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Tab.1 Properties of base asphalt binders

M5 25CH AJE/0.1 mm 10 CHERE/em  Hfbui/C Pl EE A HiRHkE/C
70" Wi 68.7 >150 58.8 0.741'5 -26 58.8
90" i 77.1 >150 52.3 0.200 -26 52.3
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Tab.2 Aggregate grade of Marshall test
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Fig.1 Adhesion ratio variation after

mixing natural asphalt
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Tab.3 Test result of boiling method and comparison with photoelectric colorimetric method

g Yy & XRA W 23
B &% FME/ % FMSER FHR/ % R B 45 41 Rk R/ %
70" Wi H 4 48.3 4 42.5 3 20. 1
70" +2% KIRIH 5 55.2 4 50.6 4 43.2
70" +4% KK Wi 5 57.5 5 53.4 4 50.3
70" + 6% RIRWiTH 5 59.1 5 53.9 4 46.2
90" Wi H 4 47.7 4 39.6 3 19.7
90" +2% KR FH 5 54.7 5 48. 1 3 38.5
90" +4% KRRV T 5 58.4 5 48.9 4 45.2
90" +6% KIRWIH 5 56.2 5 47.3 5 51.3
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Fig.2 Immersion Marshall test of 70"

and 90* asphalt
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Fig.3 Freeze-thaw splitting test of 70

#

and 90% asphalt
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Adhesion Between Asphalt Modified with Natural Asphalt and Aggregate

Based on Photoelectric Colorimetric Method

MA Feng', FU Zhi-peng”, FU Zhen’, CHEN Bin-hua'

(1. School of Highway, Chang’ an University, Xian 710064, China; 2. CCCC First Highway Consultant Co. ,Ltd; 3. School of

Materials Science and Engineering,Chang’ an University, Xian 710064 ,China)

Abstract: In order to know the adhesion between natural asphalt and aggregate, two types of base asphalts and
three kinds of typical aggregates were selected. The adhesion between asphalt and aggregate were tested using
photoelectric colorimetric method with different doses of natural asphalt into base asphalt. The test results were
compared with that of boiling method. And the relation between adhesion rate and adhesion level was estab-
lished. Meanwhile water stability of asphalt mixture through immersion Marshall test and freeze-thaw splitting
test were studied. Test results indicate that asphalt-aggregate adhesion can be analyzed quantitatively by photo-
electric colorimetric method, and the optimal dosage of natural bitumen can be determined more accurately
from the standpoint of adhesion. The adhesion may be improved significantly after base asphalt mixed with nat-
ural asphalt. But the improving degree is different with different base asphalt and aggregate. The test results of
boiling method, immersion Marshall test and freeze-thaw splitting test verified the reliability of photoelectric
colorimetric method.

Key words: road engineering; natural asphalt; aggregate; photoelectric colorimetric method; adhesion
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Research of Large Bus Electric Power Steering System Based on Fuzzy Control

CAO Yan-ling, LIANG Fa-ming, LIU Meng-nan, XU Li-you, YAN Xiang-hai

(College of Vehicle and Traffic Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract; In view of the bus electric power steering ( EPS) controller based on the steering torque and speed
expert system or look-up table is used to produce control signal, which can not effectively reflect the current
situation of the axle load and its adaptive performance is poor. Based on fuzzy algorithm principle, this study
designed a control method of circulating ball type EPS which is suitable for bus. Through the establishment of
the EPS system dynamics models, this paper shows the control principle of the servo system ;through the upper
and lower control strategy research of the assist motor current, system control scheme is determined in which
coefficient k is decided by associating load and speed ;based on MATLAB Fuzzy logic toolbox Fuzzy controller
is established. The relevant rules completely cover the original control area and the coefficient k follows the
change of load reflect well. The simulation based on ADAMS shows that when load changes from no load to full
load at 35 km/h,the driver’s steering force reduced by 65% and the largest steering force decreased by 5 N
compared to the original control system. Servo torque effectively reflecting the load change and the steering per-
formance tuns good.

Key words: electric power steering;control model;fuzzy control ;membership degree ;control rule



