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Fig.1 Structure of cicada’ s wings
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Tab.1 Sectional parameters of the wings mm
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Fig.2 Proximal end and far end of cicada’ s wings
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Fig.3 The finite element model of wings
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Fig.4 Calculation results in gliding state
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Tab.2 The maximum displacements of wings corresponding to different inner diameter of front,
far and middle nervure mm

HIT 3 ik J& ¥ ik T ) 32 ik

LK WAt SN VR 2 SR R e KA ¥ SR R KA #
0.050 26.118 0.005 0 26.035 0.012 50 25.469
0.200 26.129 0.020 0 26.051 0.025 00 25.496
0.300 26.176 0.030 0 26.112 0.037 50 25.612
0.400 26.310 0.040 0 26.277 0.050 00 25.930

0.8 0.500 26.635 0.08 0.050 0 26.635 0.1 0.062 50 26.635
0.600 27.443 0.060 0 27.329 0.075 00 28.061
0.700 30.235 0.070 0 28.627 0.087 50 30.946
0.750 36.201 0.075 0 29.686 0.093 75 33.509
0.765 42.046 0.076 5 30.095 0.112 50 34.213
0.780 57.810 0.078 0 30.569 0.125 00 34.345
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Tab.3 Wings’ frequencies under different

mass coefficients Hz
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Structural Simulation Analysis of the Mechanical Properties of a Cicada’ s Wings

XU He, YANG Yi, LEI Zhipeng

('School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract: Based on vector tools and modeling software, this paper analyzed and summarized the structure
characteristics of cicada’s wings. And then the element Beam189 and element Shell93 were used to construct
finite element model which could reflect the main characteristics of cicada’ s wings. The mechanical properties
of cicada’ s wings in gliding state were simulated and analyzed. In that state, the whole structure of cicada’ s
wings was found warping shape, and the maximum deformation and stress were close to the far nervure. With
the change of sectional size of all kinds of nervure in same ratio, comparative calculation was done to obtain
the maximum deformation of the corresponding cicada’s wings. The results showed that the increasing of ci—
cada’s wings’ deformation corresponding to three kind nervure were 121.3% .34.8% 17.4% respectively,
so their contribution to the stiffness decreased. Among them, front nervure provided main stiffness for cicada’
s wings. With the change of the quality coefficient of reinforcement nervure, modal analysis was done to ana—
lyze the fundamental frequency changes which could prove suppression effect of reinforcement nervure on flut—
ter. When the quality coefficient of reinforcement nervure was 22, the fundamental frequency decreases about
30% .

Key words: cicada’s wing; structural simulation; numerical analysis; mechanical property; modal analysis
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Fig.1 Connecting rod and the mass

of the geometric model
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frequencies rule curves
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Fig.4 The natural frequency curves of vibration mode

moving along the x-axis, the z-axis
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Fig.5 The natural frequency rule curves of the torsion

along y-axis and the bending vibration along x-axis
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Fig.6 The natural frequency rule curves of the bending

vibration along z-axis and along two x-axises
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diameter-chord ratio is 1.28
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Study on the Shape and Dynamic Parameter Characteristics of
the Fixedpoint Connecting Rod

ZENG Falin', ZENG Shaobo’, LI Jiankang'

(1. Automotive Engineering Research Institute, Jiangsu University, Zhenjiang 212013, China; 2. School of Automotive and Traf-

fic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: The connecting rod was widely used in the automotive and mechanical structure of which main fail-
ure mode is vibration-damage. Vibration-damage was the main failure mode of connecting rod. The dynamic
characteristics of the connecting rod were the main factors which affect the vibration of it. Therefore, by estab—
lishing vibration equation and using finite element software MIDAS, the modal analysis was done and the results
showed that there was a certain regularity between the diameter ratio and, the natural frequencies, the angle
and natural frequencies of the various model shapes at a fixed location and cross-section. This conclusion had
been verified on the tractortrailer. It provided a theoretical basis for the structural design or further structural
optimization.

Key words: connecting rod; vibration-damage; MIDAS; modal analysis; structural design
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Analysis of Dynamic Response of Soft Soil Foundation Beneath
Low Embankment under Traffic Load

ZHANG Hao', YANG Ling’, GUO Yuancheng'

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Municipal Facilities Mainte—
nance and Construction Co. ,Ltd, Zhengzhou 450000, China)

Abstract: In order to reveal the dynamic response rules of soft soil foundation beneath low embankment under
traffic load, the in-situ tests for the dynamic pore water pressure in soft soil stratum were conducted. The dis—
tribution laws of pore water pressure under different embankment thickness and different running speed were
analyzed. In addition, the additional settlement of soft soil stratum under long-term traffic load was analyzed
by numerical simulation. The results showed that embankment fills could reduce the dynamic effect of traffic
load. The dynamic response of underling soft soil foundation increased with the decrease of the embankment
thickness, and the dynamic pore water pressure declined with the depth increases. Moreover, the long-term
addition settlement of soft soil foundation could be expressed as exponential function of time under traffic load.
Key words: low embankment; traffic load; dynamic response; dynamic pore water pressure; soft soil founda—

tion
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Characteristic Analysis of Response of Dry Sand Stratum
Due to Soil Extracting in EPB Shield Chamber

QU Tongming, WANG Shuying, LIU Pengfei

(' School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: In order to clarify the disturbance mechanism of the soil around the earth pressure balance( EPB)

shield affected by the squeezed and exhausted soil situation of tunneling, discrete element method ( DEM) was
adopted to establish two groups of two-dimensional numerical models of EPB shield tunneling. The compari—
sons were carried out to analyze the mesomechanical characteristics of soil at the tunnel face and its surround-
ing strata during the shield tunneling. This research shows that the shield squeezed the surrounding strata obvi—
ously when the soil in the chamber was not exhausted. The vertical displacement developed ovally, while the
horizontal displacement developed circularly, all of which decreased with an increase in distance along the hor—
izontal direction. When the soil in the chamber was exhausted, the soil ahead of the cutterhead was not densi—
fied obviously, the horizontal displacement was low, and the vertical displacement developed to be irregularly
funnel-shaped and higher. When the soil in chamber was not exhausted, the influence of shield tunneling on
soil stress ahead of the tunnel face was significant, and the distribution of the average horizontal stress at the
tunnel face was uniform. However, with the soil being exhausted, the stress of soil ahead of tunnel face was
similar to the initial soil condition, and the distribution of the average horizontal stress at the tunnel face varied
greatly due to the soil exhausting.

Key words: dry sand; earth pressure balance shield; soil exhausting; ground response; discrete

element method
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Fig.4 The results analysis of cohesive surfaces
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Fig.5 Change rule of crack initiation state
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Simulation Investigation on Five Adhesive Layers Fracture
Characteristic of Adhesively Bonded Joints

ZHANG Jun, LI Zhihong, JIA Hong

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

Abstract: The adhesively bonding technology has been widely used. The delamination and cracking failure is
main failure form of adhesive structure. This paper used the VUMAT subroutine and bonding structure models
based on the bond behavior of the contact interface to establish the adhesive structure of five layers. The differ—
ent crack processes of butt joint and lap joint were simulated. The results showed that the adhesive structure
failures was consistent with the predicted under the bonding strength of interface less than or greater than the
adhesive layer. The fracture occurre on the weak bonding layer. The adhesive layer and the bonding interface
occurre failure simultaneously under the bonding strength of interface equal to the adhesive layer. The fracture
mechanisms of lap joint are the same with the butt joints. These findings can be useful in practical engineering
analysis of the bonding strength.

Key words: adhesive; bonding interface; adhesive layer; fracture; cohesive model
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study on buoyant flow stratification induced by a fire in

Numerical Investigation into the Influence of Different Transverse Fire Locations
on Smoke Bifurcation Flow in Tunnel Fire

ZHONG Wei'?, DUANMU Weike', LI Hualin', LIANG Tianshui'

(1. School of Mechanics and Engineering Science, Zhengzhou University, Zhengzhou 450001, China; 2. State Key Laboratory of
Building Safety and Built Environment, Beijing 100013, China)

Abstract: When a fire occurd in tunnel, the longitudinal ventilation was used for personnel evacuation and
smoke extraction. The stratification of smoke layer would be destroyed under high ventilation velocity, and
would lead to smoke bifurcation flow, which was harmful to evacuation. The numerical simulations were con-
ducted to investigate the influence of transverse fire locations on smoke bifurcation flow. The phenomena of
smoke bifurcation flow with different transverse fire locations were studied. The results showed that the bifurca-
tion flow was symmetric when fire located in the central line of tunnel; and a S-shaped flow occursed in a near
wall fire situation. The critical velocity of smoke bifurcation flow increased exponentially when fire source
moved to the sidewall.

Key words: tunnel fire; numerical simulation; bifurcation flow; transverse fire locations; critical velocity
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i OE: BISoNARHARATHNARS - NEETELXRRLFFEAEMAESF A A% 4 (SMD-
Na) P a9 /ER. SR AW RFmR HAEN ,SMDNa th ZrhZfe A TR, SR HBE R EREE3~10
g/L ot , # M Z 3 e, Bl o}, SMD-Na ¢ % 1k £ 5 45 33 R AL 4 8 7 ( MnP) fo K R & it R AL 49 85 75 ( LiP)

TAAAEAREM. B M4 5 T4 K E A 0.01 ~0.1 mmol/L #F,SMD-Na ¢4 2 % F= MnP 85 /& M %
BB FRERMMER,EETRE LP#MELAREY .

KB FRRLETFER; SiS-F AL Ew i 2 M %M S A BE; KR & it AL s

hE4FEE: X703.1 XEkARER: A

0 35l

7 J5 & F 4% & ( Phanerochaete chrysospori—
um) GE 7= R & i & L Y B ( Lignin peroxidase,
LiP) 4% i & 4L ¥ B ( Mn-dependent peroxidase,
MnP) ' Kirk %% % BLKR & A& A BT LiP Al
MnP (74 LiP FI MnoP 44k 27 A2 & JE E 45 5
PRI T ST A B 1Y, BT LA B 165 B P B e A
R fipk 22 PME B AT LTS e ), a0 2 SRR 2 3R
b T

HT T K v i e 26 25 WD AR MEAT A 5B IR R
HA LRIk WA ey H 2. H Ay s B
TR B I S 25 W 9 A G BT S Al e
ABIF 5T 1 P il i -5 Y 4k 1 E 44 ( SMD-Na) 1
HARY) 18 4 B8 6 1 30 4R 58 U8 0 AS [7) 9 88 14 7 4
RIS [ ik 32 19 5 25 - % SMID-Na £E ) [ fifk 1) 5%
M) , Ay i e 2% 245 00 1) 2 ) I ik B R ) o ST R
WAHKHE .

1 #MPFFE

1.1 A
SMD-Na(99% ) 1l i Sigma 47 FR 2 ], (6,3}
B(99. 9% ) W) 1 KDY A A BR A ) WLFE K 1 52
5 ARG e AR 4 Bt
Ak [ SCH 4 C AR AT ) BT A

[l

Y5 B H5:2016 -04 - 25; 11T HHH:2016 - 06 - 18

doi: 10. 13705 /j. issn. 1671 - 6833.2016. 04. 021

B+ GBI AR. ARIE R WA R 0.2 g,
KH,PO, 2 g,MgSO, » 7H,0 0.75 g,CaCl, 0.1 g,
4eE R B, 2 mg, I CRIE W 20 mL, ik E 801 g,
ZEMK 1 L,20 mmol /L ¥ 7 R 2% vh & 4 pH A
5.0. fE T R IR IR : MgSO, 3 g,MnS0, 0.5 g,
NaCl 1.0 g, FeSO, * 7H,0 0. 1g,CoCl, 0.1 g,Zn-
SO, * 7H,0 0.1 g, CuSO, 0.1 g, AIK( S0,), *
12H,0 10 mg,H;BO, 10 mg, Na,MoO, ¢ 2H,0 10
mg, 757K 1 L.
1.2 SEWigit
1.2.1 % &R 2Kk E sk SMD-Na 4 4 B f# 49
AL

1E 250 mL AYHEIE 24 A 50 mL % 10 mg/L
SMD-Na (1) 57 85 77 K&, H v 4 % 4 1 ¥k B2 43 031
1 0.3.5.10 g/L,121 °C K 1 30 min, $X J5 $% Fh
4% I FEW (1 x10° f1F/mL) , F 30 CHE KR
BE32 10 d, 73 2 150 r/min.

TP 3 AE A, BRI E B R S SMD-
Na (1% 5% 4% W B < LiP i 35 < MnP [ 1% - % 255 4 11 71
N ANAEL /b
1.2.2 =#r4& & Tk B SMD-Na & ¢ 49 %

TE 250 mL BEETE R 25 A 50 mL & 10 mg/L
i) SMD-Na AN 55 4 55 F 14 J AR 55 5 36, b 4 24
R B B 10 g/L. 4% B 1 L MnSO, & L3
I, e BE 4355 0.0.01.0. 1 F1 5 mmol/L. 4R )5 4

B & A [ 50K 5 e 15 1A BB T k4 1 ( 20152X07204 - 002)
PEB R A SRR (1966— ) .4 G HI AT & N R o5 S L Wt 0 AT BRI M R 5 [ Y U AL 5 5

E-mail: guoxl@ zzu. edu. cn.
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A 1.2, 1 Hr Rl F B, A 30 C 1Y $%
RA % 3E 10 d, 532 150 r/min. & R %E SMD-
Na 5% 42 W FE L LiP g 7% - MnP i .

1.3 F#i&

1.3.1 SMD-Na # &

B e &L b iy SMD-Na fif H &5 280 W AH 83 43
B, 58 A1 A6 0 25 A6 9. 3% 41 Agilent 5 TC-C18
250 mm x 4.6 mm; Ji 3l AH R H TR W ( HH RN
ZUOKBY ALy 30:70) , H] 1% B9 Z R pH
AN 3.4£0.1; %N 1.0 mL/min; FFEFEE 20 pL;
FEWR30 °C; W5 MK N 278 nm 7 R AR o 1 £
X SMD-Na #4773 B il 2 .

1.3.2  BEgegml g

HEL It VA 4 B B 5% Ao 0 TS BB R TE A R
12 000 r/min F 5.0 20 min, B b 35 W BD 4 K B
W, 7E 4 CokiE T IRAE .

LiP' : TR A9 (4 mL) £ 2 mmol /L 2
%0. 4 mmol /L i AL Z A1 50 mmol /L 15 471 R P4
ARG thiE W ( pH 2.5) DA 1 mL AL B, 75
TE R KV B Hh 4 Rf 30 °C 2504 By, 584193
JERETHAG I 310 nm 4b 2 min PO (R Y A2 4k
E SCEESR AR AL 1 umol Z P B2 R 2 P I il A Y
ity & 1 SIS ) B

MnP‘S‘:}i@‘]ﬁ%ﬁ%(4 mL) % 0.1 mmol/L
WlR 45 +0. 1 mmol/L 13 & 4L & A1 100 mmol /L 7§
A1 TR A1 PR N2 ph W ( pH 5. 0) LA K 1 mL KL
W FEFE R K I B 4R 4F 30 C 25 O, 5
Ao G EE TR 238 nm 4b 10 s P IR OK FE (B Y
ARk R SCEEA B AE 1 pmol Mn® Oy Mn® " T 5
FR Tt £ R 1 A TG ) B
1.3.3 Henz

B R A i T E AW E s R FORE: 3,5
il K A R v s

2 FHERMITR

2.1 AEEHEREREI SMDNa 4 4 b& 7
B 8 i

E BR LA 5 S [) 5 o Y 1% 4 4 0 oF
SMD-Na A= ¥y it (1 5 i, 25 S an 181 1 fF 7R 76 4
EPBEAFAE T, SMD-Na fi9 ¢ J& i 25 B i) 9 ZE 4 A
VT 9 /1N T A 4 0 A 465 A 7 X IR SMIDNa ik B
T AR R R /DN 0 B A T TR T 2 AT
FE R AT DL R ff SMD-Na. [ 25 4 45 Bl 97 16 T 6 vk
BB, 45 10 d SMD-Na fil 76 4% ¥ B 4% W N
7.21.5.00 F12.55 mg/L, i B 7 — 5 V0 FE 19 46 24

B Jo o e JBE ) K i 9E T SMD-Na f) A= W R i

10

oo

o

. - 10 g /LA A4

SMD-Naimg-L")

—
t
5
£
HE

i
— =0 gL

0 2 4 6 B 10
{1 1] /d

E1 FEBREREFHEFEX SMD-Na &R 200
Fig.1 Effects of different glucose concentrations

on degradation of SMD-Na
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S B 19 A5 0 TR TN L 3 WD 90 B -
TAET LA 2 A S T D i R R AT AR K. B A A
J5 e VG BB RN L 0I5 B O T A K R
I AEHE 6 d, 4% A Wy ik A B AR L Bl A K
K TE S0 SR R 480 2 0 1 %o B e e -5 G 3
W E A ) 25 B R ARAR L OF BT R B AR
B B2 AR /DN 32 W 900 5 - B i LA
Tl iz -5 Y 40 1 W A S I — B U A il U 47
KR T 24 A= K 5 5 4 B A E I, 2 5 R
P LAIAC I B 7 SRR A T SMDNa.

T A A 2 G 2 AR B R 2 A 1Y
KHRHZ N 2(a) AT LU h 7E AR R 4
Wi R FEE R, M35 4 75 A B0 Rk O [, BV 4
4 d B I B, Z R R, T4 6 d s EI K
{0 W5 TF06 F W RVRE 4500 F L LiP 36 1 T 15 97 19
851 d IR SS R ER R 9 6 d S T IR B 18
JINCTE 2 b) ) . I 5 7 50 9 O e 2 4 K 9 o
V5 A B, SMID-Na [ ift % 4 B 22 3 i, 42 1 3
Fiid E ALY 25 T SMD-Na #g LA i 76 K i
B 6 B T O 2 SR AR L T Ak
K 28 A R BT S M A M T Y B Ny
10 g/LAt, MnP 763 #0513 d N AR, i LiP
T AR, {0 SMDNa 22 R R 70T 3 d AR,
W E A T RES 5 T SMDNa {1 4 # , 76 A1
1, A BIF 58 3 B0 PASO i A A 148 B HI =
W TIE B 7 # 760 )56 °F 4 1 [ i SMDNa 1, P450
it th 2 55 e (B R R ) R M, A 2 R A T
X SMD-Na [ fift e 72 v A2 3] 1 AR5 59 14 F.
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Abstract: The effects of various concentrations of glucose and Mn( I) on degradation of sulfametoxydiazine
sodium ( SMD-Na) by Phanerochaete chrysosporium were investigated through batch experiments. The results
showed that the degradation efficiency of SMD-Na and the fungal biomass were very low without glucose and
increased with the rise glucose concentration from 3 g/L to 10 g/L. At the same time, the SMD-Na biodegra—
dation had the positive relevance of manganese peroxidase ( MnP) and lignin peroxidase ( LiP) . The removal
efficiency of SMD-Na and MnP activity increased with the rise Mn( II) concentration from 0.01 mmol /L to 0.1
mmol/L. However, the Mn( II) concentration had no significant effect on LiP.
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Optimization Study on Phase-change Heat Transfer of
Plate Heat Exchanger with Fusiform Dimples

WANG Dingbiao, ZHANG Xiying, HAN Yong, DENG Jing, DONG Zhen

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

Abstract: ANSYS Workbench is widely used for multiobjective optimization, by which we made an optimiza—
tion study on phase-change heat transfer of the plate heat exchanger with the fusiform dimples. And the influ—
ence of R,L,D on the thermal-hydraulic performance was explored with Nu,f and PEC serving as the objective
function. The results showed that the volume fraction of water vapor around the fusiform dimples was signifi—
cantly higher than the smooth plate which was far away from fusiform dimples. It proved that the plate with the
fusiform dimples has a very good strengthening effect on phase-change heat transfer. And that with the corre—
sponding parameter setting the thermal-hydraulic performance of the fusiform dimples was higher than the cir—
cular dimples. Within the scope of the study, the optimal structure parameters was R =3 mm.L =5 mm.P =24
mm, and the objective function was PEC =2.16 ,Nu =137.15,f=0.187 4.

Key words: phase-change heat transfer; optimization design; fusiform dimples; plate heat exchanger
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Fig.3 Experimental diagram of heat transfer
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Tab.1 Heat transfer results of experimental

and numerical calculation
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Characteristics of Heat Transfer and Fluid Diffusion in a Heat Transfer Enhanced Duct

WANG Yongging', ZHU Bing’, ZHAO Di', JIN Zunlong'

(1. Key Laboratory of Process Heat Transfer and Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450001,
China; 2. Department of Chemical Engineering, Henan Vocational College of Chemical Technology, Zhengzhou 450042, China)

Abstract: The characteristics of a flow duct with orthogonal waves were numerical studied by using CFD code
Fluent with a lower Reynolds number. The numerical simulations were verified by experimental results. The
result indicated that heat transfer was enhanced in the duct with a lower fluid velocity. With the impact of duct
geometry and fluid vicious force, the relative positions between streamlines and distribution of fluid velocity
varied greatly with the fluid locations. Second flow came into being on cross sections along the duct. Fluid
continually received strong function of stretching and folding, bearing varied bigger transverse velocity compo—
nent. The magnitude and direction of fluid changed with the locations, and the intensity of stretching and fold—
ing changed as well. A complex 3D flow field was formed in the duct, which enhanced fluid mixing and heat
transfer. The results and method could provide references for mechanism analysis and structure development.

Key words: laminar; heat transfer enhancement; diffusion character; convective heat transfer
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Tab.1 Main operation parameters of the boiler water wall
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A Torque Ripple Suppression Method in Dual-redundancy
Permanent Magnet Brushless DC Motor

LIU Weiguo, HUO Da, TAN Bo, GONG Chao

( School of Automation, Northwestern Polytechnical University, Xi’ an 710129, China)

Abstract: In view of commutation torque ripple in two sets of parallel winding with difference of 30 electrical
degrees in dual-redundancy brushless DC motor, a technique with variable structure and current feed4dorward
was put forward. Current could be adjusted independently by this strategy, combined with the characteristic of
the difference of 30 electrical degrees in the corresponding phase to ensure the stability of commutation torque.
In order to increase the response from current, feedforward control was proposed to improve the current charge
rate. The results showed that, compared with traditional method, it could minimize the commutation torque
ripple in double-winding permanent brushless DC motor and enhance the stability of the operating system.

Key words: dual-redundancy; variable structure with current feedHorward control; torque ripple; brushless

dc motor

(k3% 49 W)

Numerical Calculation of the Temperature Field of Membrane Water-wall
of 350 MW Supercritical Boiler

WANG Weishu, CUI Qiang, ZHENG Mengxing, CHEN Gang

(' Institute of Thermal Energy Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450011,
China)

Abstract: In view of the temperature characteristics of semi circumference heated membrane water-walls in a
350 MW supercritical pressure boiler, a calculation program was built to obtain spiral membrane water-wall
temperature distribution under different furnace loads. The results showed that: the uneven distribution of fur—
nace heat load led to uneven heat of water-walls; temperature on the facing flame side of water-walls fluctuated
within a narrow range, which was the same as the fin. The distribution of temperature on the facing flame side
was low in the middle and higher on other sides. With the increase of height of furnace, temperature of water—
wall rose and there was a certain fluctuation. The highest temperature appeared on the facing flame side of the
fin, and the lowest temperature appeared on the inner wall of water-wall bus bar when BMCR load was 75% .

Key words: supercritical pressure boiler; membrane water-wall; water-wall temperature distribution; temper—

ature field
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Tab.1 Results of different methods
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Forecast of wind power generation with uncertainty based on

interval sample and echo state network

SUN Xiaoyan, SHI Liangzhen, XU Ruidong, ZHANG Yong

(' School of Information and Electrical Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: The wind power forecasting was essential to the stability control of the grid connected operation, the
economical dispatch, and so on. However, due to the variety of nature of wind, wind power had great uncer—
tainties. Effectively expressing the uncertainties in wind power forecasting is crucial for improving the reliabili—
ty of the forecast. Most existing methods focued on point forecasting, which can hardly quantify the uncertain—
ties. To overcome the weekness, this paper proposed a novel interval-based forecasting model to quantify the
uncertainties. A new interval sample selection method was firstly presented to reflect the uncertainties of wind
power based on similar days and interval similar metric. Secondly, the echo state network were designed to
predict the interval-based wind power in a short time due to its merits in time series predictions. The outstand—
ing stability of the forecasting model was guaranteed by employing the recursive least squares algorithm to ad-—
just the output weights of the echo state network. The prediction interval coverage probability ( PICP) and
mean prediction interval width ( MPIW) were applied to evaluate the performance of our interval forecast on
wind power. The experiments empirically demonstrated the feasibility and effectiveness of the proposed algo—
rithm.
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Fig.3 Binarized iris image
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Fig.7 The histogram equalization schematic
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Abstract: In this paper, an iris recognition method of multiple features extraction and fusion was proposed,

which was different from the classical iris recognition methods that focused on a single texture feature. Firstly,

the collected iris images were preprocessed. Secondly, features of the iris were extracted by using Log-Gabor

filter and Haar wavelet respectively, and two similarity values were calculated by adopting Hamming Distance

and Weighted Euclidean Distance. Finally, the Support Vector Machine was used to fuse the values of similar—

ity and classify. The experimental results verified that the proposed method is effective and a higher recognition

rate was achieved.
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Tab. 2 Training data array
LL
AL
1 3 5 7 9 11 13 15 17 19
-9 2.25 3.84 5.57 8.01 10.6 13.4 16.0 18.4 20.2 21.8
-7 2.25 3.84 5.57 8.00 10.6 13.4 16.0 18.4 20.2 21.7
-5 2.25 3.84 5.57 8.00 10.6 13.4 16.0 18.4 20. 1 21.7
-3 2.17 3.84 5.52 7.92 9.87 12.7 15.1 17.7 19.4 20.6
-1 2.25 3.25 4.97 6.24 8.16 11.2 13.6 16.0 17.8 19.6
1 1.57 1.98 3.30 4.89 6.83 9.60 12.2 14.6 17.4 19.3
3 1.26 1.57 3.08 4.63 6.54 8.92 11.1 13.8 16.7 18.3
5 1.31 1.56 3.08 3.91 5.39 7.33 9.63 12.1 15.2 16.9
7 1.31 1.56 1.62 2.57 4.10 5.75 8.23 10.8 13.6 15.5
9 1.26 1.31 1.35 2.18 3.84 5.57 8.01 10.6 13.4 15.3
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Tab. 3 Vehicle arrival rates (%% /s)
B JA =
1 2 3 4 5 6 7 8 9 10
R ALY KA 0.30 0.29 0.27 0.05 0.03 0.06 0.27 0.28 0.14 0.08
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JHE ) 0.03 0.04 0.07 0.26 0.28 0.05 0.06 0.16 0.12 0.08
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Tab. 4 The simulation results of AFSA optimized FNN s
o JAW 5
1 2 3 4 5 6 7 8 9 10
7R H Y K A 50 48 46 15 15 25 43 45 38 23
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Tab. 5 The simulation results of the average delay of vehicles s /4
S
Ji
1 2 3 4 5 6 7 8 9 10

& B 1 1l 8.86 7.93 7.21 8.32 6.78 7.13 4.52 5.86 7.13 6.57

JE V] 1 1l 8.61 7.69 7.02 7.96 6.63 6.92 4.40 5.73 6.86 6.26
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MMM Ygs  8.46 7.50 6.78 7.76 6.48 6.77 4.29 5.71 6.61 6.05

AFSA fitfk FNN  8.32 7.37 6.62 7.65 6.36 6.64 4.21 5.57 6.53 5.94
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Research on Intelligent Control of Traffic Signal for Fiveroad Intersection of
Unbalanced Traffic Flow

DONG Hailong, TANG Minan, CHENG Haipeng

( School of Automation and Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In order to alleviate traffic congestion and reduce the time of vehicles waiting, of unbalaned inter—
section, this paper adopted a traffic signal control method based on artificial fish swarm algorithm, which could
achieve multi-phase and variable phase sequence intelligent control at five—road intersection. Firstly, the pass—
able urgency of a red light phase was decided according to its vehicle queuing length and the red light dura—
tion; and the highest passable urgency phase should be the next green light phase. Secondly, the current vehi—
cle queuing length of green light phase and the difference between vehicle queuing length of the next and cur—
rent green light phase were taken as the inputs. The fuzzy neural network controller was used to control delays
of the green light. In order to avoid fuzzy neural network falling into local minimum, artificial fish swarm algo—
rithm had optimized the parameters of it. After simulation studies in the case of different rates of vehicle arri-
val, the results showed that this method was better than the traditional control in automatically adjusting the
signal cycle, which reduced the average delay of vehicles for about 7.2% .

Key words: five—road intersection; traffic signal; fuzzy neural network; artificial fish swarm algorithm; aver—

age delay of vehicles
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Fig.5 The amplitude spectrum and full vector spectrum of input shaft measuring points 1,2
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Fig.6 The amplitude spectrum and full vector spectrum of intermediate shaft measuring points 3,4
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The Application of Full Vector Spectrum Technology in Fault Diagnosis
of WTDS Experimental Platform

HAN Jie, ZHANG Qianlong

( Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to accurately diagnose the wind turbine gear box fault, the application of full vector spec—

trum was fully introduced in an experimental data processing of wind turbine drivetrain diagnostics simulator

( WTDS) . The result showed that full vector spectrum technology which based on homologous information fu—

sion could find the correct preset fault location and accurately determine the nature of the fault on WTDS.

Key words: full vector spectrum; wind turbine; fault diagnosis
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Modeling and Analysis of the Rod-type Ultrasonic Motor

Based on Boltedjoint Nonlinear System

TAO Zheng, HU Bin, LIU Xu

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

Abstract: The computation accuracy was often insufficient in the rod-type ultrasonic motor design because of

the adopted continuous composite structure finite element model. In this paper, a method for modeling the rod-

type ultrasonic motor vibrator based on bolt pretension was presented and the influence of bolt pretension and

contact surface friction coefficients on modal frequency was analyzed. Experiments showed that, the deviation

of motor working mode frequency is 0.05% ,0.47% ,0. 64% respectively through this finite element analysis

method with consideration of boltedHoint nonlinear factors. Consequently, the calculation accuracy was good.

It was shown that the finite element model based on bolted§oint nonlinear system was more conducive to motor

performance design and estimation.

Key words: ultrasonic motor; vibrator; bolted§oint; nonlinearity
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Jety 66 Ehok W F T #h TR R A
BRI AE 7, Tt 40 B0 52% 5 4K Si0,: 35/ F
A7, HAR 20 nm; 5 RS R RS RN 4 GIR3
RS L, Wil i e ik 4k TALR T A 7= 4
HLF 5 8085 ( SEM) : JSM-6700F , H 4% B 2% /N 7] A4
77 ST WU ( TEM) L JEMHO0SX, H A
+ Al 2 o8 H O | AL DSC204, E [
NETZSCH 7 ) A 725 1 % #l: HTF80B-W2, 5% Ji
T8 R A A B wl A =
1.2 PA66 B E PA66/Si0, E &M EIHH &

i — 2 1 PA66 EhK R E T i KR A
LA B g8 oK Si0, kL 43 il 4% PA66 £ 1 it
AN 0.0.4% .0.8% 1.2% 1. 6% Jil A i
2L E— R WY BE AR 1R I R ) 5 PA66 . PA66—
0.4.PA66-0.8.PA66-.2.PA66. 6 [ &M K.

EEWHE: R ARB-ARESEIE (U1504527) ; 0] j 4 i 45 2 5 B & B H 330 (16 A430044)
YEF B A AR EE (1980— ) , 3, 0 pg B, b I 2 B ) 042, 1, 2 B N 0 25 SUB BT 58 L E-mail: scizhj @

163. com.
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1.3 SF=ENNE

¥ il £ 1 PA66 Bz H A2 A5 MRS i 72 90% 1Y)
H R IR R AE 25 °C A TR T /K 78 A b 1 1 B
TG A X & B, Rl A 1g VR = 1. 285 1g Mn -
3. 7503 Ay T o VR S AR X 8k
1.4 Si0, £ & 66 F 4k 4 B 72 %5 70 B o W 22

B A5 AR 00 6 M 8 T8 L I K T R 9 kL 7
90 °C FH EL 75 MEAS UEAT T4 L SR U5 X R R A7 08 4
AbER L SEM XL W O 5. % PA66/Si0, 44
KEAFR AT Y A, ¥ F & B 50 ~ 100
nm, F§ TEM WL 44 >k Si0, & & 41 % i1 43
T 0.
1.5 DSC fli

HUCA B A FE BT 290 CROBE | H
S T 0 iz 9 P A A L I P o sl 1) 5
JE R PR 10 min BRI S0, SR 56 HE 4 19 9 R
TR LA 2 R R B R A R 3 ~
5 mg, F 22 7% $ 4l B Pk T L 45 0 il il 28 DSC
MHEFEF A F: M 20 C L 10 °C /min [ 3 5
FFTHEZ 300 °C 453 2 min; @F-LL 10 °C /min [
R M 300 CHEFRERZE 20 C; @R H-M 20 C
LA 10 °C /min ()3 5535 FHE 2 300 C.
1.6 f=igeik

PAG66/Si0, 91K 5 A M BE 0 S A 1 A 4 it [
Fr GB/T 1040.2—2006 1 173 , $i7 {5 8 15
k120 mm /min, {2 5T AR 9 7 T R AR TR R
il £ 400 4 B B3 0 7 A Rk A 7 e ik B R iy fof A
PA66/Si0, 41Kk &2 & b kL 25 il 14 BE 4 8 GB/T
9341—2008 47 Wl i 43 B7 , 2 il 3R I E Ol 2
mm /min , 35 B[R LR b 5 AN SRE 1) SF- 359 48k
G5

2 HRE5iTR

2.1 EEMHENSFE

FII PR v I 15 PAG6 FISE & b4 B B AH X B
JERMATF WL 1. FEGIK Si0, s i AR > AR
Z I}, PA6G J5 1 H AN RE AT 44 K Si0, 78 34K rh 4y
BRI O R4, Si0, 78 H iR & A 3R B A% T BRI
A K Si0, BT 740k 0. 8% I, 7] LAY
Yo A R T, S 30T R X b R AE T A ROk
0. 8% 5 i , 43 T LB KBRS U, AH X 8 B AR
FEARK, TERZETERZN.
2.2 gk Si0, B fE PA66 Bk H o E

BT 43 5l R 2 000 4% ((a) #1010 000 £%
(‘b) Z A& F K A SEM E1{5, W Hn] LLF )
Yook Si0, FE PA66 {4 43 HiLPE B R 45, 900K
Si0, LA 100 ~200 nm K /NI BRI fEHE, BT —

JE W5 (AT T 9 R 900 o3 B, B4 B9 23 e
A DATE BURME F ARG S 00T 580 R AEAE
P PRI PERE. Ot W b A RPR 25 A AR AL
REHAFTE , HARBUREEA 3 A5 150, UL X 2 7))
P2

Fz1 PA66/ SiO, IR EEHM MBS FE
Tab.1 Molecular weight of the PA66/ SiO, nanocomposites

REIR HAEE M, /(10" + g+ mol ")

PAG6 33.95 1.29
PA66-0. 4 31.54 1.22
PA66-0. 8 38.53 1.32
PAG6-.2 32.23 1.24
PA66-. 6 29.21 —

(a) 2000 ff
B 1 PA66-0.8 By SEM E &
Fig.1 SEM images of PA66-0.8

(b) 10000 fi%

K2 & & #R e TEM EI{R. 540K Sio,
JiHE 72800 0. 8% I, 9K AL T AR R 71 PAG6 J
PR 23 BCR G, BEAT T BRI TR A AT 2R ELAR ik
RAGHOR G ZE R T 4ok Si0, B9 % K 73 BRSO
RS

B2 £&#EE TEM Bi&

Fig.2 TEM images of composite material

2.3 PA66/ SiO, MK EEHMIHBRERITH

Kl 3 2 PA66 N HL A2 & #4 kL DSC ik ih £k
F2~F 4N PA66 KHEGMESEL WK 3
AT LUE Hh, PA66 ke H A 5 A E Y — U M il 0 e
T2 2R3 ok g AR T S A

AH,
C=—"— x100%.
(1 —x) AH

Aorbe AH, O A 85 S Rl v Ok Si0, Y R

Yook Si0, M A B R T L Gh A R RN 4 R
B BEAS T 2 T8 i A — U R R I
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HEE, 45 AL A PAG6/SIO, 91K 5 & kL # K H A BRI 5T
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0.8% LA LI, A1 BE A 45 5 BE AN 145 Bl & 40K Si0,
AR 2 22 T AT 4R 7 (EL 45 ot S 3 R 25 & it 2 o ¥
s R AR RS R BF AR H, 4 A R R
Z. Ji& WX A B IR R R BL B A [ 4l
PA66 g AR A , 249 R A% 1) 4% 78 T 5 8 1 3t 88
BAR: 4ok Sio, i AR B S R e . 24a

BB g S AH B T 5 R R RT A7 35 s ) L
THEAT. 940K Si0, A9 AL T 5 PA66 JE AL TR
SFNBER . UOE LS — YO BN LG 25
AT WA SR T, 5k 32 ERE N O — YO Rl A RE
WA T A TR A DR I 2 T O AR
AETT 70 A 45 b -

2 PAG6-1.6 .
PAG6-1.6 PA66-1.6
/ \ PA66-1.2 V PAGG-1.2
o PA66-1.2 o w
o
| | PA66-0.8 P PA66-0.8
PA66-0.8 \/ m
PAG6-0.4 7\ PA66'°v4w PAGG6-0.4
PAG6 PAG6 PA66
190 200 210 220 230 240 250 260 270 280 180 200 220 240 260 280 180 200 220 240 260 280
7IC Tc TIC
(a) —IKIER (b) FrIRZ5 (c) kSR

3 PA66 REE &M DSC Uik th £
Fig.3 DSC test curve of PA66 and its composite

R2 PAG RESEEMBH—RBRSH
Tab.2 The first melting curves of PA66 and

its composites

AH [
fedmgs  T./C  T,/C  T,/C L Cl%
(Jeg )

PA66  249.3 258.1 261.1  38.9  20.7
PAG6-0.4 245.7 257.7 261.4  41.4  22.1
PA66-0.8 247.6  257.1 259.9  52.2  28.0
PA66-.2 247.9 258.5 260.6 51.3  27.6
PA661.6 248.3 257.6 259.9  51.8  28.0

VE: T, AR IR JE MR B T, W (H M AR T, o
IEFERIR B AH, ARERIAS; C h S5 SR
£3 PAG REESMBNERSH
Tab.3 The crystallization parameters of

PA66 and its composites

FSame T.)C T.JC T,/C D/C  Cl%

PAG6  210.0 2149 222,7 9.8 19.79
PAG60.4 218.7 225.0 228.5 7.6  20.00
PA660.8 216.3 223.9 228.4 9.3  31.18
PAG6H.2  222.8 227.6 232.0 6.7  28.16
PAG6H.6 224.2  228.7 233.0 6.2  28.52

W T, U 25 A IR B T 00 45 b T 1R IR BE; T, R 45 &
SOOI D Rk .
x4 PAG RHEESGHWMRMHZRIBMESHE
Tab.4 The second melting curves of PA66 and

its composites

eSS T,,/C T,/°C T, /CAH /(J*g™") Cl%

PA66  245.6 256.1  260.2 47.8 25.4
PA660.4 246.6 255.8  259.5 49.8 26.6
PA66-0.8 246.6 255.3  258.7 66.0 35.4
PAG6-.2 242.8 255.5  259.6 63.3 34.1
PA66-1.6 243.2 255.9  259.8 64.2 34.7

TR Rl S Ry LU X T RE R TR T
AN SR R, B R BT o0 3 R B A R A9 BR S
IR T B L B R s A 2 YL e ] L F
Rl 20K Si0, A, 55 — /> g A8 45 Bk O i 2
BLATRERFCN AR MA SEAER T HZ W
A6 AR,

2.4 PA66/SiO, WK EAMBH N FERE

K 4 4 Si0, & & X PA66/Si0, i fi 14 fig A1
il v e g 2 e th 4, NIEL 4 hoR] LUE B, 990K
Si0, WM AL T AR 122 BE L 24 40k SO,
i o E R 0. 8% B, &2 6 b ORE B B B A b
BRI T 7% F1 10% , 40K Si0, & & A
FLRe i b4 i T AR R S R, RS A K
WAL, &5 PA66 FLAAR b Rk S Rl AR, |
HEVEH KT — My 4y RIVE 7. HL B B 90 oK
Si0, & it iy i — 20 3G K, I 2= M Re R T AT B B
%, X AT RS B T 90K Si0, Ay 1A B2 38 1 1, 1 B2
Y Si0, 55 PAG6 KLk 2 il i A SRR N
I HL i AT A 2 A BCE T LLUE B g0k Si0, 1Y R
T EAEO. 8% 2 Jm UK SE 3 K IF A BE L 5 M4 RE )

80 R g — Al 134
b6 =
00 04 08 L2 16 00 04 08 12 16
0,
=l 1 B 1O =2 A 2

- TTTHLAE 32
SI0,HUR 4 4 Si0, 5 B4
Fig.4 The effect curves of silica content on tensile and

{4 MPa
2 @

=3
n

b=

b= 3.0 ré
I [ 177 psH
ol —4—+—+—
24"
2 2.2
(a) hrfprEiE (hy W5 A i
E 4 Si0, 42Xt PA66/SiO, $i {4 EFn

flexural properties of PA66/SiO, nanocomposites
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S5 BT DL A PR REEL AR Si0, B iR 70 BN
0. 8% H i, ST AT B K. AH HE T 40 18 5 S5 A
AR S A R 482 o B Rk ) 2l A e A i AR
A B

3 &R

FIREM R G LGS B T FagReEn
PA66 J¢ PA66/Si0, 44K & G # kL, Hl SEM F1
TEM Xf 402K SiO, 8 5& 4K i () 3 8obE 47 17 40 #r
FAE, R ILB K Si0, [ i = 50k 0. 8% Af Al
DA 4f b 43 BUAE PA66 JEiAK H. 44K Sio, & F] T
AR i W A D L R0 0. 8% s 7] LA fd PA66 Y
gk S RE N 25% 2 B 35% , R I A8oKk S0, ik
TR S S . gk S0, [ AT AR B R
AL PR E TN T 2F M AR L AR B AR D 1

TR LR EZE AR, b T 25 2260 Tl $h.
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Synthesis and Characterization of PA66/SiO, Nanocomposites

by In-situ Polymerization

ZHENG Jin'?,ZHANG Zhenya®’ ,WANG Long’",LIU Wentao’",ZHU Chengshen’"

(1. School of Textiles, Zhongyuan University of Technology, Zhengzhou 450007, China; 2. Textile and Clothing Collaborative
Innovation Center of Henan Province, Zhengzhou 450007, China; 3. School of Materials Science and Engineering, Zhengzhou U-
niversity, Zhengzhou 450001, China)

Abstract: PA66/SiO, nanocomposites were prepared by the in-situ polymerization method. The structure of
Si0, in polymer matrix was studied by TEM and SEM, and the melting and crystallization behaviors of compos—
ite materials were analyzed by DSC. Mechanical and heat properties were tested, too. The results indicated
that SiO, dispersed well in PA66 with nano-scale when the SiO, was 0. 8% , the mechanical properties and
thermal stability of PA66/SiO, nanocomposites were superior to neat PA66, meanwhile, the crystallinity was
improved.

Key words: in-situ; nanocomposite; melting and crystallization; mechanical; heat property
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pn & CuO/a¥e, 0; EFFSEMEH
Hl & S SEMERET R

v o1 2 \ 1 > 1
= K, E #&, KREL, I
(1R PR MPRRL 2 5 TR B T/ AEAE 4540005 2. 3 F H TR 2R 2 5 TR, W HB4IE 454000)

O OE: RANFREEHNET A CuO fo aFe,0, Bk, 5t KA RARIIEEW p 2K F4K CuO fi
B n A EFIK aFe,0, L@, HE&T pn B LA F TR AR M A CuO/aFe,0,. 3 BT & R 49
A 477 XRD.SEM.TEM #= XPS R 4E. £ £ 2 7 fi K F4HAKH, Cu0 &5 %K aTe,0, B LK @, %
kB 30% BF, R T # 6 CuFe,0, fh48; FT & 09 4 o0 A2 42 K29 10 nm 69 28 R B4 20 %, &
Bk g X 4 R 2R M AE 100 CHBRAKEE T, 28 CO 69 ZHEA A2 aFe,0, 8235 T L+ 4.
KB pn &; CuO/aFe,0,; F 4R Ad; CO; A HMH

h &4 %KS: TB34 XEFRERD: A

0 3]

Ak T AR SO R RO = R
T2 B R A O 8 A A A R R AR S
%2 KRB R L R g > Y AR
¥, —FR 5 RS R Sn0, . ZnO . Fe, 0,
In,0,.Ti0, WO, S A0 4k ¥ JT % k™7 . th T2
B 2 O R TR S N R AR 2 SRR
AR SRS B N R T B AT IR AE AR — i 1 [R) .
il AR AS I 25038 4 R ) SRR P B L i v R A
e P S BLAIGIR T X AR ) AR 4 R A 0 FR A
FEPE U IR 2 2 T AR SO Rt iF 5 0 35T T
B — Rk . A [ P9 AMTE S B B 4% T, R AN
A e B s R
AT B A B U B S B TR A B .

AR, R T i — 5w AR A ok Sk
SO BHERE , pn B A2 RSO R0 BF
FZEN T EH NS EE T Z eE " R R R
ol AN R 3 TR B pn B S Y M Al A2 SOk BR
bt B O S o R R E -l e G |
Fe I AS ) 1 B B AL B S ORI 5
ZERTE n B SR B pn B SRS R
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SRS 2 R TR S T AN B A A S £ R
() — BT 45 4 2 B R SR AL s L Sk [14])
I T pn A CuO-ZnO 3 I A il 2%, HOGF 38 J5
SRF P B B B e Semk (15 132 T R
FHAHET A A T A 38 55 R TR S5 R B T n-
n\p-p o p-n B A2 K. SCER [16 ]l & T NiO
$B7% Sn0, [ pn B2P AR LPG Bt kL. SCHik
(17 14238 T p-n % CuO/BSST J& [ 44 4} g g 5 1
ZF I T X ppb 4 (109) (4 H,S SARMA . AHF
FEH SR TR T TE 5 51 48 p B 2F S 4K CuO % n
R AR aFe, 0, MR T L, #3164 pn A
e RS RS BOIT O, I R GBS M R
XoF TR — SR A Al A ) A

1 LBAHE

1.1 &% CuO FghK aFe,0, HIFI &

K AR 2% U UE ¥ ) 45 CuO 1 aFe, 0, 40K
WOk, HARS &  BRAR : FER I R 6 0.2
mol /L. ) Na,CO, 7K % ¥ i% ) 0. 2 mol /L fy
Fe( NO,) , * 9H,0( Cu( NO,), * 3H,0) /K& T,
RPN pH (E N 8 245, ¥ 216 1 h, &8 3
B KRR Z IR 0o B G TERR T T 80 C

EETR: EHRARP AT (51504083; U1404613) ] j 4 15 £ KA BHIF L 55 9 L 100 B¢ 6 B¢ B 500 H ( NS-

FRF140101)

BEIEE: LME(1982— ) & T rg A A, i) g B8 O R Bz, 1, 32 B A SR SCBOB B A % A4 0T 5%, E-mail: yan-—
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T2 b, =S PAE S IR N 300 CTREBEL h,
IRAFAEAH K CuO FIgK aFe, 0, KA.
1.2 p=m 8 CuO/aTFe,0, EEWMHEIHHF

R U E 2 45 pn A CuO/aFe,0,
AN AR, BT AR T — e R
a¥e, O, ¥ AR5 T MR 45 A [ CuO 5 5 ( BEIR 43
R 5% 10% 15% 20% F1 30% , 3 X% T CuO
1) 5 £ 14 R JBE R 43 B0 T Y Cu( NOy) , 7K % TR
L B P AR B 30 min J5ZE R BEHE R & A
0.2 mol/L ) Na,CO; 7K %M. I 25 W5 PR FFIR
BIEWH pH AE N 8 247, &1k 1 h B0k
BT RIGTE 80 C MEE TH R IEES AR
1500 C A5 % 1 h, BIA3 2] — KA AR & &P
CuO/a-Fe,0, B G KKBHA.
1.3 RIESW

¥ 1A 19 ) A 45 /4 43 #7776 H A Rigaku D/max—
2500 AU X LR AT AL AT A (A =0.154 18
nm) . XPS X 7E PHI-S600 % X 52856 Hy 7 RE 1%
A E5E R MgKar S5 260 BUR G (1 253.6 eV)
I Cls 55 BE(284. 6 V) 1 fif LA IE , I Ay
JER 15 kV, T3 250 W, 23 Hr i 1% T 0. 8
m”  FEMKF1. 1 x 10 77 Pa H 25 & T i s¢ % [&]. SEM
FAEAE Philips XL30W /TMP #1494 #1485 I 47
TEM £ 4FE7E Philips Recnai G2 20 & 3% 5 B 55
HEAT (B F U8 LaB, fh A, in g d & 200 kV, 5 4
B 0.2 nm) .
1.4 SarEsenik

SATTAE R B i AR R s B B AR
fitt 7E 35 36 I A v BIF B X9 0, I A /b B A it e
BURIR , 350 U WA AR AT SR & AR B B A )
SRR TN ERIKHE L 7E4.0 Vg
METEMT ~10 d fHxfmEEE TRE. <
HOPERE R M 7E HW-30A T S 8c 14 I ik 2
e b HEAT 1% FR G0 R R AS T A R A R
SEe Y e 1 3 N S N i =/ G vp 1 20 A S A
o 5AREOTH R R AR B R, b
Vo R S SBOT R 1R 1. ST R Y 5 SO
S=R,/R,. HH R R, 535 H R W TCAFAE 25 SHN
G AR g H B
2 ZWEHERE5TR
2.1 XRD ##f

4 aFe,0, M1 #H A [F & & CuO B CuO/

aFe, 0, A HEHY XRD 3% KA 1 s,
HI 1 Al UL, Bl 4 B 2075 aFe, O, HYRFIEAT

His 5 kR e B ( JCPDS 33-664) 5¢4— %, Hlg R
B, B R AR i B AR AF A 45 S . Y CuO 17
B EE IR 53 HB0h 5% B FE i XRD B %A B3
CuO FYRFIEAT 06, > 1 28 5 1 K 3 10% B, 7E 26
4 38.7° Kb T Uh A5 I 2 3E H RLE Y CuO FEAE AT
S0 AR LGN CuO T35 & 3] 15% F120% B, FF i
1) XRD ]38 5 7k 5% #F 5  BES S A A TR
MR LR CuO 112k & 2] 30% B, A% 5 19 XRD 4]
e IR A S5 K CuFe, O, B HRAEAG 515 ( JCP-
DS 34-0425) . (L 28, B & CuO 1 4% & & 1 1
K, Cu JFT B AF aFe,0, &4 T, I
BT HT Y CuFe,O, AH.

A -CuFe0,
A A * -CuO
A A A
A
30% 4 AA 4 AA
| 20% “ l
Dm_:a fi
% 15% |
B v | ¥t
5% !
pure Fe O,
10 20 30 40 50 60 70 80

20/(°)
1 7&[E CuO & &K CuO/aFe,0, &4 XRD & E
Fig.1 XRD analysis of the CuO/a¥e,O, samples
with different CuO contents

2.2 XPS 4 #F

REHMAFTE pn WE 52 T4k CuO/aFe,0,
B b T8 B < BH B T Ak 22 R A X CuO 5
N 15% WIRE AT T X 2O L R S SR AE 4
M AN 2 s 18 2(a) on: MR T AL 7 Cu,
Fe .O Ff1 C oK. H,Cou R BL Al ge 2 A
FEU W B A HLIS e s E XPS I i AR rhos)
Afi C BrE K 2(b) R: 7E954.1 eV 1 934.5
eV [ 45 45 e ik 4 B i BT X R T Cu 2p,, F
Cu 2p,, P FFAE . Horr, Cu 2p, , F5 AE 05 S 31
1 934.5 eV 5B RE AL T FEBE R 940 ~ 944 eV Ab 1Y
R, R IIAE CuO ik 15% RS TE Cu )
FHLL Cu® I BE. 1] 2( ¢) SoR: X T Fe 2p;),
1 Fe 2p,, B85350 B BRAE 710.9 eV F1724. 8
eV L5 A gkl , W] Fe' A7 7E. I 2( d) Eon:
A AAE R T45 A e 0529.7 eV 1531, 1 eV ib IR
P FFAE DG, 22 W TR T20RE i 3R TE AR T A OAS /] 9 S5
il BARGS G R Ab YU VA B T SR A% S, B 4 B e
A B 08 1 i T 555 T A S AR B SR A O
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P

I
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536 534 532 530 528 526
BTEEE eV
(b} O1s

1000 800 600 400 200 0
BFEEE eV
Cal) ik B

735730 725 720715 710 705 700 960 955 950 945 940 935 930

BETaaiE ey
(d) Cu2p

BETEGMR eV
(c) Felp

2 15%-CuO/aFe,0, #mu XPS & &
Fig.2 XPS patters of the 15% -CuO/a¥e, O, sample

2.3 SEM #1 TEM 4#7

SR 8 2 55 41 4 R 1 S BB UL R A A i )
SMIIESL T3 B R 0 15% CuO/a-Fe, 0, F i Y
F A A B B . NIRRT DU L R e 23
5T B EROR R IR T

B3 15%-CuO/aFe,0, i) SEM B K
Fig.3 SEM image of the 15% -CuO/a¥e,0, sample

PSR e R X R SV (AR SR (S Pes
e A2 S PR X AT TSR AR BT 4 RO
15% CuO /aFe, 0, B W15 JT i 58 I8 A IR
PRI YRR A R AR R /N 10 ~ 20 nm [ ERTE
UKL AL, UKL R /I8 LE 8848 2] fH )2t T CuO FI
a¥e,0, A9 H A1 24, BT LLXE LI i 23 Bt i —
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Synthesis and Gas Sensing Properties of p-n Type CuO/«¥e,O, Nanomaterials

QIN Cong1 , WANG Yan’, CHEN Zehua', SUN Guangl

( 1. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China; 2. School of Safety Sci—

ence and Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: CuO and a-Fe,0, nanomaterials were prepared by the chemical precipitation method. And, the p—
n type semiconductor metal oxide composite was successfully prepared by the deposition-precipitation method.

The structure and morphology of the as—prepared samples were characterized by the techniques of powder X-—ray
diffraction ( XRD) , scanning electron microscope ( SEM) , transmission electron microscopy ( TEM) and X-
ray photoelectron spectroscopy ( XPS) . The analysis results indicated that when the content of CuO was small,
the CuO nanoparticles were high dispersed on the surface of a¥e,0,. When the content of CuO over
30mol% , the new phase of CuFe,0, was formed. The SEM and TEM images showed that the obtained sample
consisted of the nanoparticles with the size of about 10 nm.

Key words: pn type; CuO/a-¥e,0,; metal oxide composite; CO; gas-sensing material
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The Impact of Polyvinyl Alcohol Dispersion of LiFePO, Gas

Sensing Properties thin Film

PATIMA Nizamidin, ABLIZ Yimit

( College of Chemistry and Chemical Engineering, Xinjiang University, Urumqi 830046, China)

Abstract: In this paper, in order to optimize the preparation conditions and to improve the sensitivity of LiFe—
PO, thin film gas sensor, the LiFePO, was synthesized by hydrothermal method and dispersed in polyvinyl al-
cohol ( PVA) . The PVA dispersed LiFePO, thin film/tin-diffused glass optical waveguide sensing element was
fabricated via spin—coating a LiFePO,-PVA dispersion solution onto the surface of tin diffused glass optical
waveguide; In the end, the gas sensing properties was monitored using the planar optical waveguide detection
system. The testing results indicated that, the best condition for fabrication of sensing film was: the dispersant
concentration was of 2wt. % , the ultrasonic vibration time was 2 h, dispersion temperature was 25 °C ,and the
corresponding sensing element exhibited good responsible to BTXs ( benzene, toluene, xylene) . The detection
limits for the PVA dispersed LiFePO, thin film/tin-diffused glass optical waveguide sensor was 1 x 10 ~* -1 x
10 7. After the dispersion, the sensitivity was increased.

Key words: optical waveguide sensing element; dispersant; LiFePO, thin film; gas sensing properties
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