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Probabilistic Conditional Preference Network Assisted Interactive
Genetic Algorithm and Its Application

SUN Xiaoyan, ZHU Lixia, CHEN Yang

( School of Information and Control Engineering, China University of Mining & Technology, Xuzhou 221008, China)

Abstract: Interactive evolutionary algorithms with user preference implicitly extracted from interactions of user
were more powerful in alleviating user fatigue and improving the exploration in personalized search or recom—
mendation. However, the uncertainties in user interactions and preferences have not been considered in the
previous research, which might greatly impact the reliability of the extracted preference model, as well as the
effective exploration of the evolution with that model. Therefore, an interactive genetic algorithm with probabi—
listic conditional preference networks ( PCP-nets) was proposed, in which, the uncertainties were further fig—
ured out according to the interactions, and a PCP-net was designed to depict user preference model with higher
accuracy by involving those uncertainties. First, the interaction time was adopted to mathematically describe
the relationship between the interactions and user preference, and the reliability of the interaction time was fur—
ther defined to reflect the interactive uncertainty. The preference function with evaluation uncertainty was es—
tablished with the reliability of interaction time. Second, the preference weights on each interacted object were
assigned on the basis of preference function and reliability. With these weights, the PCP-nets were designed
and updated by involving the uncertainties into the preference model to improve the approximation. Third, a
more accurate fitness function was delivered to assign fitness for the individuals. Last, the proposed algorithm
was applied to a personalized book search and its superiority in exploration and feasibility was experimentally
demonstrated.

Key words: interactive genetic algorithm; uncertainty; possibilitic conditional preference networks; personal—

ized search
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JEBEALIE S RS2, 8 AR TE N S A 2% (5~ 2
WA FIRMNSECH = W50, B IAE
WTHala >2), W RX, RS

S, =PH,d™+ Y PHX. (1)
i=1,2,3,
1E TX, AL HEIRI (R~
S, =PH ™+ Y PH X (2

St PO TX( 8k RX) B0 % 2 {5 B 0 %.
AT BIAE] RX, 4hAY SIR,

H, ,d™*
SIR, = : . (3)
HL iXL_(ix
=123,
TX, kb1 SIR, Fy
H ,d™
SIR, = —=2———. (4)
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Fig.1 Probability of successful single-way transmission
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Fig.2 Transmission capacity versus the maximum
outage probability
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Bidirectional Transmission Capacity in Wireless Ad Hoc Networks

CHEN Changhai'”, LI Nana®, WANG Jing’, LI Zhenfeng’

(1. Research Center of Optical Internet and Mobile Information Networks, University of Electronic Science and Technology of
China, Chengdu 611731, China; 2. School of Computer and Communication Engineering, Zhengzhou University of Light Indus—
try, Zhengzhou 450002, China; 3. Sichuan Engineering Technical College, Deyang 618000, China)

Abstract: The research of the transmission capacity in wireless Ad Hoc networks based on bidirectional chan—
nels grew slowly. The closedform expression could not be obtained. As a result, the relationship between the
transmission capacity and the network parameters could not be expressed exactly. To solve the problem, the
system model of bidirectional transmission in wireless Ad Hoc networks, was proposed to redefine the bidirec—
tional transmission capacity based on the symmetrical bidirectional transmission channel, and to derive the
probability of successful transmission and transmission capacity for bidirectional transmission. Numerical re—
sults showed that, the probability of successful transmission for single transmission was affected by some net—
work parameters, and was mainly determined by the density of transmission pair with which the probability of
successful transmission would increase. The bidirectional transmission capacity was mainly determined by the
maximum outage probability. When the maximum outage probability was a small value, the bidirectional trans—
mission capacity would increase with maximum outage probability, while the quality of communication would
reduce, so how to choose a suitable maximum outage probability was very important in real networks.

Key words: Ad Hoc; bidirectional transmission; transmission capacity; maximum outage probability; density

of transmission pair
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A Novel End-to-end Service Provisioning Model in Reconfigurable Network

MA Ding''*, ZHUANG Lei', LAN Julong’, MU Xiaowu®

(1. School of Information and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. College of Information Science
and Engineering, Henan University of Technology, Zhengzhou 450001, China; 3. National Digital Switching System Engineering
& Technological Research Center, Zhengzhou 450002, China; 4. School of Mathematics and Statrstics, Zhengzhou Uriversity,
Zhengzhou 450001, China)

Abstract: Current service carrying network mapping algorithms ignored the business category of the service re—
quest, which resulted in the disconnection between the business carrying phase and the service provisioning
phase. To address this problem, a novel end4o-end service provisioning model was proposed, in which service
carrying networks were constructed considering aggregating service requests belonging to the same business cat—
egory and customized end-to-end services were provided via establishing the corresponding service path over
the service carrying network. To evaluate the feasibility and effectiveness of the proposed model, a service car—
rying network mapping algorithm with hop constraint was and desighed Layered Graph algorithm was used to
select service path. Simulation experiments on a large mix of service requests showed the impact the hop con—
straint had on network performance in terms of cost, revenue, acceptance ratio, length of service path, etc.

under different working load, validated the effectiveness of the proposed model and algorithms, and eventually
determined the optimal value of hops. When the value of hops equaled 3, compared with the situation in which
the value of hops equals 4 or 5, the achieved performance was approximately same,and about 50 percent and
75 percent cost of constructing service carrying network can be saved respectively.

Key words: reconfigurable network; atomic capability; service carrying network; service provision model; serv—

ice path
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Research on Randomization Attribute Protection in Single Cloud Serivce Provider

LI Shuanbao'’*

(1. Department of Information Engineering, Henan College of Finance, Zhengzhou 451464, China; 2. Key Lab of Aerospace In—
formation Security and Trusted Computing Ministry of Education, Wuhan University, Wuhan 430072, China)

Abstract: User randomization attribute privacy protection included attribute set updating leakage and attribute
leakage of key in Single-CSP ( Cloud Service Provider) , which performed mainly through proxy authentica—
tion, zero-knowledge proof, the trusted third party and anonymous signature. Focusing on attribute protection
heavily dependent on third—-party key distribution and attribute authority, this paper presented a ciphertext poli—
cy attribute-based group signeryption randomization attribute protection scheme. When a user calculated the
key factor, the scheme controled CSP getting key associated attribute information by using certificateless group
signeryption connectless cross—validation; it reduced the minimal number of attribute set for signcryption need
by using attribute revocation and attribute segmentation to mutual independent with sign key and encryption
key, and resisted an attacker forged signatures of attribute set updating. In key service-centric, it designed the
identity verifying mechanism of group signcryption, and controls masquerading as other user. The scheme im—
plemented the protection of the randomization attribute security and message privacy.

Key words: CP-ABE( ciphertext policy attribute-based encryption) ; key; signature; verify; unforgeability
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Tab.1 Correlation values and BER during all kinds of noise and filtering attacks on watermarked image

ek 1 B ARSI SCHR 15 B3k LDPC #5455 )7 %
NC Ry /% NC Ry /% NC Ry /%

HUER TS ( 72 var =0.01)  0.994 5 1.8555 0.993 1 2.343 8 0.973 8 9.863 3
HER TS ()52 var =0. 1) 0.940 8 30.761 7 0.936 1 36.523 4 0.9322 34.570 3
EHMETE (72 var =0.05)  0.961 1 16.308 6 0.944 3 27.636 7 0.953 0 21.191 4
ER AR (F722 var =0. 1) 0.958 7 17.480 5 0. 946 2 26.074 2 0.946 3 25.5859
HRE g (3 x3) 0.948 9 22.656 3 0.9322 57.515 9 0.9312 35.742 2
TG g (4 x 4) 0. 966 8 13.085 9 0.993 7 2.148 4 0.964 6 13.575 4
KIEIEE (3 x3) 0.9150 43.554 7 0.9727 10.058 6 0.925 4 38.769 5

R2 AEBYILL I TR Ak ED BB RIREG R

Tab.2 The BER and recovedred watermark image caused by crop attacks
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Blind Digital Watermarking Algorithm Based on Fountain Code and
CDMA Spread Spectrum

ZHANG Weidang, WU Lin

( School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to improve the robustness and watermark capacity of digital image watermarking system,
this paper presented a digital image watermarking algorithm based on fountain code and CDMA spread spec—
trum techniques. LT code for the purpose of encoding the original watermark was adopted, and then CDMA
spread spectrum techniques was used to generate the encoded watermark information. The encoded watermark
information was embedded in the DCT domain of the carrier image. Blind recovery of the embedded data was
achieved by using the character of cross—correlation function of the orthogonal spread spectrum code. The error
watermark bits would be deleted by setting decision threshold and then using the correct watermark bits to de—
code, which could ipmove the robustness of digital watermarking system. The result showed the scheme pro—
posed in this paper could embed larger quantities of information and raise robustness, especially it was robust
against JPEG compression, noise and cropping attacks.

Key words: digital watermarking; CDMA; fountain code; DCT; robustness
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Tab.1 The contrast experiment results of PSO-SVM, PSO-L.SSVM, voting method, DE-L.SSVM,

SaDE-LSSVM and HDE-LSSVM %o
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PR R SRR R SRR R SRR IR R R R R R
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2 99.70 0. 44 99.78 0.44 99. 96 7.95 98.83 0.55 99.21 0.46 99.93  0.39
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Elite Opposition-based Learning Based Simplex Crossover Cuckoo Search Algorithm

LIN Yaohua, WANG Lijin

( College of Computer And Information Science, Fujian Agriculture And Forestry University, Fuzhou 350002, China)

Abstract: Cuckoo search algorithm iteratively uses Lévy Flights random walk and Biased random walk to
search for new individuals. In this paper, an enhanced cuckoo search was proposed, which employed elite op—
position-based learning, simplex crossover and parameter control for the fraction probablity. The elite opposi-
tion-based learning strategy was used to avoid the new individuals being homogeneous in the Lévy Flights ran—
dom walk. The simplex crossover strategy was utilized to reduce the inefficience of Biased random walk. The
chaotic map was used to adaptively adjust the parameter pa to balance the exploration and the exploitation.

The results of experiment showed the proposed strategies were overall effective, and make a great improvement
on the performance of solution and convergence.

Key words: cuckoo search algorithm; simplex crossover; opposite learning; chaotic maps
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Research on the Method for 3D Tolerance Analysis Considering Tolerance Principle

ZHAO Fengxia, JIN Shaobo, LI Jifeng

( School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A method of considering tolerance principle for three dimensional tolerance analysis was put for—
ward. Based on small displacement torsor ( SDT) theory and modal interval arithmetic, the tolerance models of
size tolerance and geometrical tolerance of the feature of size apply independent principle, envelope require—
ment, maximum material requirement, least material requirement or reciprocity requirement, were established
respectively. By using the space vector to represent 3D dimension chain, a mathematical model was built to
calculate the closed loop tolerance based on space vector loop stack principle. The application of the proposed
method was illustrated through presenting an example, the tolerance analysis steps were given, and the availa—
bility of the proposed method was proved successfully.

Key words: tolerance principle; tolerance analysis; tolerance modeling; small displacement torsor theory; modal

interval arithmetic
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Time-of-use Price Optimization Model Considering Line Loss

ZHAO Guosheng, ZHAN Tianle, LI Bo

( School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The current TOU price optimization models failed to consider the significance of reducing line loss.

Through the relationship between line loss and load fluctuation, the targets of the proposed new TOU price op—
timization model, which was based on price elasticity matrix of demand, were to minimize peak-valley differ—
ence and line loss. The optimization model, which was a nondinear multiple objects optimal model, was
solved by ideal point method. It was proved by example that the new TOU price optimization model could avoid
the peak load and reduce the line loss.

Key words: time-of-use price; line loss; price elasticity matrix of demand; multi-objective optimization mod-

el; ideal point method

( B35 32 )
Network Intrusion Detection Algorithm Based on Hybrid
Differential Evolution Algorithm

WANG Yaoguang', CHEN Weiquan', WU Zhenbang', QIN Yong®, HUANG Han’

(1. Guangdong Dongguan Quality Supervision Testing Center, Dongguan 523000, China; 2. School of Computer Science and Net—
work Security, Dongguan University of Technology, Dongguan 523000, China; 3. School of Software Engineering, South China
University of Technology, Guangzhou 510006, China)

Abstract: Intrusion detection algorithm based on machine learning method is one of research hotspot in the
field of network equipment testing. In the face of the real-world application requirement, machine learning
methods should be further optimized to achieve accurate and stable detection effect. The study optimize steadi—
ly several key parameters of least squares support vector machine ( SVM) by designing a hybrid differential e-
volution algorithm with disturbance vector and improved the intrusion detection accuracy and stability of least
squares support vector machine ( SVM) algorithm by means of adaptive parameter tuning. The experimental
results in KDD Cup 09 test set showed that, the proposed network intrusion detection algorithm based on hy-
brid differential evolution algorithm had better performance on average than many similar algorithm at present.
Key words: network intrusion detection; stability test; hybrid differential evolution; least squares support

vector machine
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Design and Implementation of Motor Servo Control System Based on FPGA

CHANG Yiping, LIU Qin, YANG Lei

( School of Electronic and Information Engineering, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: In order to meet the real-time control requirement of servo system, a dc motor control system based
on FPGA was designed. The position and speed controller were realized in the Nios II, and the current loop
was executed in FPGA. In order to reduce the torque ripple, an Anti-Windup PI controller was designed. The
lead-ag controller was adopted for the position controller. The simulation and experiment result showed that
the servo control system had better steady and dynamic performance, which met the requirement of the servo
control system.

Key words: FPGA; Anti-Windup; biss; servo control
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Circular Arc Representation Based on Mobius Transformation

REN Liangpin, XUE Junxiao, ZHANG Chaoyang, WANG Dingbiao

( School of Software, Zhengzhou University, Zhengzhou 450002, China)

Abstract: In CNC machinery, the industrial products and machinery parts are often represented by circular
arcs. A new method for representing circular arc based on Mébius transformation was presented in the paper.
By constructing the Mobius transformation between a straight line segment and a circular curve segment, the
arc curve was expressed as a form of complex rational function, and a complex rational arc spline function was
also constructed based on the smooth constraints and the Mgbius transformation. The representation had no
weight factors or control parameters, and it was geometric and affine invariant. Compared with the classical
method for representing circular arc, such as NURBS or C-curves, the presented method was much simpler.

Key words: CNC; circular arc; Mébius transformation
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Fresh Agricultural Product E-commerce Distribution Routing
Problem Considering Time Demand of Customer

CUI Yan, ZHANG Zixiang, SHI Xin, WANG Xiaoliang, WANG Zhenfeng

( School of Electro-mechanical Engineering, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: This paper aims to explore fresh agricultural product E-commerce routing problem under uncertain
environment. Considering the characteristic of the bounded rational of customer decision, fresh agricultural
product E-commerce routing optimization model was established based on Cumulative Prospect Theory ( CPT) .

According to the characteristics of fresh agricultural E-commerce supplier for fresh features. The model took
the minimum cargo damage costs, transportation costs and the penalty costs as objective, the agents point de—
mand, goods loading and times window of logistic services about customer requirements as constraints. An im—
proved Particle Swarm Optimization algorithm was used to solve there parts of model respectively. reference ex—
amples. Simulation and test results showed that, the model based on CPT met customer requirements on time
window more accurately and improved customer satisfaction. This study could provide theoretical support to the
fresh E-commerce suppliers to optimize the distribution path.

Key words: CPT; vehicle routing problem; fresh E-commerce; time windows; an improved particle

swarm optimization
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Tab.1 Expected region entropy and image quality

index for three method
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4.911  4.997 4.773 0.438 0.457  0.461
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Tab.2 Expected region entropy performance stability

of image segmentation for three method
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35010 11.370 0.210 11.408 0.430 11.140 0.790
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241004 6.374 0.387 6.193 1.358 6.158 2.041
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Tab.3 Image quality index performance stability of

image segmentation for three method

ARICTTi: PSO DE

Sl

Lena 1.148 0.765 1.079 1.494 1.157 1.376
Cameraman 1.870 0.613 1.526 0.421 1.772 1.232
Baboon  0.419 1.490 0.441 1.689 0.450 1.660
35010 0.519 0.471 0.528 0.474 0.535 0.609
126007 1.280 0.598 1.197 2.501 1.206 2.103
241004  1.102 0.608 1.097 1.169 1.137 1.942
113016 0.739 0.236 0.728 0.376 0.699 1.284
385039 1.363 0.160 1.309 1.790 1.475 1.018
368016  2.031 0.376 1.947 1.483 1.962 1.215
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Tab.4 Computation time for three method s

ML A7k PSO DE
Lena 1.485 1. 871 2.138
Cameraman 1. 995 2.395 2.017
Baboon 1.938 1. 850 1. 749
35010 2.116 2.287 2.431
126007 1. 649 1.927 1. 818
241004 2.017 2.251 2.514
113016 1.729 1.954 2.137
385039 1. 652 1.798 1. 819
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Based on the Mean Shift Clustering Multilevel Threshold Method

CHENG Quan', LIU Xiaoging', LIU Yuchun', WANG Zhiliang’

(1. Mechanical and Electrical Engineering,Zhoukou Normal University , Zhoukou 466001, China; 2. School of Computer & Com-—
munication Engineering, Beijing University of Sclence & Technology, Beijing 100083, China)

Abstract: In order to solve the problem that the number of selected thresholds in multilevel thresholds cannot
be usually predetermined, a novel multidevel thresholding method based on Mean Shift Clustering technique
was proposed. Using Mean Shift technology to explore the potential mode center, the various thresholds of ad—
jacent to the mode center was automatically determined by using of iterative threshold selection method, and
then the method of multidevel threshold was used for image segmentation. The experimental results showed
that, relative to the original image, contrast of the image split with Mean Shift clustering technique was greatly
improved. This method could control the segmentation precision flexibly by simply modifying parameters of the
program, and could be widely used in the technology of single threshold segmentation, multidevel threshold
segmentation and detrimental compression and other technologies.

Key words: multilevel thresholding; image segmentation; iterative threshold selection; segmentation evalua—

tion
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A Review: Pre-warning System of Oil-Drilling Engineering

LI Guang'?, ZHANG Heng', WANG Jie', ZHU Xiaodong', YUE Caitong'

(1. School of Electrical Engineering Zhengzhou University, Zhengzhou 450001, China; 2. 22th Research Institute of China Elec—
tronics Technology Group Seventh Research Department, Xinxiang 453001, China)

Abstract: Warning technology of drilling engineering was the key technology of drilling safety protection.
Through the monitoring of real-time well site drilling process parameters, huge amounts of drilling data mining
and intelligent learning, abnormal state modeling and optimization, abnormal characteristics of the early warn—
ing model online judging process, achieved the goal of oil drilling abnormal state early warning, and preven—
tion of drilling engineering accidents. This paper reviewed the development course of early warning technolo—
gy, introduced the drilling engineering warning technology architecture, and also introduced the early warning
technology in detail and compared their characteristics, finally depicted the development of future early warn—
ing system for drilling engineering.

Key words: drilling; pre warning; data mining; feature extraction; modeling
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385 -394, [12) TZ2. b R 5T HO0 T B MM
(2] X% e HRAE R LU 07 SUPT L 5 K BB R PN e 1007 (D). 1 RGeS,
B (D). A HSM At TR B, 2014, 2014, 38(1): 97 - 103,

(3] KRG R H Uk 2 E MR BT (D]

Reaseach on the Topology of MMC with DC Fault Isolating Capability

ZHANG Qingzhi', LI Zhihui®

(1. College of Mechanical and Electrical Engineering, Xinxiang University, Xinxiang 453003, China; 2. School of Electrical En—
gineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To solve the MMC-HVDC dc-fault, a new sub-module topology with DC faults blocking capability
was proposed, which could be used to block the fault current by its structure characteristic. On this basis, in
order to restrain the adverse effects of sub-module capacitor voltage rising during the fault time, a new sub-
module topology with a damping resistor was proposed. The topology not only could block fault current, but al—
so had sub-module capacitor voltage suppression effect. An 9 level SBMMC-HVDC simulation model was built
in PSCAD/EMTDC platform, and the simulation proved the proposed new topology was correct.

Key words: flexible HVDC; dc faults; MMC; sub module topology; sub module capacitor voltage
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HKHEARERERTEEZT/EEMAR

B, MEE, REA, AEW,

LT &

(L RZRA: PORIRL 5 TR  BRVE P22 710064: 2. F G4 Sl AT B, e 75°7° 810008)

W OE: R T ALRERRELRE,CTAMARIERT e LR E AT A T, R BT
7 THAR BACHE T L5 U 42 Bl A B B30 TIRBE. i@ L A 50 A R st L R B, 94T T #ra R
£ TAEM G B &, ST AR RN SR IR AR A L AR MR o ok, AR Y AR AR S 3 AR
WA547, =5, KA 5 A& ERKHRE, TRBREZ W AT £ 04 TR - ISAR LS A 0 = )3
K. 25 RO, Y 300 BEAR 4% 45 23T iR 0 S AR B Rk R 49 T AR L.

KB I8 TAZ; RIREE L AR JE; fEShAE AL TR

hE 4 EE: U416 217 CERPRARAD: A

0 5%

R 2 R 2 R s S O B i R
ZE NG00 | R 5 RO LA S B A A B TG 225 44 1
(B A A . 7% %E 12 Lean Concrete)
SRR A e R - M H K R R T R
JRREAT A2 WAt 5 22 , T 280 0 O 18 B0 o i P i
I APET 4, S — R B A S Z R

Sy B T A8 5 3 T 45 K A 1 3 2
ARG BIAR AR RE 1R ol TARE I3 i, T4 R A
R S T 5 A 5 B L T 44 e T A
TE 225 ) 2 5 S48 . 5 VD R T 0 12 4
R A R A 7 RN TS I T e I R 2 K
A . BAT, HA UL BLE Bl A 2% IR 5k 1 3
RO ZAFR) I B A0 B 6 T A IR R
FEA G B 4% 50 n 750 s 376 9 0 T 25 X AR B
FKUE AR R EF R TR T E
R 7 3214 S Bl 260 7 9, 2 3o 7 v TG 4R 0
T A0 B SR 1 B B 5 R R L TR
BLIA B STk SRR S SR HE TR L, 7T L
AR S IR R R 1 R 9 R AL T
HUBRAN T U8/ T IR, B M TR 55 X 455
(75 Y. 5 X 0 B R 22 FLIR BE 1 347 T 45 IR

5 F5 HH#A: 2016 — 07 - 28; 1&1T B H#A: 2017 -01 - 19

doi: 10. 13705 /j. issn. 1671 —6833.2016. 06. 014

ARG D HZ LR AR TRIRE L,
B B S G R TR A TR L 1 A, 7 SO T
PESEATARHT, 32 3 T &F X S0 B TR 2 IR L R 2
AR 7 BRI R R,

1 SBERREL TEERZMER

A 2, U B N B B A 4
(L33 A 7 T8 S S . YR 66 18 I o 3h vk
PRI AR R KRN R, 0 SR
LI B B PR /DN T SR A TR A hh 14 286 B e A
At , R AR A K B IR R IR B A 5L B 2s
BRI VR A 1 R KR, R A L Sh . R L iR
Vo6 T AN T AR R A5 M 2R B 4 1 g%
MAEMB B IR Akt a

1.1 &

TR ATIRE R R KR FEARAS , A 7K
Ve 2, ) SR O, 75 T 160 B S L
TR T TR A AR TR A L 2
N EARA R £ I K AR T
SES L AR T IR R B AN K L S I
SR BE ST AATE. R AR K YR R k3
TS AN B FE 43 ST, 200 /N R - (0 B v,
7 DRI, BT L R R L I L

EEUA: [5K A RPF IS B BT H (51208047 51208046) , Hf [6 1 -+ J& Bk =7 3 4 B¢ B 5T H ( 2013M532005;
2015T81000) , ¥4 FHE TR H (201722]763; 2017252 764)
PR HEE PR ( 1981— ) , o, WV 26 N 122 R o Bl 0832, 0 2 I S8 e b4 R 5 45 4 J 1 A9 AF 2, E-maill:

shengyanping2003@ 163. com.
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B YIRS OR O .
1.2 KXtk

BRI IR KK s oE IR AR K T
FHARE. KK H /NI R PR JEAR 0 5 ) O sl
BN 2 KRR, BARIR SR BA BRI
TS (B HAAR PRI OROK PR AL 22, TR, 7R 52 PR
AR A K R mR SRR B PR, 7K
Yo 75 RN, B DR R L ORAE E
1.3 ®=®

FRL R B 22 [UR 52 SR R AT Y RE i,
HIAKPERSIEAL I WL R RLAERE Z ] A
A RS T S, (2 AR AR BRSSO 2
P TRE AR B AR, S Holm B RS2 1.

2 TIEHEMNFEERR

TURSGE L K PSR A, g i T
SRR e 2 1] 14 DA JEE B0 JE B, A A eHE S
25 B, 0 R ST BE L 1T L BE AR AR
FE BN , SO R TR S R 2 1] FRRS SR T
T PR L. G B T 22 TR BBE = AR W5 70 A i H
2 TR AARIIE R4 TARPE R R PSP IR, DL
W TAEHE.

P B 6 AN Ak 2 R 6 F AT ok 2R
AR I TR B L AR RE ) D7 1. X T B e IR AR B L
P& BRI A REHERR I A [R5 PR RE 1) 22
St X TR S PR R P BERUE SR RE

G R R S A 2 L ELFE B 22 SR Rt
ULHCER AT BE EAT AR [ A 9% A8, ED % /N
SRR (4 5 IO T AN AEAE XS 6 .

AR Y BB AR A, T LM
R R AR 7O AR [ RE L WRRR I 9 B R 0
XIS B VR A R R (R AR L AR L)
PR R IR T 2 5, V& B R A 30T v o
FARE X R T S R R 2% TR A X - 2
TR A A 35 2 HG O 7, A B 37 3 8 i T I £ ]
PRVEESR , R, 7T LA SR FH A3 B BT S0 1
PrIREE I TAEME.

3 SBERRERLITEEITM

3.1 RERAEME

SEF KR R ZR08 42. 5 58 14 -0 1438 30 ik
RRERAKUE , BOARSTERR UL 1. BT RTINS RLE 7
LTARMAT PG AT FARSRIR 305 T3 2 3 3.
RS AR , AR ICZR LA 4.

AR 2 22 T T IR R B2, SE 35k
TEAZIAER AT 16 2 R SR A (7K 7K
UG S S SN Y U NS00 s I 1 [ L G
AR B HZ AR LR AN S sy 4
TR BRI IESE SR Lio(47) BT 3 512 HF I
By, Horh 4.5 3 2331 MR AR 2 HE, BLAR Y
P LU AT R D2 6. 7E R L, 0 IE A2
g R AT 22 3 R 22 0304

&1 KERARIER

Tab.1 Technical index of cement

KU 25 7 588 B / MPa

IKVEMERSAT T 58 JEE / MPa

HELS IS E] /min qME PR

i H

3d 28 d 3d 28 d

HI5E Ak 1% KR % BETE

SEINAE 3.95 8.7 19.3 45.8

232 318 3.76 28.0 B

F2 HEEBEAER
Tab.2 Technical index of thick aggregate
R MMERES oK FVe E IR R
WH (geem™) F/% B/% HE/% H/%
Scf 1.452 0.877  0.40  5.82  6.50

®3 PERFEARIEER
Tab.3 Technical index of thin aggregate

1 Eil1)i S & FRWEE/ K

E| L /% (grem)  E/%
STE - 2.86 2.10 2.937 1.283

x4 HEEMEERTEEEX
Tab.4 Thick aggregate gradations

fFL/mm 31.5 26.5 19 16 9.5 4.75 2.36
EIRL 0o %~ 60~ 30~ 10~ 0~ 0~
B % 100 75 50 30 10 5

*5 REBIBWAELRBWEZIZITERAKER
Tab.5 Table of factors and levels of orthogonal

design for lean concrete mix ratio test

W r
IKF s A B C
KA w/%  KRHIE /% WHBI%
| 5.75 7 33
I 6.00 8 36
Il| 6.25 9 39
v 6.50 10 42

3.2 RESH
K 6 B iR B0 4 ST B 9% ST , HLGE
T R 7 b1, RS SR 1K T
SRR, R, JLAE5 Sk 1, T, 1, AUV, 22l di
KA SR IMEZ 2% BRI E. BE IR/ IM R %
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TG, 25 B T S B VR P YR R B2 AR

81

DR Z AR AT bR (L B3 W L 3 o e 22 R/
M K

HERF AT LAAS B4 520 KR 3k VB AH Y 5
/N AR 4N 2 8 7.

TEBEFERR 1, 753 2125 A 52 0 P 2 A AS [ 7K P
{ERSEINE AN A =R 2B U WS

F6 EXRTHRARESRESER
Tab.6 Orthogonality design, mixture ratio arrangement and test results
N em> ; ig

I -1 1 1 1 1 1 1 113 128 604 1227 54
I -2 2 1 2 2 2 2 108 139 627 1115 51
I-3 3 1 3 3 3 3 106 152 660 1032 65
I -4 4 1 4 4 4 4 111 175 734 1014 80
nm-1 5 2 1 2 3 4 112 123 630 1121 25
-2 6 2 2 1 4 3 113 139 575 1168 31
-3 7 2 3 4 1 2 111 153 715 987 42
n-4 8 2 4 3 2 1 112 170 664 1038 49
Imr-1 9 3 1 3 4 2 117 122 682 1067 22
Im-2 10 3 2 4 3 1 116 138 723 999 19
Im-3 11 3 3 1 2 4 119 157 576 1169 32
Ir -4 12 3 4 2 1 3 118 172 619 1101 29
V-1 13 4 1 4 2 3 123 123 741 1023 29
V-2 14 4 2 3 1 4 125 142 692 1083 20
V-3 15 4 3 2 4 1 124 157 629 1118 29
V-4 16 4 4 1 3 2 126 176 581 1180 17

57 WEHELESR — PR, ORI X VB A B E R R.

Tab.7 Results of range analysis I, X — A5 SR By 22507 I ST 4 S

B A B ¢ 2R Il S AE R B9 56 2R 32, D P S 22 TR B

I 0 1o RO R R 6 iRk

I, 102 168 156 AT I 25007, 45 n 3k 9.
I\ 9 175 170 NF O TR, B R 95% I, 7k
% 155 S a B ORI 2 S 1 AT B W K LA
wATr A4 B2 2

=

XHIE SR M2 73 BT A REAS 2% VB

52 (1)

P8 R H 2 S 5 R T AR TR - R HE AR L L 1%
AN R AR SR T PR ZE T A e — 2L

®8 J[EEXMERHEMERERRKFAS

Tab.8 The factors influence on the index and the best factors combination

F A by 2 X B AL AR bR RN HE BHERZEKFHAE
4L VB A(FKE) > BOKJER) > C(PE) A4.B2 I C2
100 - 70 60 -
80 60 - 56 |
& 60 g sl g7
48 -
40 - 40 L
44|
20 . . ) 30 . . ) 40 . .
575 6.00 625 650 7 8 [ 10 13 36 39 42
HKE% FRIEH /% W%
(a) Bk (b) 7Kg A1 B (OLES 2
E1 BANERMKETLZE

Fig.1 The influence of various factors on the level of change
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Tab.9 Variance analysis of orthogonal arrays
T2k BT SS A i DF Ji % MS FAa Il FHH B
A( Bk 3 800.48 3 1 266.83 25.32
B( 7K R H &) 537.36 3 179.12 3.58
C( =) 245.06 3 81.69 1.63 Fyo5(3,6) =4.76 e
D( Z551) 205.12 6 50.04 —
E( Z531) 95.12 6 50.04 —

3.3 RHEAARE

X% 6 FRECE AT [ UH 43 BT, A5 3 2 2h A
VB 58K K IR A R 2 A
VB =268. 514 -5 084. 3w +452. 975¢ + 110. 4928,
R =0. 889. (1)
K VB RAEN L, s w R &K, %05 ¢ 7K
i, % K EF i ¢ = K FT i /( Wb & + AT
i) ; By WAVH, %.

FyA0 il T 25 A 25 I S 52 i) G e B VR
B TAEME AN [RDE TJ7 2CR i 2 26 10 BRI
GE LR

F£10 FEABIARTRERTIHNESDHEEEE
Tab.10 Vebe consistometer recommended value

of lean concrete in different construction ways s

FEE N WERREERNL UMYl AR
LA B B 15 ~35 25 ~45 35 ~55
Mg 20 ~40 30 ~50 40 ~ 60

XEFHEH A AT R (1) H S BRI 25
RORAERO PIAE ) 2 A 2% PF T A T A TR
TESEBRNE Tad v, 32 M TR P K 450 2 36
SN RSN , 2> BRI BE (™ A A M I 3l
N2 BN, B ) 2 A
SR L SN A VF IS L S s, DT VB (942
SAID) A B 1 0, RIS 0 R A TR R - T AR Y
RVFBENTE R VB £5 s 25 S MEAE IS A
WUITA R B2 R 15 36 A2 TARE 2K,

4 Zig

(1) FLIREE L o 0 i n 8 75 358 73 M 44 46
AR 1 S R T B e YR OB L o 8 A AR TR 5 )
B BEE IRt T AIUAMORI i T T K,
B AR Dol D MR R ERSE DR A B A ZCR.

(2) PRREE T2 TRV EE L LA A
TR B35 HE AN RD R R i 32 TR = T AR 1R 9
RN, M R AR B A A D AR
PRI R : 7K E > JKJEE > .

(3) dEZh B (VB) ERERS I A By 47 PR

PEM e bR R PR E - T AR 09 B b, il i ik
I IT 45 G i R S TR ARE 3 e T AR TR )
VR Sh{LE VB £5 s.

S Z ik

(1] sty AR B . T oo it P A 11 2 44
SRR BB 5 i (D], N R i ( T2
i) ,2012,33(3) : 19 - 23.

2] Eik PRSI, A, FUREE 132K U IR BE T B w4y
Fafdi M e X e (D], A Ah 2 %, 2011, 31(5):
46 -50.

(3] AFHMK, B &, 520, TR BE 52 0 77 T UL
WS EHE 5 N 7 43T LD )L BN R 2 2 (T2
2009,30( 3) : 82 - 85.

(4] XUARLE. P =0T TR B 4 I B 23t T v 4 4 14 1
KB 1k [, A B sgii AR ,2003(5) : 7 -10.

(5] BRI, PRER K ABARE, 3. kil ZALIREE 1
ATk ] 38z i TR 4R ,2009,9( 1)
44 -49.

[6] SHENG Y P,LI H B, GUAN Bowen. Study on per—
formance of normal and compaction-free porous con—
crete permeable base [J]. Advanced materials re—
search,2013,345:316 —319.

(7] SHENG Y P, LI H B,CHEN S F. Mix design of com—
pactionfree porous concrete permeable base [J]. Ad-
vanced materials research,2012, 368: 1416 —1419.

(8] Jeely, R &, 2 4. iR ZALIREE + T4
PERFgE (1], IR 1 ,2007( 8) : 37 - 41.
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UMM O A Xk A ik s Ph( 1) R B RERT 32

KO, K W, EEF, IR
MK {6 T SHBIR2E5% , TR 5 450001)

W OE: A3 - Ak CRAAK( APTES) 2 HOM AL, 5 5h b R PO W Sy 4 6 (ATP) | EBF 5 T 35t
Az Ph(1I) 49 R MR 46, £ % £ B SEM.XRDBET.FTIR #= TGA % 7t 375 ATP 64 4 52 4 # fe ft
SRR IEAT KA B R R A A SR AR T AR A A AR B R EPh(1) R EF R
F POl ATP S Ph( 1) Ak 69 %+ 25 R & Y] 9R MY A 9] 80 min, & 7] A& 0. 35 mgeL ™', i8 %35 C,
pH 4 6, 4746 4B 100 mgeL™" 8 4 M2 % 241. 4 mgeg ™'

LA W E: A@AK; BRI Ph(ID)

RESES: 0647.3 XEKARERD: A doi: 10. 13705 /j. issn. 1671 —6833.2017.06. 012

0 3%

A BB AR T RS R T B K P
AR REMAFESRE T Kb EEs
TH A S W 38 4 N AR, X 36 I R e P48 R
G IR Gk AR E . R KIS YR G Tk
AR L, (E M Bk DR L R 8 1 6 ) A i o
Iz kA

MY A (ATP) & —Fh & A K G864
MR (ks " . ATP e A SR L
AL CHEREIRIT G B
8.9 {CN. ATP 7¢ T 42 & B T W B« A5 HILT5 e
5 7K Ak R 45 35 A ) ke )9 4 F 9 B
P KR ATP J&— By UL B A B9 W% B A4 ) (5
AWM A A e kIR ER P 55 4% T, XT
Ph( T1) 0 B A6 2550 F ATP, x40
PEATAb I I T IR AE F T B2 8L APTES, X Ph( 1I)
(i R A AP 3 P B g — 2B e, o R
B R
1 LWREBRFAE
1.1 EiAFIR A

YT ( Tl %, YT 95 48 W VR A PR S
A s TR (AT, M B T AU T A BRAA]) 5
3G N KL CEE SR LS APTES( 730 A4l B 5t il 71k

W s H#B: 2017 - 06 - 16; 81T HH#J: 2017 - 08 -27
ESTE: HEARPERE SR IIIH (21206151)

TARZAFD 5 G0 (5 B2l 9% BH e 5 1)
J7) s EERA (23 M 2l I T RE g R AL~ R A

RN H])
TAS-986F Ji WS4 ( AU 5 5 i X
RNF]) .

1.2 ATP B3R 4E

WOR B ATP 285k, kBB ™ .1 mol /L &k
2,80 Cififk2y 180 min f5, HZE 1B /K ¥E Ik 2 pH
HZ94 6,30 C H25 T, RN $178 mm Y
o3 F AT 53
1.3 ATP 9B

£ 50 mL A BE i A$RAE ATP, iZ 207 W
TEH IR T A 10 min J5, FEPR B PER) S50 T 4%
m( APTES) : m( ATP) =1: 1/ {6l A APTES,
60 °C [a] it 20 h, # & J5 H T K & BE B 0 Uk
#,60 °C FL25 T
1.4 #FmHBIRIE

SEM R H] H A< Hy Bk 2 23 41 4 7 1) JSM-
7500F AYAH 5 B .

XRD R H A/ 5 1) D/MAX-RA # X
S ARATI 3T

Fe w3 ( BET) & ] GS-H00 B AH =
B, FL 53 A 0 5 SR 28 B N, T8 RS FI58 of A5 T 2
MR 4544350 °C, 4 h, 133.3 x10"° Pa.

21 A48 ( FTIR) 2% F Thermo Nicolet IR200

EE R IREE(1970—) 2o, MR AN BN R A R 0%, W, EZE N F A =50 8 TR, E-mail: zhanglianbi

@ zzu. edu. cn.
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TUFSL M LLANETEAT ATP JEATLLAMERE 7 Hr.
5P HT( TGA) R TGDTA Xt i M i /5
ATP BEATRF 7T, THELE A 10 °C /min.
1.5 WRMIsEEg
B 20 ml f) Ph( TT) 35980, I AR B 551 , 538 Hk
DL B RSO T Wl Y BT Pb
(IT) #e 3. ATP X Ph( TL) F9 5057 18 By o2 A1 25 B o3¢

Al (1) F(2) THE.
(C,-C,) xV
qQe =~ (1)
rob=C o0u 5
= CO X 0, ( )

2 Gy AWIHAREE mge L™ C, N P i i, mg
L7 VR AR Ly m AR R, g g,
NPT mgeg ™' R R EBRR, % .

XoF W B 700 FH 25 S, BOHR BE 34108 100 mg e
L™ Ph( II) %53, pH {8 Ky 3.5, W Bt 550 7 4 78
0.25 ~1.5 mgeL~",25 CHaEHRY 180 min. X P-4
R BT 2 52 ), WLV Bl 100 ~ 500 mge
L™ pH{EH 3.5, MR FH &4 0.35 mg+ L™, 7¢
25.35.45 CHE3% 180 min. X pH {H %420t , PG
JE4 100 mg < L™", pH {H 5 1 ~ 6, W Bk 5] FH
0.35 mgL™",25 CHHIRIR 180 min. XM FitAsF 7]
SR R R 100 mgL~", pH {H 4 3. 5, WL
FIHHE 0. 35 mgeL ™" ,25 °C F4E7% 0 ~300 min.

2 #R5i%ie
2.1 ATP 24
2.1.1 SEM 5#

PRA[HT 5 ATP 494 455 ( SEM) 23 b7 4n & 1
Fizn. BT af LU, RER ATP e 1H 4% 6L G
HAHE R, YR 2, iR b, 45
ATP HE R A0 AR A B, AR (B 40 400 1) 32 #2240 B
WU SRR £ . X R = B PR AL 3 R
5 2ok ATP R 2% I, L BRARIREL , ATP i /\ 1
AR BH B R0 DU T AV A, P30 ATP fLIE B
SEAFLARAE A, ARG 3R P s =
2.1.2 BET % #F

X4l ATP #E47 BET Pk, Kl 2 & LN,
R B 5 B S5 IR G ZEAIR T ( P/Py < 0.45) I, N, 1Y
82 B A8 W, R R B R s TR
FIREG I ( P/Py > 0.9) W B i SCURIHE i, i
ILEANEELE PG I s B8 018, 3% ke A e P L
B 4. KRR ATP H RN 9.6 ~36 m*+g ",
WAl ATP L i BUH% K 170.58 m* =g 7',

G P i A PR G T 382 AR A 21 R B8 By 389 0
REdE =5 ATP (/08 4 A

(a) RERATP

(b) #LlATP

1 K% ATP (a) #0445 ATP (b) R E
Fig.1 SEM imagine of raw ATP (a) and
purified ATP ( b)

300

250 —a— IR
—o— [l
200
o
2 150
“:;.:
100
501
0 L 1 " 1 " 1 L 1 "
0.0 02 0.4 06 0.8 1.0

PP,
2 245 ATP i N, IR M- M &8 4k
Fig.2 N, adsorption-desorption isotherm of
purified ATP

2.1.3 XRD 4#f

KIR ATP F£4l ATP 47 XRD 730 Hr an & 2
7, ATP 32 R AR AT 565 g 1) o7 7 (26 = 8. 34°.
27. 5°F 35. 22°) {ER 2R 5 A W B A2 4. $24l
ATP f{ 4795 (26 = 19. 8°.26. 58° F1 40. 1°) , [ 3%
7i(20 =29.06°) FIZEM 4 (260 = 16.02°) ¥ 454
TSI 2%, JF AT SR04 ( 26 = 13. 56° F1 20. 69°)
SR EE AR, 3K R RO KSR ATP R 22 i K £, ff
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TRAE , A ORI PR A1 XK Ph( TT) 1 B RE DTS 85

LR AT WG 36, e P T
Bk,

KT IRAE
o
in
<
=
S
=y
&
[
-1
n
s
<
]
2
-

5 10 15 20 25 30 35 40 45
200(%

3 RFK ATP(a) ,324kE ATP(b) FAz
1% ATP( c) B XRD & [E
Fig.3 XRD patterns of raw ATP( a) , purified of
ATP(b) and modified of ATP( ¢)

2.2 ATP ¥yE
2.2.1 FTAR 5#7

P4l ATP Mkt ATP 2L4MGRESMT an &l 4 Fir
N, SRAl ATP ZLAMEEIAE L, BOPE ATP 20405
I7E 3 442.7 em ™' .1 640.35 cm ™' Kb RIS IG5, B
W 5 ek 55 L X W] APTES 5 ATP 3R 1455 /K %
fik, % HE K 46 4 B I Si—O0—Si, S B AL. 7E
2923.46 cm ' EL BT G IR AR 04, 5% & APTES
b CH, — A B i 4 I 2 e, U ) ATP | 1
—OH JEH 2 5 APTES &4z 1 R

o
v
ol

%

k=
$443.60
2373.02
54104
I 033.91
46736

4000 3500 3000 2500 2000 1500 1000 500
Alem!

4 245 ATP( a) FAKE ATP( b) BILT4M it
Fig.4 FTHR patterns of purified ATP (a) and
modified ATP( b)

2.2.2 TGA 5

X4l ATP Fekcth: ATP 4T3 F AT, 245
RAUNELS Frzs. AE R MR, BT 28 1 g il
400 C B he, BT DL 42 4l ATP fY 2% 8 FARME, 78
700 Cik 3| K H-, R EFR(LN 4.564 5% . H
JERiE ATP 2R T G AR B B, 33k 2 A O i
ATP R HAL R 5> 15 APTES, 7E =il N A LY
SRS R IR K, AR AT K A, K R

3K 23.17% , i8] APTES i 3hHbiAs ATP FEih.

100 |-

95

90 -

85

RER%

80 |

51

L L L 1 L
300 400 500 600 700
nc

5 $R& ATP(a) FIEE ATP(b) B K EIEE
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Study on Absorption of Pb( II) from Aqueous Solution by Modified ATP

ZHANG Jie, CAI Li, WANG Jingtao, CHEN Weihang

( School of Chemical Engineering and Energy, Zhengzhou University , Zhengzhou 450001 , China)

Abstract: With APTES as a modifier, the modified ATP was successfully prepared. And the adsorption of Pb
(1) from aqueous solution by modified ATP was studied. The physical structure and chemical composition of
raw ATP, purified ATP and modified ATP were characterized by SEM.XRD.BET.FTIR and TGA, respective—
ly. The effects of contact time.the dosage of adsorbent.temperature and initial concentration on the adsorption
property for Pb( II) were investigated through single factor static experiments. The results showed that the e—
quilibrium adsorption capacity of Ph( II) was 241.4 mgeg™" under the following conditions: contact time 80
min.the dosage of adsorbent 0. 35 g*L ™' .temperature 35°C \pH 6 and initial concentration 100 mg*L~".

Key words: attapulgite( ATP) ; modified; adsorption; Pb( II)
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Research on Workability of Compaction{ree Lean Concrete Base

SHENG Yanping', SUN Shiwei' , ZHAO Shulin', ZHOU Huili*, CHEN Shuanfa'

(1. School of Materials Science and Engineering, Chang’ an University, Xi’ an 710064, China; 2. Qinghai Research Institute

Transportation, Xining 810008, China)

Abstract: A kind of compactionHree lean concrete ( CFL.C) base was put forward in this paper. The smooth—
ness and stability of the base could be ensured by using compaction-ree lean concrete base. Meanwhile, the
construction machinery and construction cycle could be reduced. Also, construction environment could be im—
proved. Factors influence workability of CFLC were analyzed, the method and index of evaluating workability
of CFLC were advanced. Orthogonality test design was adopted in tests, regression formula of evaluating index—
Vebe consistency value was educed. The results showed that the workability of CFLC could be evaluated by
Vebe consistency value.

Key words: road engineering; lean concrete; compaction-Hree; Vebe consistency value; workability
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Study on Phase Composition and Microstructure of Typical MoSi, Heating Elements

HUANG Wenjiang, ZHOU Ying, LI Si, MA Chengliang, SHI Xingfu, WANG Shijie

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

Abstract: The phase composition, microstructure and micro-area elemental analysis of Kanthal and domestic
MoSi, heating elements were studied by X—ay diffraction analysis( XRD) ,scanning electron microscope( SEM)

and energy dispersive spectrometer( EDS) . The impact of other substances except for the MoSi, phase on the
performance of typical MoSi, heating elements was investigated. The results showed that: (1) Elemental Mo
was detrimental to improving the service temperature of the MoSi, heating element. MoO, gas was formed by
the reaction of residual Mo and oxygen at high temperature, resulting in the emergence of bubble on the sur—
face and damage to the glass film. (2) It was necessary to increase the amount of bentonite during the produc—
tion process of domestic heating element, while the amount of K, Na and other active alkali metal oxide in the
bentonite was strictly controlled. (3) The MoSi, composite powders were synthesized via alloying method of
adding W in replace of traditional MoSi, powders, which could improve the service life and operating tempera—
ture of the heating element.

Key words: heating element; MoSi,; bentonite; protective film; alloying
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Abstract: Most important monomer dimethyldichorosilane could be prepared by disproportionating methyltri—

chlorosilane and chlorotrimethylsilane. Disproportionation catalyzed by LiAlCl,/y-Al,O; were calculated at

B3LYP/631 + + G( 3df,2pd) level. Activation energies of the rate-determining step of main reaction was

15.59 kJ*mol . The experiment indicated the productivity that LiAlCl, /y-Al, O, catalyst preparing dimethyl-

dichorosilane is 81. 3% . It was higher than y-Al,O,catalyst. and it coincided with calculated results.
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