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1.1 REEH

WHERZ 2. B (HEA) : CP, RETI 18 /R1b 2%
WA 2R (St) :CP, R El ik THRAF ;
BRER S 80 (NaHCO, ) : CP, F¥gfb2AR5 A BRA 7 ;
T e EORTE R 4 (SDBS) - CP, X i idil b TH
BRAS ] SRR B MRS A PLEERT R 50t
BERE (KPS) : AR, KR R A2= 50 ) RS BR 4l -
AR, B AR THBRAF; FNEE: AR, R
B PR 7 2R (HCL) : AR, | ¥ S 565
HRRAFA.

1.2 E&% P(S-HEA) fEki il &

TER NI —Br Bt 10 g By St ZEZE IR T
A$EA%0.05 ¢ L4k SDBS (1) 100 mL X & F
KIBEEEA 2R )5, 78 TOCIRF R R4 T
TIA 0.24 g 5| &5 KPS, {EE I 2 h, K0 5
—BVEXFAIA St 5 HEA 0. 18 g KPS #10.2 g 2%
30 NaHCO, , 2K 5 FHR Z 85 °C,7E 85 C T HtE
2 W5 ¥ =T B 0, 1 20 P(St-HEA) 3R,
REBFKUER 3 e TIHREH.

1.3 BEUEBEHENRE
B—EWREN P(St-HEA) f{3K {8 A 20 mL Lt

ESWHE :Wibd A AR RS (2011CBD220) ; ML B HH /T H HFILH AATE (Q20101505) s K TR EHH
AHEF R ESTE (20110034) ;2012 FRN TERFERAE LK ESIH
EEB AT R (1972 ) 5 RBIEAR N, BB 8L B0 16 A B - TR S ks o 1
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30 BN TERKEER

B3k

LR, A B H 5 min, S8 5 8] A R 1H T+ i
RIBE R, AR R E FIRE S 60 C BN
70% M fE IR VR AS B, T E S h, B BPAR SR
BT R
1.4 BF%FL CO, HERH &
Selic 1 0. 5 mol/L FY A MR ¥ ¥ W, 18
1 mol/ LE KW, WK Z pH H, EZ T BEW
BRAR. KA HAA MRS Y R EERER T
— BB, (RS A, IR
B PMEEEH—LKR®,5 d f5idE, 80 CH
2T 12 h, BJ5 500 C FEEeEAM 5 h, vl L
HlEA 7 2 LA Ak S L.
1.5 SRO&RAE
BEY) P(St-HEA) i3k & £ Fl. CeO, HREM
KT 57 P 43 4% i 485 (JSM-55101LV #1, JEOL 4%
A ) RAE. FEALEL 100 ek, 3 A (1) 15
HSEERL d,
d,=( Y d )/N (1)
(1) BT A SRR AR d,, nm; SRS H
kN TEER B S A b B LA 404 Cy (% ) R
fiE, #%=(2) 15
C(%)=[ 3 (d -d)/N1"/d, (2)

S P S 21 A543 44 ( Nicolet Magna-TIR750
D) WA R & WIER LIS, ok R & Rk
FURE S TR 12 h, .5 KBr By AR A B s i ] .

SFF X SR AT S ( D/MAX — T &) 52 i
R SR, L 40 kV 1Y CuKo T, B HL
% 40 mA, Xt 260 = 10° ~ 65° ¥ H, 1 5 BE
4(°)/min.

2 HRSIR

2.1 {HIIMLI5M0 4R

K1 Z2ERE&Y P(St-HEA) k£ 506 3E
B, B AT, 2R 7E 2 850,2 920 em T AR
Wl 2R CH B CH, A5 IREN, HELR7E 3 430
em ™ bR R IR OH W4 PR B, 1T 3 030,
3 060713 080 cm ' 4b W i i 8 T2K 34 1 CH 1
ThgEIRE,698 F1758 om ™" b ) BN AR FERUR
AW EAMEA S ks, RIREWHERSE
A 1730 em fbKy C =0 b 4EHRS), 1 180
em ™ AREIRENT A C - O - C BMBZEIRSN, IESL T
IR L ERIAFTE.
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Fig.1 FT-IR spectra of P(St-HEA) microspheres
2.2 FARBRSH

PASE—BrE: St SR RS, RS — B
BigaHikh HEA 5 St /&, B BINESY
P(St-HEA ) fBkFR AR AN TR 2 7K.

(a)0% (b)2.5% (¢)5.0%
(d)10% (e)15% (H25%
H2 STEREMNHEA(SRBEERE
B REZBEREWREREHMAREE
Fig.2 SEM of different concentration of HEA

(the percentage of HEA at all monomer weight )

in the polystyrene microspheres

H &l 2 WA, HEA BR &40 80 F 10 % B, 3%
&) P(St-HEA) BB 220 260 ~280 nm 43K
MY LS BB I rh, 24 HEA A& 35K, i
BRBLEA BT, R Cy R T8
e s HEA SRt /3800 15 % B, I 53 K fiakoh:
#,35 475 nm, C, i} 7. 1% ; HEA R &5
25 %o I, SR HURG  , 15 BIE SE IR
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%1 HEA HEXEFRZERSYREAER C, ¥R
Table 1

the diameter and Cy of polystyrene microspheres

Effect of the concentration of HEA on

HEA F& w'% Rife*/nm  Hfsb/mm  Cy/%
a 0 256 264 3.8
b 2.5 264 277 4.6
c 5.0 266 280 5.5
d 10 273 282 6.8
e 15 475 \ 7.1
f 25 \ \ \

i :“SEM M A P 43 R & MR T 3 3R 43, Bragg
Equation i+ 5L AT 13 R &4 Mk T3 42,

FAVLEE B & T R 59 P(St-HEA) w
fE, Y HEA [R2 808 5.0% TR 21 R &4
LR AR ] 285 7 J¥ 2 4L CeO, WRE. & 3 &
500 CHke S h 75 P(St-HEA) HURE 20 # 5
2 AL CeO, WA B G R A, i T,
Z1L CeO, BWREMALESHMHEIFIT, ILERNY
9 190 nm , {B R ERFEAEGRFE. SLI SRR, HHT
IR A — e IERLAT , BB 55 1R 0 B 4 P(St-
HEA) AN, SR VE I RE A% (3115 By BR ik i — 25
B RS P(SH-HEA) SR &6 1 , BB e 5
CeO, ¥R LR ME N R I F . HE
EYEIERARIR T CeO, iy 4R A o 145 A 3R A ¥k
BEM B BISMFE — B BB, BV R 2 A BT aK K
VREE R TR A TRVR BE , 7RI e = B sk, 291
CeO, {1 T WA LIBUR T IB MG, B2 L4
BN R, T A 5 A R

3 %7 CeO, MBS REE
Fig.3 SEM of the porous CeQ, thin film
2.3 ARFSTLCeO, BERE LRI
Bl 4 27E 500 CHash 5 h frifilfd £ 4L CeO,
HEH X - B aEE. WER LUEH , 240 Ce0,
TR Y A 0 A AL T 260 =28, 8°,33. 1°,
48.1°H156.8°, %} if CeO, (tr#EF (JCPDS card,

No 34 -0394) , AT LITA Ny CeO, AR ) 247 I e
S5 R (111) , (200) , (220) F0(311) A%,
XULHITE R CeO, B3 T7 H AT MRS
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4 &7l CeO, HIE X GHERITHE
Fig.4 X-Ray diffraction patterns of the porous
Ce0, thin film
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a. FT-IR Z3-AriE SR AL R e 4 o 28
EYIERE P(St-HEA) B3R, SEM s R H1, 34
HEA FRE A 8K T 10 % i, il %9 P(St-HEA ) 33
BRRIAZ 2y 260 ~ 280 nm, SR 60 HEA
AL SRR X RS, 1 AR i

b. 2 HEA Bt /3405.0 % , il RS Wi
EHETHEITEIL CO, BHE, HILBR Y N
190 nm.

c. X — BIRATSH T B P £ 4L CeO, Wil
SENLIT A RS
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Preparation of porous cerium oxide thin film with colloidal crystals
as template

JIANG Xue-liang , DU Ying, REN Jun, WU Tian-ji, WANG Wei
(School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: P ( St-HEA ) latex particles were prepared by emulsion copolymerization. The thin films were
obtained by the cast film forming method and a ordered porous cerium oxide ( CeQ,) thin film was obtained by
colloidal crystal templates. The monodispersity of the particles and the structure of ordered porous CeQ, thin film
were characterized by infrared spectroscopy, scanning electron microscope and X ray diffraction analysis. The
results show that the monodispersity of latex particles and surface quality of colloidal crystal particles are finer at
the content of HEA lower than 10%. Ordered porous CeO, thin films are prepared by the colloidal crystal
template, and the average diameter of the porous is about 190 nm. X ray diffraction analysis indicates the
porous CeQ, thin film is the face-centered crystal structure.
Key words: P(St-HEA) latex particles; colloidal crystal template; CeQ,; ordered porous thin film
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Fatigue analysis of orthotropic steel bridge deck and
improvement of ideas of structural details

JIANG Yong ,CHEN Wei-zhen ,QIAN Ji
( Department of Bridge Engineering, Tongji University, Shanghai 200092, China)

Abstract:. Fatigue cracking in orthotropic steel bridge has become a common phenomenon. Fatigue details of
orthotropic steel panel were analyzed, and several typical fatigue cracks and its failure mode were discussed.
According to field measurement axle load spectrum, the fatigue life of a typical real bridge fatigue details was
calculated based on finite element analysis and simulation. The result show that, the fatigne life of fatigue
checking point of the bridge meets the requirements according to foreign standards, however, when calculating
the life using field measurement axle load spectrum, fatigue life of both longitudinal ribs butt welds and
longitudinal ribs and roof weld are not able to meet the requirements. In order to improve the fatigue
performance of orthotropic steel bridge beck, we need to reduce the weld or improve weld resistance. Two new
ideas of improvement for the structural details are proposed.

Key words: orthotropic steel bridge deck ;fatigue ;structural details ;fatigue life assessment
AL FwT
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