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Tab.1 Properties of asphalt binders
IR A SK-SBS MM ZH
BERE(15 C) /(g * em ™) 1.031 0.986 1.005
£ ABE(25 °C,5 5,100 g) /(1/10 mm) 69 74 86
Ak 5 ( R&B) /°C 75.0 49 45.5
FEFF(S em * min~') /em 42(@5 °C) 154( @15 °C) >150( @15 °C)
N /C 298 283 272
£ ABEFREL -0.032 -0.495 -0.991
. X FRAR I 1% 0.08 -0.35 0.04
RIS |
AL/ % 65.0 68 76.3
(163 °C.5 h) FEEIFERE(S om * min~') / om B(@5C) 44.3(@15 C) >150( @15 C)
x2 WHRAE
Tab.2 Aggregate gradation
T8 T A 0 L i o R %
2P /mm
26.5 19 16 13.2 9.5 475 236 1.18 0.6 0.3 0.15 0.075
ACH3 — — 100 95.6 72.7 40.4 30 19.4 145  10.3 8.1 5.1
ACH6 — 100 96.5 89 75 48 30 22 16 11 8 5
AC=20 100 99.2  90.2 76 62.2 37 26.7  18.3  12.6 8.1 5.9 5

2 WmTE

T NS T BN R 5 s g
T, 6k 1T Troxler 4140 Y Jié 5 e 52 A A
$150 mm x H 150 mm (KRB, FEA45 01 %)
HEIRSF K ¢100 mm x H 110 mm fy 3. R
AMPT 56 3 2%, EAT IE 5K B N4, 1 J3 7K -
50 ~ 150 A0 A8 Xof 7 4 17 7 3 i B8 3 501l Ay
5.15.25.45.55 °C; #5245 34 0. 01.0. 1+
0.2.0.5.1.2.5.10.20.25 Hz.
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Changes of dynamic modulus with loading frequency



%58 TERE I, 55 Wi IR A R Sl A B 306 S (A i K 32 il 2R A5 3
5
25 - 0.0 35 —o—0.01 —3—0.1
20 —a—_ﬂ_gi 30 48 —&—02 —%—05
. —%—1 —e—2
=235
= =P 5 ——s5
5@ —e—2 209
e ——35 é i
> 10 —e—10 = 15
x *
¥ =10
- 5 ¢
0 0
5 15 5 35 45 55 5 15 35 45 55

(4) AC-13(SK-SBS)

H P& 2 R, 3 ol 30 R R B B A
PR SAAH 7] , Bt 53 T e i k. (E A [R] X
BT ARRR SR S SR A AR R 2E 5
Wit 5 385 P T i AN [ o 200 3R ) s A A5 A 22 e
RN, IR F 55 °C I B A E T AR AR
TN 1) 3 25 I it 58 0 2 i A Y

(b) AC-16(MM)
2 hEREMNISEERERETK

Fig.2 Changes of dynamic modulus with temperature

(¢) AC-120(ZH)

I, KR g o i B AR i RS 1) AT RN,
FHOCZEL R2 #4345 0.99 L |, [l A5 7 51 T3
3 .

E" =ae " +b. (1)
K BT N AR MPa; T IR IR, C; as
INESSIEVEE 248

®3 HTRESEENXRMDARE

Tab.3 Regression model of dynamic moduli with temperature

I
4%/ Hz
AC-3( SK-SBS) ACH6( MM) AC=20( ZH)

0.01 7 775.0e " "%° +500.9 13 462.1e "™ +329.3 17 353.7¢ %7 +420.0
0.1 14 369.3¢ "7 +503.9 20 982.7¢ "4 +194.1 25132.1e ™! +279.9
0.2 16 444.0e """ +486.3 23 393.0e "% +100.4 27 156.2¢ 7 +169. 1
0.5 19 050. 8¢ "' +440.6 26 927.6e "% —67.1 30 030.8e "0 _55.7
1 20 972.9¢ " £373.6 29 708.6e """ ~235.6 32270.8¢ "% -327.0
2 22 883.3¢""? +286.6 32 666.9¢"1%? ~449.9 34 540.3e "% ~730.3
5 25 450.9¢ "% +131.8 36 363.5e "2 ~883.7 37 698.4¢ "3 ~1 561.4
10 27 529.7¢ "5 _55.8 39 007.9¢ "7 —1385.1 40 496.4¢ "% -2 537.9
20 29 886.3e 6! _282.4 41 953.2¢ "5 ~2174.9 44 137.5¢ "% ~3791.5
25 30 396.7¢ """ ~380.6 42 890.9e "3 _2 429.9 45 070.3e "2 4 420.1
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Fig.3 Relationship between the attenuation index of

dynamic modulus and loading frequency
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IR EE /C
Y = = AN I
PR R 15 25 45 55
ACH3
29 1.3 0 -1.55 -3.0
( SK-SBS)

ACH6(MM) 3.0 1.4 0 -2.0 -2.4
AC20(ZH) 3.0 1.3 0 -2.0 -3.0
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Experimental Study of Effect of Salt on Durability of Bridge Pier
Concrete Under Dry-wet Cycle

SUN Zengzhi, TIAN Junzhuang, YANG Kai,ZHANG Lei, CHEN Huaxin

('School of Materials Science and Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract: In this paper, based on bridge pier concrete of Dexiang highway bridge in Qinghai province, the
concentration and the main types of the dissolved salts along Dexiang highway were analyzed, and seven solu—
tions of different concentration of salt were prepared and four kinds of concrete were designed by laboratory ex—
periments. Surface morphologies, weight loss rate and relative dynamic elasticity modulus were used to study
the effects of salt on concrete durability under dry-wet cycles. The results show that the corrosion damage forms
and extents of concrete are different when different single salt solution is adopted such as Na,SO,, MgSO,,
NaCl under dry-wet cycles. The superposition effects of multiple salt corrosion of concrete damage can happen
in the multi-salt solution, and the higher the concentration of solution, the more severe the concrete is damage
under wet-dry cycles. CCSM concrete and fly ash concrete can improve the resistance to salt corrosion under
wet-dry cycles.

Keywords: road engineering; concrete; dry-wet cycle; salt corrosion; durability
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Influence of Test Conditions on Dynamic Response of
Asphalt Mixture and Its Master Curve

LI Peilong, RAO Wenyu, FENG Zhengang, LI Jiange

( Key Laboratory of Road Structure & Material Ministry of Transport, Chang’ an University, Xi’ an 710064, China)

Abstract: The dynamic modulus is one of the important characterization parameters of viscoelastic dynamic re—
sponse of asphalt mixture. The Asphalt Mixture Performance Test ( AMPT) was conducted on three gradation
asphalt mixtures under the different test conditions. The change law of dynamic modulus of asphalt mixtures
with the loading frequency and test temperature was analyzed. The attenuation models of dynamic modulus with
temperature under different loading frequencies were gained. And the influence of loading frequency on the at—
tenuation rate of dynamic modulus was analyzed. The master curves of visco-elastic dynamic response of asphalt
mixture are obtained by discussing the shift factors of dynamic modulus. The results indicate that the dynamic
modulus of asphalt mixtures goes up with an increase in loading frequency, while the increasing amplitude is
smaller at a higher temperature. The dynamic modulus decreases with an increase in temperature in accordance
with the attenuation index relationship, and the attenuation rate of dynamic modulus is bigger at a higher load—
ing frequency. The attenuation rate of dynamic modulus with the temperature for AC43 modified asphalt mix—
ture is the smallest. The dynamic moduli of asphalt mixtures at different frequencies are close at a higher tem-
perature (e.g. 55 C). The dynamic modulus master curve and shift factor can reflect the effect of loading
frequency and temperature on the visco-elastic properties of asphalt mixture.

Key words: asphalt mixture; Asphalt Mixture Performance Test ( AMPT) ; visco-elastic dynamic response;

dynamic modulus; master curve
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Fig.5 Mass sensitive humidity sensor performance
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Studies on the Synthesis of AIPO,-5 Zeolite and Its Doping La and Their Application

as Quartz Crystal Microbalance Humidity Sensor

WANG Luyu ', ZHU Ye >, GAO Liping >, XU Jiaqiang’

(1. NEST Lab, College of Science, Shanghai University, Shanghai 200444, China; 2 . Department of physics, College of Sci—

ence,

Shanghai University, Shanghai 200444, China. )

Abstract: Undoped AIPO,-5 and La doped LaAPO-5 zeolites under different ratios were synthesized by one—

pot hydrothermal treatment of aluminum isopropoxide, phosphoric acid, 1,1,3,3-Tetramethylguanidine, and

La( NO,) 5 * nH,0O mixture followed by crystallization and calcination. The morphology of synthesized LaAPO—-

5 was small particles, and these small particles were stacked as cottonlike. The above materials were used as

sensitive layer of quartz crystal micro balance ( QCM design) to build mass sensitive humidity sensor perform—

ance. Compared with undoped AIPO,-5 zeolite, the LaAPO-5 sensor possessed higher sensitivity, better line—

arity and more quickly response/recovery, and the recovery time can reach to 3s. The humidity sensor based

on LaAPO-5 exhibitted excellent performance for humidity sensor.

Key words: AlPO,-5; La-doped; QCM; humidity sensor
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Tab.1 The solubility of polyimide using different monomer

a5 HARA A VA T I EIR L)
PI 1 3,4°-ODA,BPDA N 1:1.02
PI 2 3,4°-ODA,0DPA PN 1:1.02
PI 3 3,4"-ODA,PMDA PN 1:1.02
PI 4 4,4°-0DA,BPDA AN 1:1.02
PIS 4,4°-0DA,0DPA AH 1:1.02
PI6 4,4°-0DA ,PMDA AN 1:1.02
P17 4,4’-0DA ,BPDA ,ODPA A 1:0.51:0.51
PI 8 4,4’-0DA,BPDA,PMDA PN 1:0.51:0.51
P19 3,4°-ODA,0DPA ,PMDA PN 1:0.51:0.51
PI 10 3,4"-ODA,BPDA,ODPA e 1:0.51:0.51
PI 11 4,4°-0DA,BPDA,PMDA AN 1:0.51:0.51
PI 12 4,4°-ODA,0DPA ,PMDA AN 1:0.51:0.51
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Preparation Technology of a Soluble Polyimide Used for UV Resin Modification

SHI Xiaohua, YAN Shaoge, ZHANG Weijie

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

Abstract: Epoxy acrylic resin has the shortcoming of the heat resistance and flexibility, when it was used in

UV curable solder resist ink for flexible circuit board. A soluble polyimide with suitable molecular weight and

good heat resistance was prepared to modify the epoxy acrylic resin. The souble polyimide ( PI) with different

monomer combinations was made by different imidization methods. The better preparation process of polyimide
was determined. Firstly, the polyamic acid ( PAA) was synthesized by 3,4"-ODA.BPDA.ODPA, of which the
molar ratios was 1:0.505:0.505, at 0 °C about 2 h, and then the polyamic acid was used to make polyimide

( PI) with the triethylamine as catalyst and acetic anhydride as dehydrating agent at 90 °C about 4 h. The mo—

lecular weight of this PI was 2.64 x 10*, and its decomposition temperature was 508°C. The decomposition

temperature of epoxy acrylic resin modified by the souble PI was improved from 291 °C to 374 °C and its heat

resistance was improved.

Key words: polyimide; solubility; epoxy acrylic resin; modify; prepartion
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The Overview of Concrete Structure Durability under the Freeze-thaw Condition

ZHENG Yuanxun', YANG Peibing', KANG Haigui®

(1. School of Water Conservancy & Environment, zhengzhou University, Zhengzhou 450001, China; 2. Department of Construc—

tion Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: This papers systematically introduced and summarized the research status and development trend of
the durability of concrete structure under freeze-thaw condition at home and abroad. The future direction of the
research in this field was also been explored. Based on the analysis of related publications, the paper firstly
summarized the failure mechanism of concrete in freeze-thaw environment and freeze-thaw test methods and
standards. The paper also summarized the durability research methods of reinforced concrete structures and
prestressed concrete structures by theoretical analysis and numerical simulation methods. At the same time,
the countermeasure to enhance the frost resistance of concrete was put forward. Finally, the future research
trend of the durability of concrete structure in freezing-and-thawing was analyzed. The research shows that cer—
tain research achievements were made in the study of concrete structure under freeze-thaw condition. Howev—
er, there are few research results in this field aiming at large size prestressed components which should be
taken as the primary research direction in the next step.

Key words: conctete structure; durability; overview; freeze-thaw condition; damage mechanism
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Synthesis of Bonsaidike ZnO and Its Gas Sensing Properties

ZHANG Yonghui, LIU Chunyan, LIU Huanzhen, GONG Feilong, LI Feng

( Zhengzhou University of Light Industry, State Laboratory of Surface and Interface Science and Technology, Zhengzhou 450001 ,
China)

Abstract: 3D bonsaidike ZnO materials with defects on their surfaces have been prepared via a hydrothermal
method and a subsequent annealed process for the first time. The characterization of X-ray diffraction ( XRD)

and TG/DTA suggest that the as—prepared samples are composed with ZnO and Zn5( CO3) 2( OH) 6. We care—
fully investigate the morphology of our materials by field emission scanning electronmicroscopy ( FESEM) . The
result shows that the nanosheets grow symmetrically with a self-assmble process to form every hexagon genera—
tion resulting in 3D bonsai-like ZnO structure. Then we fabricate the gas sensor with our ZnO materials and
study their gas sensing properties systematically. The results indicate that the as—prepared gas sensor behave
the highest sensitivity to 100 ppm ethanol vapor at 340 “C , meanwhile it also exhibits an excellent response—re—
cover property and stability. The 3D bonsai-dike ZnO materials have a great potential to design and fabricate
ethanol gas sensor in the future.

Key words: 7ZnO; bonsaidike; hydrothermal method; nanosheets; gas sensor
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Calculation Method of Moment Enlargement Coefficient
Considering Effect of Reinforcement Ratio

LIN Shangshun' ,CHEN Baochun®

(1. Fujian Provincial Key Laboratory of Advanced Technology and Informatization in Civil Engineering, College of Civil Engineer—
ing, Fujian University of Engineering, Fuzhou, Fuzhou 350118, China;2. College of Civil Engineering, Fuzhou University, Fu—
jian 350116, China)

Abstract: It is pointed out that moment enlargement coefficient of eccentrically loaded reinforced concrete col—
umn is related with reinforcement ratio which is not yet considered by China structural design specification.

Therefore, based on 33 specimen test data from references and load-bearing capacity tests of 14 eccentrically—
loaded reinforced concrete columns, theoretical and FEM parametric analysis were carried out. Results show
that the curvature influence coefficient in the calculation formula of moment enlargement coefficient is not only
related with slenderness ratio and eccentricity, but also with reinforcement ratio. Bending moment enlargement
coefficient increases with reinforcement ratio under the condition of constant slenderness ratio and eccentricity.

A calculation formula of curvature influence coefficient considering the effect of reinforcement ratio is put for—
ward with its accuracy verified by specimen data from published papers.

Key words: reinforcement ratio; bending moment enlargement coefficient; load-carrying capacity; eccentrical—

ly loaded reinforced concrete column
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The Mode Analysis of the Cantilever Beam with Concentrated Mass on Its
Free End in the Case of Damage and No Damage

YAN Anzhi', TAO Tianzeng2 , ZHANG Zhenhua'

(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 2. Department of Mechanics, Dalian U-
niversity of Technology, Dalian 116000, China)

Abstract: Many structures in the engineering, which can be simplified as cantilever beam with concentrated
mass on its free end. The finite element model of the cantilever beam with concentrated mass on its free end is
established, and the mode analysis of it is carried out in this paper. The effect on the natural frequency of the
CBCM in the case of the mass change is studied. At the same time, a kind of cantilever beam model with 1
shaped crack is established. This kind of model includes two models: the free end of the beam with and without
concentrated mass. Changing the position and depth of the crack, it can be found that the frequency of the beam
is affected mostly by the crack depth. And the position of crack is closer to its free end of the beam, the influ—
ence of frequency of the beam is smaller. By comparison, it can be found that the lumped mass have a certain
effect on the natural frequency of cracked cantilever beam. This research has certain guiding significance to opti—
mization design.damage detection.maintenance of the cantilever beam with concentrated mass on its free end.

Key words: cantilever beam; concentrated mass; moment of inertia; crack; finite element method
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Isolation of Iycopene from the Crude Extract of Red Watermelon
Flesh by ligh-speed Counter-current Chromatograghy

RUAN Baoyu'> ZHAO Wenen'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Faculty of Food Industry,
College of Food Industry, Danang, Vietnam)

Abstract: High-speed counter-current chromatography ( HSCCC) was applied to the isolation of lycopene from
the crude lycopene extract of red watermelon flesh. The crude lycopene extract was obtained from the homoge—
nized flesh of ripened fruit extracted with petroleum ether and acetone ( ratio 2: 1, v/v) under supersonic wave
conditions. The preparative high-speed counter-eurrent chromatography with a two-phase solvent system com-—
posed of n-hexane: acetonitrile: dichloromethane (20:12:7, v/v/v) was performed obtaining lycopene with a
purity of 98.3% from the crude extract.

Key words: lycopene; isolation; high-speed counter-current chromatography; watermelon
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S 4 P LS o SO B DL RV A # ( autoP—
rice) JBEEE AT A% ( stocks) A5 9 Flr [ 7 Ky 4 4 X
Spark ELM 3% i PEREHEA TS0 IE. [0 35040 4R 15 2,
W 1, 7 JBAR R Bk 2 s,

&1 ERHFEEER

Tab.1 Regression datasets

el A ﬁzli’iﬂlﬁ iR gE] Bl A *izlié‘ﬂlﬁ , el qE]
JIgEA EREAR  EE8ErE 2K JIgREEA MAREA &St 2K
diabetes 576 192 8 2 shuttle 43 500 14 500 7 2
segment 1 500 810 36 7
iJCNN 464 810 116 202 22 2 satimage 4 435 2 000 36 6
R2 DERYEEER
Tab.2 Classification datasets
el ﬁzkiﬁlﬁl\ RYEEH el ﬁ@ZF%ﬁIEI‘ e H
PIGRrEA alAEA JEgtmEdE 29 WIGAEA MalreA gm0
delta 3 000 4129 6 1 bank domains 4 500 3692 8 0
elevators 4000 5517 6 0 stocks domain 450 500 10 0
auto price 80 79 14 1
machine cPU 100 109 [§ 0
Triaziones 100 86 60 0
Servo 30 87 0 4 califomia housing 8 000 1 246 8 0
Satimage i i CHIY 3 x 3 R K ARG, X as
MG ZE B PEAT T Bl b TR — YR A 4 SR 3~
( Landsat MSS imagery) (145 4 U /R [ 4138 2 14 2tk i
FEIRIEIR 255 2 340 x3 380 MEE. H T K g ]
TIPSR 82 x 100 2K M3k Satimage £ i S i
Pt MR T vk s 82 x 100 MR R K7 A Z A4 3 ? o
x3ARFMIET I , AL MR IE A 4 i, 4t ] gy
VIt 4 AIEIIE 3% 4 AN IE DR — A B e v~
3, BANBARAEE R 4 x9 =36. FGRRMEIFIEA, e T i

NETFAE SR A LER A 2 1 A7 TR
KA 4 JroR) - PR B ARFEAE R %2

El 4 Satimage M 36 ZGEFM PO GELR
Fig.4 Satimage prediction center pixel type by 36 dims
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AT 25 HARRHEE F0JE R ER A O, e se4
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Shuttle AR 45 AT &% BT Ak (Y FR 527 B R FIHT ¢
PN EHE N TR B0 H ShFET (AnlEl S Fix) .
BAiAT 9 w2 120,58 000 5. 7 N8
> #) & time. stability error. sign. wind. magni-
tude . visibilitya. 7 4~ 2 540 & Auto( H 3 FETR)
il NoAuto( N TFEI%) . 80% A HEKs 128 N\ T [
7% ( NoAuto) , HoAx ol H s R, N L ERIA A8 702
K2 80% , H bp BUKS HE S 99% ~99. 9% . HiHfs
LELIBEHLYI 17 LR YT R4 (43 500 ASEEAR) il
(14 500 DA

Bois 5 1CNN. 445 — KA T =49 990
IR RL 8 7 47 PP A B DR AR AL 5 4 DA
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Fig.5 Shuttle determine the landing mode of an aircraft

91 701 gt ] e 3 F ORI, JE 1 v, (k) Fon 5 &
St F AR SR AR OG0 ki [R5 ko, ok 10 437 —iF
B, IELL 9 A0, —A 1 BB B J& 1 «,
(k) ooy (k) yx, (k) 2 [—-1.5,1.5] ZJal Ay 524K,
Horx, (k) Ry (k) B A, PRI T A4 35 AR IR
HEARE IR T 2, (k) 8% & T E R ET S I 21 1)
L FRATTR S Y 7 3k e s A B AT AT
TR I, (k) &R o, (k =5) -2, (k +4) 5
10 ANREE; 2, (B) 9 2, (k =5) 5,0, (b +4)
5510 DMRFAE, 2, (k) v (k) BLEEAEH]; S 298 W
22 ANRHE. YRR  90% (il 2h e s 1 2%,
D] 32K i BRI R 90% , 43 24T 55 Sk g 1 455 761
O 3138 5 = 0 N

T3MA NARRBIEG L. HE3 F4
4 FRRVEAE 13 A 2L SRR 4 1 R LA, Spar—
KELM B3EAE K EB B 42 111 “Sigmoid ” BREL: g
(%) = /(1 +e") ROEJZPIURTT AAREIL 5 4,
BRI 5, IR T 5 — Prag IR TUE Y 77 Xk iU
PEANEL, 4R TR T 50 YRR 6 e U It 45 5 5 HCH:
SEBHMEHETTRAE. T SVM A9 A% R S50 16 A% 1)
SEpkgh, 3R H] Hsu F Lin 32 H 9 HE 20 4 7 v
RIS E C M A% y dE1750E: C Al y
BETERE € = 222", 272 |,y = 2,27,
2710 ], 3225 R A KT RELL( CLy) HEFT 50 IR
BEALIES , Jf X e L2 SR ) P A TR 2 S8
B p A —k 3] (0,1 ] Z ), S5 —fes) [ -1,
1].
4.2 il 5iRE

BP.ELM FiI Spark ELM ()38 Jilh pR 5045 356 £ 73
25 K [ml ) RMSE H5 B o BPLSVM A ¥ 41 1932 1k
PERE, AT ELM 45 1175 2 30,

*3 4MAEEERHFZE(RMSE)
Tab.3 RMSE of 4 algorithms

BP SVM ELM SparkELM
EAEITE S

PIRREA MBREA JIZRREAR REA JIZRREAR IReA DIgRbeA EtHEA

delta ailerons 0.0409  0.048 1 0.0418 0.0429 0.042 3 0.043 1 0.038 2 0.041 5
delta elevators 0.0544  0.0592 0.0534  0.0540 0.0550 0.056 8 0.054 0 0.053 1
auto price 0.0652  0.0937 0.0652  0.0937 0.0754  0.099 4 0.075 4 0.104 3
triaziones 0.1432 0.1829 0.1432 0.1829 0.1897  0.200 2 0.161 4 0.203 5
Servo 0.0840 0.1177 0.0840 0.1177 0.0707 0.1196 0.096 1 0.1183
bank domains 0.0454  0.046 7 0.0454  0.046 7 0.0406  0.036 0 0.043 7 0.043 1
stocks domain 0.050 3 0.051 8 0.050 3 0.051 8 0.025 1 0.034 8 0.024 1 0.298 7
machine cpu 0.0352 0.0826 0.0574  0.0811 0.0332 0.0539 0.0259 0.056 4
califomia housing  0.1089  0.118 0 0.1089 0.1180 0.1217 0.1267 0.117 4 0.153 6
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Tab.4 Accuracy comparison of 4 algorithms in classification problem
BP SVM ELM SparkELM
REIE S e e e I o
YIREAS MAREA  JNZREEAR MREEAR  UIZRREA MNREEA YIgRREA IAEA
Diabetes 0.866 3 0.744 3 0.787 6 0.773 1 0.786 8 0.7757 0.784 7 0.7812
Segment 0.969 2 0.862 7 — — 0.973 5 0.949 5 0.969 3 0.954 3
shuttle 0.999 7 0.994 0 — — 0.996 5 0.994 0 0.9952 0.993 1
Satimage 0.952 6 0.823 4 — — 0.9352 0.890 4 0.926 2 0.892 0
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Sparked-based Parallel Extreme Learning Machine

DENG Wanyu, LI Li, NIU Huijuan

('School of Computing Science, Xi’ an University of Posts and Telecommunications, Xi’an 710061, China)

Abstract: With the rapid expansion of the scale of the data, stand-alone serial neural networks are faceing

normous computational challenges. It is difficult to meet the expansion of real-world applications. In this pa—

per, we proposed a parallel extreme learning machine ( parallel ELM) algorithm based on Spark. By levera—

ging Spark parallel platform with efficient management mechanism and efficient matrix computations of large—

scale data, the acceleration for solving ELM is achieved. The learning process of parallel ELM takes only one

set of Map and Reduce operation to complete. The experimental results on a large number of real data sets show

Spark-based parallel ELM algorithm can achieved a significant performance improvment compared with the ser—

ial ELM.

Key words: extreme learning machine; neural network; parallelization ELM algorithm; Spark
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Tab.1 User parameters of multiple-business system
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The CPN Modeling and Performance Evaluation about Spectrum Handoff Strategies
in OFDMA Multi-service Communication System

LU Yanhui', LI Zhaoping'*, HAN Shujun', YANG Shouyi'

(1. School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Long-Distance Communication
Transmission Shijiazhuang Sub — bureau of Hebei, Shijiazhuang 050051, China)

Abstract: With the increasing diversified demand on communication system, the differentiation in multi —
service is one of the major problems faced with the communication system on the premise of ensuring quality of
service requirements of users. Markov model is the traditional way to study the switch problem, however, the
memory — less quality and the state space explosion problem of the Markov model make the research about the
spectrum handover strategies stay at the single business OFDMA system. This paper utilizes the Colored Petri
Nets ( CPN) to develop the spectrum switching strategies suitable for multiple business OFDMA system. Four
different spectrum strategies considering both the switching users and new users are discussed using CPN model
in this paper. The results show that CPN can overcome the limitation of Markov, and facilitate the research of
the spectrum handoff quality about the complex system, especially the multiple business system contenting sev—
eral mathematical distributions for the users’ arrival laws.

Key words: spectrum handoff; Markov; colored petri net; multi-service system; mathematical distribution
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Research on Suppressing Electromagnetic Interference Level of Wireless
Charging System by Using Chaotic Modulation Technology

GAO Jinfengl , YU Ya', ZHANG Xuhui*, SI Chengkun3

(1. School of Electrical Engineering, Zhengzhou university, Zhengzhou 450001, China; 2. Chery Automobile Postdoctoral
Working Station, Wuhu 241000, China; 3. Sanmenxia Power Supply Company, Sanmenxia 467001, China)

Abstract: In the PWM control mode with fixed frequency, the concentrated energy of current spectrum in
transmitting / receiving coil resulted in the high level of external electromagnetic interference. This paper ap—
plied the chaotic carrier4requency modulation with fixed-duty cycle to the high-requency inverter of wireless
charging system in electric vehicle. The modulation technique could broaden current spectrum of transmitting /
receiving coil, randomly-ike distributed the same transmission energy over different frequency lines, thus im-
proving the frequency spectrum of electromagnetic field in space and reducing the level of external electromag—
netic interference of wireless charging system. Both simulation and experimental results are given to support
the validity of the method.

Key words: CCFMFD; wireless charging; EMI; high~requency inverter
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The Electric Field Strength Calculation and Structure Optimization for
Low-carbon 35kV GIS Chamber

CHENG Xian', WANG Haiyan®, YAN Guangchao®, JIAO Lianyao'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450000, China; 2. Ping Gao Group Co, Lid, Pingdings—
han 467000, China)

Abstract: The chamber electric field distribution of gas insulated metal enclosed switchgear is an important is—
sue for its structural design. The chamber electric field distribution should be as uniform as possible to avoid
flashover and discharge phenomenon in the high electric field strength place. In this paper, SF,/N, mixed gas
replaces SF¢ gas as an insulation dielectric of 35kV voltage class GIS chamber. The electric field analysis and
structural optimization are conducted to solve flashover problem in the chamber caused by the alternative gas
insulated strength lower than the maximum electric field strength of chamber. The Solidworks software is used
to build a three-dimensional model of GIS chamber, and its finite element analysis is conducted. The electric
field intensity of chamber model is calculated based on the electrostatic field theory. The calculation dates
show that the electric field strength values of disconnecting break, grounding break and insulated rod, etc in
the chamber are too high. The structure optimization is conducted for those parts, and the optimized chamber
model is carried on a verification calculation. The results proved that the electric field strength of optimized
GIS chamber is significantly lower than previous one. Its maximum value is lower than the alternative gas die—
lectric strength, so the alternative gas can meet the insulation requirement of optimized gas chamber.

Key words: GIS gas chamber; electric field strength calculation; insulation dielectric; electric field distribu—

tion; structure optimization
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Research of Simulation in the Linear Optimal Control Active Suspension of
Vehicle Based on Matlab

LIU Benxue, LIN Chaoyun,GUO Peidong, LI Liangyu

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

Abstract: In order to demostrate that the active suspension is superior in improving the vehicle riding comfort,
1/4 vehicle active suspension model and random road excitation model are established. Based on this models,
by adopting linear optimal control as the active suspension control strategy, the linear optimal controller is de—
signed. The frequency domain and time domain simulation model of active suspension is established by MAT-
LAB. Frequency domain and time domain simulation of active suspension are carried out respectively under
random road excitation and compared with the passive suspension. The results show that the active suspension
can effectively reduce the vehicle body acceleration,the dynamic load of the tire and the dynamic deflection of
the suspension, thereby improving the ride comfort the handling stability of the vehicle. The model establishe—
ment, the optimal design and the simulation analysis of the design provide a useful reference for further re—
search and practical application for active suspension.

Key words: vehicle; active suspension; linear optimal control; ride comfort
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Crashworthiness Topology Optimization Method of Pure Electric Car BIW

LEI Zhengbao, LIU Zhuchun, LIAO Zhuo

( Institute of Vehicle Engineering, Changsha University of Science and Technology, Changsha 410004, China)

Abstract: As the vehicle collision condition up to 9 kinds and the impact force of different conditions vary

greatly ,the final overall topology configuration will tend to working conditions with bigger collision force when

multiple parallel topology optimization are used in whole body. What” s more, the best optimization mass ratio

of front, car and rear is different for their different collision force. Thus multiple crashworthiness topology opti—

mization can not be used in the whole body simultaneously. In order to obtain a vehicle configuration with rea—

sonable and effective material distribution, we put forward a crashworthiness topology optimization method of

pure electric ear BIW by the comparative analysis of the overall topology optimization and subregion topology

optimization of one model. The method is doing the car topology optimization at first and doing the head and

rear topology optimization after we get car topologies,in this way we obtain the vehicle topology optimization re—

sults finally.

Key words: pure electric vehicles; crashworthiness; topology optimization; BIW
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Tab.1 Main sealing structure data in

three different load conditions
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three different load conditions
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Influence Analysis of Pit-type Non-smooth Elements
Arrangement on Aerodynamic Drag of Vehicle

XIE Jinfa, Zhang Jinglong

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

Abstract: Based on the bionics non-smooth surface, pit-type non-smooth elements arranged in rectangular,
diamond and arithmetic are put on the roof of a MIRA square-back model vehicle to analyze the influence of
different arrangements on the aerodynamic drag of model. In the application of CFD, the software ANSYS is
used for numerical simulation, and results show that the pit-type non-smooth elements arranged in rectangular
can obtain the best aerodynamic drag reduction performance, and the total drag reduction rate can reach
6.52% . Further analysis reveals that the rectangular arrangement can get a better pressure drag and surface
shear stress reduction performance, so it eventually reduces the aerodynamic drag.

Key words: pit-type non-smooth element; arrangement; automobile; aerodynamic drag; influence analysis

(L% 85 M)

Sealability Analysis of Premium Connection with Cylinder/
Sphere Sealing Structure Based on FEM

ZHU Qiang', DU Peng', WANG Jianjun®, QIN Dongchen'

(1. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. CNPC Tubular Goods Research In—
stitute, CNPC Key Lab for Petroleum Tubular Goods Engineering, Xi’ an 710077, China)

Abstract: With the increasing requirements for oil and gas resources exploitation, the premium connection is
more and more widely used. The sealability is one of the important properties for premium connection, and in
view of this the paper focuses on sealability analysis of premium connection with a kind of cylinder/sphere
sealing structure based on finite element method ( FEM) . The axisymmetric model of the premium connection
is established by using ANSYS. Three load conditions are considered as the machine tightening torque, ma-
chine tightening torque + axial tension, and machine tightening torque + internal pressure + axial tension condi-
tions. Under these load conditions, the distribution rules of contact pressure and the VME stress of the sealing
structure are obtained by ANSYS. Through comparisons of contact pressure and VME stress with different load
conditions, the influence of tensile load and internal pressure on the premium connection sealability are ana—
lyzed. The result shows that the contact pressure and VME stress of cylinder/sphere sealing structure can meet
the sealing requirements. The paper can provide a theoretical guidance for sealing structure design optimization
of premium connection.

Key words: premium connection; cylinder/sphere structure; contact pressure; finite element method( FEM)
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Research on Self Calibration Method of Zoom Camera

ZHAO Shujun, DUAN Shaoli, ZHANG Xiaofang, LI Lei, LIU Xiaomin

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

Abstract: In this paper, the calibration methods of camera zoom is studied. The self calibretion method based
on two vanishing points is used to calibrate the general parameters of zoom camera. Compared with the results
of two methods of Zhang Zhengyou and the machine vision software Halcon, the feasibility and robustness of
the method in this paper is verified. In order to better reflect the characteristics of the zoom camera, a thick
lens model selected can describe the zoom camera more accurately. The linear equations can be established ac—
cording to feature correspondences obtained by the method based on SIFT feature matching between zoom ima—
ges, and then the zoom center can be identified with the least square method. In addition, the optical center
displacement can also be calculated between different focal length. The experimental result shows that the vari—
ation between optical center displacement and focal length has a apparent significant gap, so that the thick lens
model is more suitable to describe the zoom camera.

Key words: Zoom camera calibration; Two vanishing point; Sub-pixel corner detection; Zoom center; The

optical center displacement
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