRESEE

Fig. 1 Test principle and equipment
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Fig. 5 Characters of G* master curve
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