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Maximum Power Point Tracking of Permanent Magnet Direct Drive

Wind Power System Based on Sliding Mode Controller

LIU Yanhong, ZHAO Jinglong

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

Abstract: To achieve maximum power point tracking ( MPPT) of the permanent magnet direct drive wind pow—

er system, this paper proposes a high-order nonsingular terminal sliding-mode control strategy based on the op—

timal torque control algorithm. According to the nonlinear model of the permanent magnet direct drive wind

power system, based on the optimum torque maximum power point tracking method, the high-order nonsingu—

lar terminal sliding-mode control is employed to designe the torque controller and current controller of perma—

nent magnet synchronous generator( PMSG) . It realizes MPPT and stability control of the permanent magnet di—

rect drive wind power system, and it does not need to measure wind speed. The simulation results demonstrate

the effectiveness of the proposed control strategy.

Key words: wind energy conversion system; permanent magnet synchronous generator; maximum power point

tracking; high-erder nonsingular terminal sliding-mode controller
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The Influence of Vibration on the Force and Fatigue Life
of Shaft of TBM Vane Pump

YANG Zhongjiong, DONG Dong

( College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: In view of the fact that TBM works under vibration environment, this paper has analyzed two rea—
sons of fatigue of the pump shaft under vibration: the change of loads and the material performance. We build
the model of the vane pump by MATLAB/SIMULINK is built. The results of simulation show that the stable
force on pump shaft has active linescaple relationship with the frequency and amplitude. According to the em—
pirical data, the S-N curve in different situation was obtained. And the finite element model of the shaft was
established. Adding different loads and the material parameters on the model, the influence rules by vibration
are obtained. The results indicate that: when the amplitude is below 3 mm and the frequency is below 20 Hz,
it can always satisfy the request of fatigue life. It cannot satisfy the request of fatigue life when the amplitude is
above 4.8 mm. When the frequency is 10 Hz, the maximum amplitude to satisfy the fatigue life of shaft
is 4.3 mm.

Key words: TBM; vibration; vane pump; shaft; fatigue
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The Optimum Selection of Electrical Equipment Types for Specialized Transmission
Project Based on Improved Ant Colony Optimization Algorithm

JIANG Yuewen, QIAN Jiaqi

( College of Electrical Engineering and Automation, Fuzhou University Fuzhou, 350116, China)

Abstract: This paper discusses the construct situations of specialized transmission project. The main equip—
ment was selected by optimum ways, such as high voltage breakers, lines and transformers. The optimized mode
takes one-off investing cost,annual operation and maintenance cost and outage cost into account. The cost-ef—
fectiveness maximization investing case was determined by the optimized mode from many feasible equipments.

This case is economic and reliable. At the same time, it has the lowest synthetically cost for every year. This
paper uses improved ant colony optimization algorithm to solve optimum selection of equipments because of a
slower convergence speed of the normal algorithm. Neighboring ants learn from “example ant” in order to
search superior routes. The calculation and analysis for resident transmission project proves the effectiveness of
mode and algorithm is proved.

Key words: specialized transmission project; optimum selection of equipment; improved ant colony optimiza—

tion algorithm( TACO)
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Analysis of the Grounding Device’ s Impulse Characteristics
Considering Transient Ionization Phenomenon of Soil

LI Jingli' ,GUO Liying', WU Dongya®, WANG Leilei' , LI Yuanbo'

(1 School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2 Henan Electric Power Dispatching &
Controlling Center, State Grid Henan Electric Power Company, Zhengzhou 450052, China)

Abstract: The tests and actual operating experience show that the impact characteristics of grounding device
characteristics are important factors about lightning protection performance of transmission lines. In this paper,
based on the dynamic soil ionization process and distributed soil parameters, we established the finite element
model of the impulse characteristics of grounding device. According to the simulation results and test results,
we analyzed the mechanism and law of diffuser impact about typical grounding device from the electromagnetic
field. And we calculated quantitatively the influence of the soil parameters and injection current parameters to
the soil volume ionization region under the impact of current action. On the basis of these, we also analyzed
soil ionization effect on typical ground resistance, step volitage, contact voltage and other parameters of the
ground. The results show that the soil ionization phenomena has a great influence on the impulse diffuser char—
acteristic and impulse grounding parameters , especially in the area of high resistivity and high injected current.
the findings can provide theoretical support for new measures of reducing the impact grounding resistance.
Key words: grounding device; impact properly; transient ionization phenomenon of soil; finite element analy—

sis
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Synthesis of e-caprolactone with Fe-Sn Mixed Oxides as Catalysts

ZHANG Yadong,MA Yongli, MA Jinling,ZHAO Yanyan, JIA Jinfeng

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

Abstract: The g-caprolactone was synthesized by cyclohexanone in the oxygen-benzaldehyde system, Fe-Sn-O

mixed oxide prepared by coprecipitation being as catalyst. The proper conditions were obtained by single factor

experiments. Based on 5 mmol cyclohexanone at ambient temperature and pressure, the proper conditions were

as follows: the molar ratio of benzaldehyde to cyclohexanone being 3: 1, the oxygen flow ratio being 20 ml/

min, the amount of 1,2-dichloroethane being 20 ml., reaction temperature being 55°C, reaction time being

4 h. The yield of 98.8 % and selectivity of 99.0 % of g-caprolactone were obtained. The structure of the cat—

alyst was characterized by the measures of SEM and XRD. And the catalyst can be reused for five times with—

out significant loss in activity and selectivity.

Key words: Fe-Sn-O mixed oxide; cyclohexanone; benzaldehyde; e-caprolactone
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RES%ES: TQ352.2 ERERAERD: A
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155~ 5y ISR A AR TR LA AL (SO,) 5 S [ RTR
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1 SEIERSY
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| IRERTRE T AT BRAN 7 TeAK LB, A3 AT, KR
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AR THAEA IR R])  SAH IS BT
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1.2 XBRSER
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SR e R A TN P 2 R U R S — o I )
IRBIBEAE il FE B 2000 R R, B S G v A
1SN . O 7= ) 28 028 08 43 25 45 2 VR A

EF RN WAR(1973—) 55 IR RN 2 082, -t 2 2O SR AR W s e DAL T 1T B9 T 5, E-mail: chun—

chang@ zzu. edu. cn.
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PR AR, A5 20 0 WA 7 9 FH T K £
REFFZ 100 mL, FR28 0. 22 pm fl AL AT LIS B
U8 2ZJ5 73 A AR 35 ASORTRO €35 A A 7
S3HT.
1.3 =¥ahkitE

A AT GCL690) X AR 1) 1Y
BRI R £ g ( ethyl levulinate, EL) #E4T & 11 43
Br. AR GGG 250 g FFAP B4 (30 m x
0.32 mm x0.33 pm, KA AR A R A
al) SR AR I A ( FID) . ARy THE: A iR
90 °C , 474 3 min, X5 LA 10 °C /min i T} %5 210
C, FHREF 10 min, AL Z R 240 °C, K g et 2
250 C,gERER 1 L, st dERe , U A

BL R4 =

SR T RIOBAR €335 SR R 7= ) Y 52
A8 3k P L ( 5-ethoxymethyl furfural , EMF) F1Z,
BENTR( levulinic acid, LA) #EA7 € &34 WA (&
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WiE N 0.6 mL/min, gEAE &R~ 20 wL.
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AN 14 52 7 A 58 6F A6 1) 3 7K e 3k R v 7 0 1 5
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HH AR A B 0 38 00, EL (14 77 S8 7% 9 T 8, 3 AT
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Fig.1 Effect of toluene content on the products yields
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2.2 RNEBEHEIE
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0.6 g FILFHEZE 0.8 g WS [E] 2 h i 5% AF
T B E RN X 7 e AR s ), L2 S an A
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S E A 180 °CFN B R IFIA] 4y 3 h i 26 4F T
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MR A4 A BT IR ZR L A0 A2 iUy EL 7 A4
ZEAR. X FRW, AL (SO,) 5 16 APy o % fift A
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Tab.1 Effect of various substrates on synthesis of EL %

Fig. 4

oo EL EMF LA
- JEE SR 7 JEE IR 7 JEE 7R 7=
o % 51.6 3.0 2.1
e 54.3 1.3 2.1
iikakicd 47.3 2.8 1.7
TEbE 51.4 2.1 2.0
Ak 49.6 1.3 2.1

2.6 EAFINESFH
B 1A ) P A A FR AR R T Bk 10% i
G 0. 8 ¢ FILFAEZR Y 0. 8 g Sl N
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Study on Production of Ethyl Levulinate from Cellulose Catalyzed
by Solid Acid Al,( SO,) ,

CHANG Chun, KONG Pengfei, ZHAO Shigiang

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

Abstract: Ethyl levulinate ( EL) was prepared by Al,( SO,) ; as solid acid catalyst from cellulose in ethanol.

The effects of different parameters such as the content of organic solvent, reaction temperature, catalyst dosage
and reaction time on EL yield were studied. And the catalysis and the effect of catalyst reuse times on EL yield
were further investigated. The optimal reaction conditions for alcoholysis reaction were as follows: ethanol /tol—
uene volume ratio 9: 1, reaction temperature 180 “C , catalyst dosage 0. 8¢, reaction time 3h. The yield of EL
is up to 51.6% under this condition. And under the same condition, the yields of EL from fructose, glucose,
sucrose, and inulin were 54.3% , 47.3% , 51.4% and 49. 6% , respectively. All the results showed that
Al,( SO,) ; not only had good universal applicability, but still remained high catalytic activity after being used
for five times.

Key words: cellulose; ethyl levulinate; Al,( SO,) ;; alcoholysis
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quality compensator with minimum DC operation volt—

Electrical Characteristics of Single-phase and Three-phase
Combined Transformer Used in Electrified Railway

XIA Yankun

( School of Electrical and Information Engineering, Xihua University, Chengdu 610039, China)

Abstract: In this paper, one single and three phase combined transformer power supply system applied to e—
lectrified railway was studied. The structure and principle of single and three phase combined power supply
system and the negative sequence were analyzed. Matlab/Simulink is used to simulate the traction transformer
and the compensation scheme. The simulation shows the correctness of the analysis of single and three phase
combined power supply system. It also shows the compensation scheme for single and three phase combined
co-phase supply system is effective.

Key words: combined transformer; electrified railway; capacity utilization ratio; negative sequence; compensation.
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Research on the QCM Formaldehyde Sensor Based on Polyamide Dendrimers

CHEN Yang, LI Zhixin, DUAN Zhiming, XU Jiaqgiang

( Department of Chemistry, Shanghai University, Shanghai 200444, China)

Abstract: By using ethylenediamine as a core, we synthesized 0.5 to 4.0 generation of polyamide dendrimers

with Michael addition and amidation condensation reaction. Nuclear Magnetic Resonance ( NMR) and Fourier

Infrared Spectrum ( FIHR) were employed to characterize the structural of polyamide dendrimers. Polyamide

dendrimers acting as sensitive material was combined with transducer of QCM( quartz crystal microbalance) to

build a microgravimetric formaldehyde sensor. The research results showed that: the QCM sensor had a good

specificity response to formaldehyde, for the rich amino functional groups on the molecular surface. The high

viscosity of the dendrimers made it steady on the QCM surface and the sensor presented repetitive stability in

repeated measurements.

Key words: polyamide; dendrimer; QCM; formaldehyde detection; gas sensor
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A —  0.31 98.94 0.42 0.3 — —
B — — 32.92 0.058 0.31 66.23 —
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Tab.2 Formulations of experiments %
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74 52 39.4 6.6 6.01 0.25
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Preparation and Investigation on the Microstructure and Properties of
Stabilized Zirconia magnesia Doloma Refractory Materials

MENG Wei, MA Chengliang, GE Tiezhu, ZHAO Fei, ZHONG Xiangchong

( High Temperature Ceramics Institute, Henan Key Laboratory of High Temperature Functional Ceramics, Zhengzhou 450052, China)

Abstract: Stabilized magnesium dolomite zirconium refractory materials were prepared from natural dolomite,

magnesite,silica and zirconia by two-stage calcination. The specimens were in the CaO content of 35% and C/
S molar ratio of 2.5, ZrO, was set in the amount of 2% , 4% , 6% , 8% . Phase compositions after fired at dif—

ferent temperature were analysized and the resulting bulk densities, apparent porosities, liner shrinkages as

well as hydration resistance of the sintered materials were investigated. Microstructures were observed by SEM

accompanied with EDS. The results show that: zircon decomposes after 1 000 C and forms calcium zirconate,

calcium silicate appears after fired at 1100°C and CaO disappears from 1300°C; compactness increases with

the increasing of the firing temperature, and bulk densities reach 3. 11 ~3.16g/cm’; weight gained after sin—
tered at 1650°C is in the range of 0. 03% ~0.07% . The transformation of {-CaO into stabilized forms, such as

calcium silicate and calcium zirconate promotes the hydration resistance of the materials significantly.

Key words: stabilized zirconia magnesia doloma; zircon; hydration resistance; phase composition; micro—

structure
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Use of Waste Toner Cartridges for Preparing y-¥e,O, Sensitive Material

ZHANG Yuqin, CHENG Zhixuan, ZHANG Yuan, HU Pengfei, XU Jiagiang

( Department of Chemistry, College of Science, Shanghai University, Shanghai 200444, China)

Abstract: The waste drums are used after crushing processing magnetic separation device to get black organic

toner as raw materials. Then we use the environmentally friendly low boiling point organic solvent treatment to

remove organics on the surface of toners, and the brownish magnetic iron oxide materials is obtained by 500 °C

calcination treatment. XRD experiments found that the products are y+e, 0, crystal; scanning electron micro—

scope ( SEM) found that y-+¥e, O, particulates present uniform particle size of about 200 nm. Gas sensing test

results show that compared with commercial Fe,0,, y+4'e,0, material obtained with this method have a good

response and selectivity to VOCs ( ethanol, acetone, etc. ) . The materials are expected to achieve detection of

volatile organic compounds.

Key words: waste toner cartridge; y-¥e,0;; nanomaterial; gas sensing property; VOCs
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Abstract: The reduced graphene oxide ( rGO) -Ii0, composite sensitive materials were fabricated through hydro—

thermal method by using titanium isopropoxide and GO. The structure of composite was characterized by UV-Vis

spectroscopy and the Fourier transform infrared spectroscopy ( FTIR) . The response results showed rGO-Ti0, com—

posite sensor performed better response values ( —0.027) and repeatability to 10 ppm NH, than that of rGO sensor

( —0.007) at room temperature. Moreover, the sensing mechanism of composite sensor was studied.

Key words: hydrothermal method; graphene; titanium oxide; sensitive composite; ammonia
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Optical Path Optimization Design and System Implementation of the
Vehicle-mounted Methane Inspection Instrument

LI Zhigang', CHEN Haiyong', ZHAN Zili*, WANG Shuqian' , ZHENG Guofeng'

(1. National-recognized Enterprise Technology Center, Henan Hanwei Electronics Co., Ltd., Zhengzhou 450001, China;
2. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Multiple-pass cell is the core component of the laser absorption spectrum gas sensor, and its struc—
ture and performance directly affect the sensitivity and stability of the whole device. This paper analyzes the
design scheme and the working principle of the mainly used multiple pass cells both at home and abroad, such
as White cell, Herriott cell, CEAS cell etc.. This papers also designs and manufactures a 96 times cell, and
applies it in a vehicle-mounted laser methane inspection instrument successfully. The practical application of
the gas company shows that the instrument greatly improves the efficiency of gas inspection, shortens the peri—
od of gas pipeline inspection, effectively reduces the occurrence of deflagration accident.

Key words: TDLAS; multiple pass cell; White cell; Herriott cell; vehicle-mounted; natural gas leakage de—
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Risk Analysis of Land Requisition and Resettlement in Tidal River Section of the
South to North Water Diversion Middle Route Project

LI Zongkun', WU Sai', LI Dingbin*, ZHANG Xichen

(1. School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China; 2. The Immigration
Work Leading Group Office of Henan Province People’ s Government, Zhengzhou 450008, China)

Abstract: In view of the problem that the risk that exists in land requisition and resettlement of the south to
north water diversion middle route project is so much and changes with the implementation progress, This pa—
per taking Tidal River section as an example, on the basis of analyzing work characteristics and risk origin, i-
dentifies risks fully dynamically through building WBS-RBS matrix and calculates the weight and degree of
risks based on AHP and risk degree theory. Finally, it makes comprehensive evaluation according to the level
5 risk criteria . The result shows that the overall risk is level 3 medium with the greatest risk ranking level 4 in
resettlement phase, which is basically consistent with the engineering investigation result and should be spe-
cially focused on.

Key words: south to north water diversion middle route project; land requisition and resettlement; WBS-—
RBS; AHP; risk degree
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Experimental Research Deformation and Shear Strength on Cement-treated
Expansive Soil During Wetting-drying Cycles

WANG Jianlei', WANG Yiangiao®, YANG Gangdong”, ZHANG Yangfan®, JIANG Hongyu®

(1. College of Water Conservancy and Hydropower, Hohai University, Nanjing 210098, China; 2. School of Civil and Hydraulic
Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to reveal the influence of wetting—-drying cycles on the mechanical of cement-ireated expan—
sive soil, the expansive soil obtained from excavation of Hefei Metro Line 1 Taihu Road Station was taken as
test object. The optimal cement ratio and curing period were determined, direct shear test was conducted un—
der different cement ratio and curing period cement-treated expansive soil. Based on this, expensive soil and
cement-reated expansive soil variation of deformation and strength test was conducted under wetting-drying cy—
cles. It was shown that the swelling-shrinkage deformation of expansive soils was not completely reversible.

Under wetting-drying cycles, shear strength of expansive soil decreased, the total ratio of swell-shrink increase
and stabilized finally. Cement modified expansive soil can improve the shear strength of expansive soil and the
swellshrink of expansive was decline obviously. Variation of cement-ireated expansive soil significantly de—
creased during wetting-drying cycles.

Key words: wetting-drying cycle; expansive soil; cement treatment; deformation; shear strength
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Tab. 5 The properties of coarse aggregate
RIGTH H Kif24.75 ~9.5mm  Fif2 9.5 ~20mm PR R R T E
FMAXF BT /(g * em ™) 2.80 2.85 =2.60 T 0308
EARBEAATBERE /(g * cm ™) 2.71 2.76 — T 0308
FBHERE /% — 21.2 <2 T 0316
ATV FER R /% — 17.8 <28 T 0317
K <0.075 mm ks &/ % 0.1 0.2 <1 T 0310
1.2 SBS.DCIR f1E & DCIR ¥MFmSH &  Fif 5%k 10% DCLR ok o I 7, hn# =
Iz 160 °C, i H: Bl A i s R4S Hk, InA 2% SBS

(1) SBS Mt ry il 4. 155, K SK90
TMIE 160 °C, ff H gk A i sh R A, kL mA
3.4% SBS( 5 SK-90 i i Jii & L) 5 i A7 3
TR 7E 170 °C FE#E BT Y] (4 000 r/min) 0.5 h, %k
S A — & AR S i A AR 7. d5eJ5 L % SBS 2t
PEWITAE 180 C FAF 0.5 h.

(2) DCLR e PR 5 1y il 45, & 56, ¥ SK90
Wit A 140 °C, i H R i shR 28 R #
DCLR #2190 °C, By ACR A feJa B 44 il
RS DCLR 5 5L 5 43 ) 4% it & Lo 10%
HATHIR M TARIE DCLR 5mEF IR E s
PE RSO IR Y 7E 160 °C R AL 59 D)
(4 000 r/min) 1.5 h.

(3) &4 DCLR SthE & Bl 45, 156, FREL

( SBS 5 T i 7 & b)) 55 #EAT R, 1R
190 °C FEK#FTY)( 4 000 r/min) 0.5 h; &5,/
/\ 15% Rk (MR 5 5L 75 B 1Y) 59

PEATIR L #E 190 °C TFE# BT ]( 4 000 r/min)
1 h- w5 F A DCLR Bt 7E 180 °C &
H0.5 h.

2 REERSHW

2.1 SBS.DCLR FfA£ & DCLR Xt S iy 14 A
1T DCLR S0P 0 7 14 A0 I P R R X A 22
it —L 3 DCLR B0t I i IR iR M g R
AR (2% SBS + 15% #E#5) %F DCLR 2
PRI T PR AT 2 A st AR $ig JTG E20—2011
OSBRI B W75 1R A oRHR I L) ™ i
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FHICHLAE X SK-90 375+ SBS et DCLR 24
Wity & & DCLR et (e E Tk, W3k 6.

MFE 6 LA H:

(1) #H L SK90 7 ,DCLR K4 4 DCLR ¢
PRI PR A RS B A ST m iR g
| 74T, Ui DCLR & & & DCLR i A n] LA
O R () SR R L AT T, 2 A& DCLR
XU v T e v R T R &2 DCLR 2
P A T R A R B HE SBS MR U5 A TR A
Kot — Y. X & T DCLR & A K&
BT, 0 H MR R 4, 5 G [E EF SBS
R A 2 A5 Wi T A A v Bk s fde VR el
T VT I B S5 A R 43 Lo 7E5X 3 bk
FIEIBER T . &4 DCLR 2otk i 3 09 v i ok
REAT B T AR R Y B

(2) JMA DCLR 5% & DCLR J& , S 7 1)
PR A B B R B (IR S5 9% T %, 5B DCLR &
524 DCLR (R REAR T Wi 5 (IR TR M e A X
M & » DCLR X 75 AR i 1 e o A B K, G 4k g
MIFESR) 51.8 em FREE] 5.7 em, JLFFRET
90% . % & A& DCLR Z J5 . ik M e ¥ DCLR

2R R SBS WU AR AL Ay R
HOE R AR 254 L B T T W R S R B AR
W EIFAER T T 2 A DCLR S 3 £ 1Y 5
PERIARTE B ST, KR$E T DCLR SeH: I 75 1A%
ImPERE.
2.2 RAEMESELET

K AC20 I IR Ak Hg e W 4% 7.

iz B BROR W3 7 28 AC20 W5 7 IR
G W & 4.2% . Hoh , DCLR J
24 DCLR o ¥ U 75 1R & ki il & i 18 W2
kAT
2.3 BEHSRMkELE

FIR JTG F20—2011 €N TFE W7 K i 5
TRABHRIB AR " o T 0719—2011 X A[RWH
RGBT R0, L3k 8. A& 8 1] LU t:

(1) SK90 i # 1 A5 %k SBS it i IR &
£ DCLR M IR & 8L 2 A DCLR i
Wi IR AR shfe e BE 243 12 JTG F40—2004

CON T I T it T AR ) 1 rp B X
14 A ARZR, Hoh &2 A DCLR st i1k
AR ShRa S BE B, DCLR B0l I 75 16 & kA

SCPEF AR T PO, 1 SBS ORI AR SBS PRI R A RHIY SRR K 2 L SK90 i
x6 FEIBERIMERE
Tab. 6 The properties of different asphalt
- ) DCLR %4 DCLR SBS A
157 SK-90 i - S - I ik
e BPET AP
25°C £ A /(0. Imm) 81.0 35.1 33.4 61.2 T 0604
Ak s/ C 51.0 59.2 77.5 65.4 T 0606
10°C ZEJE /cm 51.8 5.7 12.2 68.2/32.3(5°C) T 0605
ARk % +0.1 +0.2 -0.1 -0.2 T 0608
RTFSJT A £ AR/ % 64.1 69.3 79.5 64.2 T 0604
BREY 100C BREIAERE Jem 8.0 4.2 9.7 39.6/21.8(5°C) T 0605
PG /2% 64 22 70 - 16 82 - 28 76 - 28 T 0627 /T 0628
£7 AC20 FEREMAKAE
Tab. 7 The gradation of AC20 asphalt mixture
N \Tj_/\— S ‘r—‘/ > (/17
AC20 G0 LG AL( AL, mm) B2 %
26.5 19.0 16.0 13.2 9.50 4.75 2.36 1.18 0.60 0.30 0.15 0.075
R R 100.0 100.0 92.0 80.0 72.0 56.0 44.0 33.0 24.0 17.0 13.0 7.0
T R 100.0 90.0 78.0 62.0 50.0 26.0 16.0 12.0 8.0 50 4.0 3.0
e 100.0 95.0 85.0 71.0 61.0 41.0 30.0 22.5 16.0 11.0 8.5 5.0
*8 AEMBFSREMNNSEIEE ML
Tab. 8 The high-temperature performances of the different asphalt mixtures
, e 45 min 44 60 min ZE4f R/ HoRFriE/
S e ! o T R
VR /mm R /mm (K *mm™) (¥ *mm™)
SK-90 Wi HF iR Ak 7.545 8.213 943. 88 =800
SBS MCPEI IR AR 4.321 4.591 2 452.38 =2 400
DCLR #(PEW B iR A8 4.541 4.784 2 604. 86 =2 400
54 DCLR Bt i 1R 4kt 2.157 2.221 9 867.65 =2 400
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TR GRS E B /. B4 DCLR St
TRAEH hFa e B 2 SK90 Wi 1R Akl ahfa e Ji
(1 10 £, DCLR SV IR ARk i SBS Bet: I
TRA R 3 £5.

(2) SK90 Ui # & & Bk 09 42 BB B e IR
DCLR e PEh IR AR SBS Motk 75 TR A RHK
2,24 DCLR S PE & IR A k5N, Hh G 4
DCLR 2k I & 1R A B 60 min 42 5 I B J2:
DCLR #ePED &R A Rk SBS deth: i iR A kY
50% ,SK-90 Wi IRAEHY 25% . 58] DCLR {4
AT L 3 o 38 7 TR A R R T g, DCLR
PR TR AR Y i TR B B A B SBS Bt U
FIRA R AKFE. [FE, &4 DCLR (A ] LLiE
— A BFERSVH RGN R X RERE
oM TER A DCLR Bt s hin A T 15% 1 i%
¥y 1 2% SBS, ik — 042 5 TR A R = il 4t
BILHET.

2.4 EBEBMRIRMRE

PR JTG E20—2011 €O\ & TR 75 K 75
TRA BRI ALY tf T 0715—2011 (AR SR A
XEANE T IR A BT TGRS il IR A,
FO. HEI ATLIEH:

(1) 24 DCLR e 7 1R A R AR R B 2R
P AR R, HAR S SBS U I 7 1R A kAT SK-90
Wi IR AL DCLR 2e i 5 1R A 0 IR TR IR
AR /N, BLRTE JE JTG FA0—2004 (4N 14 107 75 4%
TG T AR KAL) ) v A 3R IX B 1 R SR, 18
DCLR [ in AR 15 164 R AR L1 B A £ T 5¢
M, 3% £ DCLR (9 A in 7 s R4

e 0 UG SR I e A5 T TR A R B IR TR B R
(2) #X} 5 DCLR MW H A kL B &
DCLR 20t 5 1 & R IR M e 15 2] T oo st ,
HARIR IR N A2 32 5 T 80% , €5 T SBS kit
FRARHY K, 358 SBS FAG B #5 1 A, 1
TRA R T 588 1 BUIR 254, M TR A BRI
TSRS 1, DOni R R TR A R IGR ST
PEHE.
2.5 KkiEEH

FIR JTG E20—2011 Mg TR M i IR
ARG FAEY " H T 0709—2011 1 T 0729—
2011 XA EIRA BRI T T8 7K I BRI 56 A
VR 2458 FE G, UL 2% 10. B3 10 mTA:

SK-90 1 # 1R A Fh SBS ot i 15 1 & Ak
DCLR et iR A kL K B A DCLR 2 tE
TR AR 5% BA ASUaE B RN 5% B8 0 B LU AR Wl 2 JTG
FA0—2004 (07 7 146 181 1 T H AR L3 1 o
e XA AR SR, Hoh &2 A DCLR B0
FRA R AR B R BE K, HO O SBS Be: U
HIRA AR DCLR 2 tE i & IR Ak, PR 5 IR
AR AR, ULBH DCLR WA, il LA 3 s
TRARHKERE M, FEAS k3] SBS PR A
RHAE IR E A DCLR B AR 3 — 44 55
W RARI KR EYE. X LM N DCLR i
TEZJEF B8 T s S0 R 2 () BB i &
4 DCLR 1 # SBS AR RS K OAEAE St — 4R
WitE S0k Z R (BG4S 1, 36K T 5 5 B B2l
AR HE e TR AR K RaE M.

£9 AEFHERAEIERMELE

Tab. 9 The low-temperature performances of different asphalt mixtures

IRARIEAY BB RIIR L /MPa Lt 2 B A i/ MPa IR A / e HARFRUE e
SK-90 iR &k 7.59 2 828 2 683 =2 000
SBS BiCPEWIT IR Ak 9.63 3137 2798 =2 500
DCLR gt & 1R Ak 5.89 3795 1552 =2 500
554 DCLR BT iR Ak 7.58 2708 3 070 =2 500
*10 FREAHTEEHIKIEEMLE
Tab. 10 The water stabilities of the different asphalt mixtures
IR RIEAY BRI B B 1 % FARNRE % TSR/% FARNRE %
SK-90 Wi H iR &k 80.05 =75 76.38 =70
SBS B M H IR Ak 84.40 =80 84.15 =75
DCLR B M0 5 18 Ak 83.64 =80 83.78 =75
%54 DCLR Pk i /R &k 100. 05 =80 86. 61 =75
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Study on the Performances of the DCLR Modified Asphalt Mixtures

JI Jie"** ,WANG Di'*,SHI Yuefeng’”,XU Shifa>?,SUO Zhi ***
(1. School of Civil Engineering and Transportation, Beijing University of Civil Engineering and Architecture, Beijing, 100044,
China; 2. Beijing Urban Transportation Infrastructure Engineering Technology Research Center, Beijing 100044, China; 3. Bei
jing Collaborative Innovation Center for Metropolitan Transportation, Beijing 100044 , China; 4. Beijing Cooperative Innovation Re—
search Center on Energy Saving and Emission Reduction, Beijing 100044, China)
Abstract: To study the performance of the DCLR modified asphalt mixture, the 10% DCLR ( by mass of SK-
90 asphalt) modified asphalt mixture and the compound DCLR (2% SBS + 15% rubber powder + 10% DCLR)
modified asphalt mixture are prepared. The performances of the SK-90 asphalt mixture, SBS modified asphalt
mixture are compared to 10% DCLR modified asphalt mixture and compound DCLR modified asphalt mixture.
The results show the DCLR can improve the high-temperature performance and water stability of asphalt mix-
ture but the low-temperature performance is damaged. The low-temperature performance of the compound
DCLR modified asphalt mixture is improved greatly. Meanwhile, the high-temperature performance, low-tem—
perature performance and water stability of compound DCLR modified asphalt mixture are higher than those of
SBS modified asphalt mixture obviously.
Key words: road engineering; DCLR; DCLR modified asphalt mixture; compound DCLR modified asphalt

mixture; pavement performance.
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Fig.2 Cross section layout of main girder
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Fig.3 Vehicle model for a four-axle locomotive



74 KB R 2 2 4R (TSR R

2016 4

2.3 FEIRSAEAELKKE
B L9 S s 0 B iR R 4. 1A —
S 20 ¢ B L5 25 R 195 25 ) B 3 v o 4.
FH 3V HE 33 8 st 3 KT8 SRR B Y X 5 AR vk
WP g 20 R 2 R S O
M1(8) + [€l(8) + [KI{(8) ={P}). (2)

R (8) L (8) (&) 48N AR R AE ¢ it
010 W BE L (0 B RN B . B A B R, B
ik [10].

3 ERESEFSITHTEERE
ARG CRpE BRI BT RS ) 25 BRI R AL

TEARIN R 5 T BRI BMER 2 09 22 4%
WA IRENITFE A, AT L ER PR IR 1 PR,

F1 JFEETEEE. FRESFEHITEER

Tab.1 Train safety, running stability and comfort index

PR FR i A gin PEERRUE
— M FR 5% <0.8
2% ‘é = 7N
VR Ko T <0.6
75 <2.75
ML TFRabEsstr  Wiiibkists B4:2.75-~3.10
AF%:3.10 ~3.45
55 <2.50
ZAmETIE RS WriRMds bR R4 2.50 ~2.75
B%:2.75 ~3.00
BEFINEE  <1.5 m/s"( 2F1E)
<3.5 m/s’
Mr 4L 5y iz FRAH [ A (ﬂéf!fasfﬁﬁ%iﬁ)
(2| o E)
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TR ARG R BRI ZR A BRI A
BEAT oA TR R B I AR A —WE . IR TS
i, 2 2 HANH THES B A IRGR S AR, [
4 IS By F PRI BAH IR
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Tab.2 First five natural frequencies and mode shapes

513 Wi [ Hz PrAl
1 0.516 X AR 1) A5t B A
2 0.579 B Jraop v ki
3 0.601 B r@op st ki
4 0.790 X AR 1) 5t B A
5 0.810 FE SR ] 25 iy

El4 BIS M BiRIR KA MIREE

Fig.4 First five natural frequencies and mode shapes
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Tab.3 Train formation and calculation conditions

KR e ]
Sy G 2H WS4/ (km = h™')
16 i 2H
. - 160,180,200,
RS 2x (S E 00,070
i + 3 + 3 + ) e
; 20 HiZmed 225,250,275,
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Tab.4 Maximum value of vibration responses

of the locomotive

|2 Ayl A,/

. Q/P AP/P Wz, Wz,

Byl (m*s?) (m*s?)

JeEEE 0.46 0.52  0.89 0.94 2.72 2.74
BETCV —  —  — - - -
4 ICE3 0.37 0.39  0.76 0.82 2.60 2.70
ErEEE 0.43 0.40  0.95 0.91 2.70 2.72
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Tab.5 Maximum value of vibration

responses of the trailer

B % Ayl Ayl

i Q/P AP/P Wz, Wz,

K (m*s?) (m*s?)

kg2 0.55 0.46  0.76 0.88 2.73 2.71
#E TGV 0.37 0.31  0.84 0.74  2.71 2.65
4 ICE3 0.37 0.29  0.77 0.81 2.71 2.75

ErEEeE 0.37 0.37  0.95 0.94 2.66 2.66

MR LR AT LA
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Tab.6 Maximum value of vibration
responses of the bridge
B % D,/ A,/ D,/ A,/ P,/
FAY mm_ (mes?) mm
bint: =2 1.31 0.09
E TGV 0.78 0.08
15=E ICE3  1.32 0.09
EremEE 1,03 0.06
TE: AR REE R A (8% D, B h R T INSELURE A B rp 8
MRS D, R IR A, B LS P,
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Coupling Vehicle-Bridge Vibration Analysis of Collaborated System with Cable-Stayed
Bridge and T-shape Rigid Structure on High Speed Railway

LUO Hao', GUO Xiangrong’, TANG Junfeng’, YUE Jian', LIU Ze'

(1. School of Civil Engineering, Hunan University of Science and Technology, Xiangtan 411201, China; 2. School of Civil Engi—
neering, Central South University, Changsha 410075, China)

Abstract: A finite element analysis model for space vibration of the train and the collaborated system with ca-
ble-stayed bridge and T-shape rigid structure was established. The coupled equations of motion were presented
for the vehicle-bridge system on the basis of a corresponding assumption on the wheel-track interaction both in
lateral and vertical directions. Taking the track irregularity samples based on German low disturb track spectra
as excitation, the space vibration responses were analyzed when the train ran through the collaborated system
with cable-stayed bridge and T-shape rigid structure at different speeds. Numerical results show that the mod-
els of the first two orders of the collaborated system with cable-stayed bridge and T-shape rigid structure are
bending in lateral. It follows that the lateral rigidity is smaller than the vertical rigidity. The collaborated sys—
tem with cable-stayed bridge and T-shape rigid structure has bigger vertical stiffness while calculating the natu-
ral frequency. The ratio of dynamic deflection to bridge span is 1/5440: as the German ICE3 train runs
through the bridge, the space vibration responses are the highest. All the dynamic indices of the vehicle on the
bridge are with in the range of the allowable values. The ride comfort indices all achieve the good standard,
thus can well satisfy the high speed train passage.

Key words: cable-stayed; T-shape rigid; train; natural frequency; coupling vehicle-bridge vibration
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Tab.1 Main technical indexes of high-performance

grouting material

P REFE bR LA QIR
IR L 0.26 ~0.28

VIR IR B 10 ~17

WENEE s 30 min i EhE 10 ~20

60 min JiBNE 10 ~25
N 24 h WK R 0
W% 5y, ﬂﬂiﬁwﬁ: 0

0.22 MPa( fLiETFEH
ks TUESTSmI) <2.0
0.36 MPa( fLiEFEH
EE >1.8 m i)

I 3h 0~2
A KR /% b 0.3
T KX
3d =20
LR L /MPa 7d =40
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Fig. 1 Test hollow slab
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Full-scale Experimental Study on Hinge Joint Repair of Hollow Slab Bridge
with High-performance Grouting Material

YAN Weihong'*,FU Lijun'?,ZHAO Jun’

(1. Henan Transportation Research Institute CO. , LTD, Zhengzhou 450015, China; 2. Research and Development Center on
Bridge Safety Detection & Reinforcement Technology, Ministry of Transport, Zhengzhou 450015, China; 3. School of Civil Engi—
neering, Zhengzhou University, Zhengzhou 450015, China)

Abstract: For the purpose of assessing the repair effect of hinge joint of hollow slab bridge with high-perform—
ance grouting material, a full-scale failure test of three hollow slabs with a span of 30m removed from highway
bridges is conducted. The middle slab is concentrated loading after assembling these three hollow slabs and re—
pairing the hinge joints using high-performance grouting material. Load-deflection curves for all the slabs are
measured and analyzed, and the failure pattern is also presented. The test results show that the deflection of
each slab is basically the same in the initial loading stage, which means the three slabs have a good overall
working performance. At the ultimate loading stage, a longitudinal brittle fracture failure occurs in the inter—
face between slab and grouting material. Compared with the design vehicle load, the overload safety factor is
1.74 when we adopt the repair technology of high-performance grouting material.

Key words: high-performance; grouting material; hollow slab; hinge joints; full-scale experiment
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Tab. 4 Detection results of healthy case and @5 damage hole
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Tab. 6 Detection results of healthy case and 1 mm deep crack
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5 260.27 260 0.10
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The Design of Double Loop Control System for
Electroplating Power Supply

LIU Ping, XU Han, ZANG Jiajie, CHEN Ruike

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

Abstract: Electroplating power supply has the working characteristics of low voltage and high current. It is
difficult for the traditional voltage mode to meet the control requirement due to low dynamic response and de—
fects of dynamic current limiting. This paper proposes to use double loop controller through the comparative a—
nalysis, which is made up of an current inner loop and a voltage outer loop. The double loop controller is de—
signed in the sequence of current inner loop firstly, the voltage outer loop secondly via the modeling analysis of
electroplating power supply system. This paper analyses the stability of the circuit by using the Bode diagram.

The design of the parameters of the circuit is also illustrated. According to the phenomenon of conditional sta—
bilization when the circuit of double loop system works, parameters of the current are corrected. And the pa—
rameters are tested by experiments. The hardware verification proves that the controller can work normally.

This system has practical value.

Key words: electroplating power supply; double loop control; loop stability
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Image Remove the Fogfog Algorithm Based on Improvement
Chaotic under Haze Pollution

SUI Dan'?, ZHANG Yali’, Yang Jie’

(1. School of Software Engineering, Anyang Normal University, Anyang 455000, China; 2. School of Information Wuhan University
of Technology, Wuhan Hubei 430070 , China; 3. Computer Science Department Anyang University, Anyang 455000, China)

Abstract: This paper suggests a quick image defogging algorithm based on the chaotic weighted filtering to im—
prove the traditional algorithm, the single image defogging algorithm with edge protection, with which there are
the disturbance of foggy background, intense foggy hot pixel and the bad restore of image structure. The chaos
of the image data will be acquired and the minimum color components will be estimated with the analysis of
those disturbed images by the foggy background in haze. Then on this basis, with the combination of the dark
channel model of foggy images and the component model of time domain and frequency domain features, the
self — adapted weight filtering model is constructed, and the improved design of the quick image defogging al—
gorithm based on chaotic weight filtering is completed. The results of experiment indicate that the adoption of
this algorithm can avoid color distortion in the middle area of foggy images, lower the disturbance of foggy
background, reduce the foggy hot pixel, and retain the chaotic characteristics of the distant view, and there—
fore, the advantages in image quality and calculation are displayed.

Key words: haze; chaos; defogging algorithm; improvement
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Experimental Research of Damage Localization in Aluminum
Beam Based on EMI Technique

LI Cheng, CHEN Gongxuan, TIE Ying, NIU Dongdong
(' School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Aiming at identifying damage location, this paper experimentally investigated the damage location
in aluminum beam based on the electro-mechanical impedance ( EMI) technique. [ The real signals of imped—
ance of nondestructive and handmade damage hole under different frequencies were measured with precision
impedance analyzer, then were processed with Pearson correlation coefficient, many times of experiment found
the feasible frequency bands and the approximate linear relationship between the correlation coefficient and the
distance from PZT to damage was verified in these feasible frequency bands finally. ] Aluminum beam damage
location experiments were carried out accordingly and the detection value of damage hole and crack position
coincided well with the actual value. The method applied in aluminum beam damage location was verified to
be effective and it can provide reference for nondestructive testing of damage location.

Key words: electro-mechanical impedance ( EMI) technique; nondestructive testing; damage localization;

correlation coefficient; impedance
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