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1.1 {XE5R7

Nicolet TR200 {37 I 72 #6 21 SM ' 335 X ( FT-
IR, EEIMAAF]) 3 Vario EL 1 ST R AT (15
EICE T 25/ F]) ; Tecnai G2 F30 S-Twin &
SFPHL - R AR ( 361 FEI A H]) ; TAS-986F Al -+
W o G BE T AL 5B il A AR A 7)) s SHY -
2A BB K E IR ARG w4 (N KAL)

IERERR 2B ( TEOS, 4l =98% , BT i T ik
) 534 S T MR 93k = 1 I RE e ( 4l =
97% , B fir TH5) 3 £ —WF — W BE N I IR i ( 4l
FE=98% , B hr T 5)) 5 RN MG R ( fh2z4li,
A s = O =R (Ak2E gl BRn TR 5 4
RS THE (s prat, 1k v g ek T4 BR A
Fl) s NN IR R AL — W B ( A B ali, BT T
R
1.2 Si0,-MPS #5KkH $ &%

11 mL IEfERR R ( TEOS) (10 mL 27K
(25 wt. %) .10 mL 5 F/K 50T 200 mL TGk
ST, E R T HFE 24 h E L inA 1 mL
MPS, 4k Sz 45 F1: 24 h J544 = P 24 1 85 Tk oK
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LFEYEU 3 KRG T 30 °Crias THRAR T4 24 h,
BIA] 445 Si0,-MPS fiEk.
1.3 P(MAA-e0o-EGDMA) /SiO, 3Bk i 1l &%

¥ 0.3 g 1 Si0,-MPS 51k .0.02 g ) AIBN.
0.4 mL [y EGDMA.0. 6 mL fij MAA %474 & 5|
F A7 80 mL Z 51 100 mL B UGS, s 2
IR 2R , 2SR R 25 40 mL Z IS gk,
B2 O Tk LR 3 W5 T 30
CHZS THAE T4 24 b, BIA] 3845 B 38 9 445 iR
b Z Ak sk P( MAA-co£GDMA) /SiO,.
1.4 P(DETA-co-EGDMA) /SiO, Bk i % 5%

¥ 1.0 g 1) P( MAA-~o-EGDMA) /SiO, f4Fk &
T4 30 mL DETA (5, =i F#A 1 h 5
A 1.0 g DCC,7E 90 "C i T Inlyi 48 h, =4y
SR CIERIZER K S the Bk 5 T 30 C |
23 TR R T 24 h, BIVAT FR A5 e A 2 Ak ek
P( DETA-0o-EGDMA) /Si0,. i34k 2 fb s Bk &
LN 1 TR,

CH,OHHO MPS
TEQS s— ——
NH, » OH CH,OHNH, * OHH,0

C=CH,
CH,

©

VVIN'VINADH
NHIY

E 1 P(DETA-<oEGDMA) /SiO, & A&k
Fig.1 Synthetic routes of P( DETA-co-
EGDMA) /SiO,

1.5 WRBfsEIE
R HALZRALER RS Cu (1) A1 Ph( D) fY H4
G A I B S 1 U AR R R AT W RS AR A
O A0 mg, I B R ) L < R R T
JEF W BTN E . R A AR ALK i
g2 el Re o S R A Wi g e
¢, -C.

m

q, = V; (1)

7 =15 %100%. (2)
qn

T g, A MR B 590 B IR B 75 4, mg /g C AT €5y
B4 Cu( 11) 1 Ph( 1T) B0 i ¢ B2 M1 B P- 1687 g
A RE , mg /Ls V I WA AR AR, L me Sy W B 550
P g5 m I WERREFR B AR 2Rs g, g, 70 B R PR AR 5
0 UM R I oY 50 7 AR ) % 1R 1 1) B o7 1% 7%
i,mg/g. X pH [H % 0, Bk & ¥ o 100

mg/L 4 Cu( IT) A1 Pb( II) #4550 mL, FE:EK
pH 45476 1.0 ~6.0,7E 298 K F#27% 120 min 5
I EFHH Cu( I0) A0 Ph( 11) (e , B2 PR 3%
#9130 v/min. XA EEET, 435I 50 mLL ik
Ji£ 149 100 mg/L [ Cu( IT) 1 Ph( IT) %59 , 75 298
K FiZ#% 0 ~ 180 min, & I I 5 4% F VR BE. %)
AR B 52 W 25 S8 I 45 1 0 46 vk BE O 20 ~ 150
mg/L,7F 298 K 2% 120 min J5 I &2 % W v &
G B BT IR B

2 GRSt

2.1 HEMRIE
2.1.1 ZHEEIH

BT HLEE T AR MO Si0, Tk A e 5 £k 24 1k
Si0, ERAESUFFAEINIE 2 Fr7 , AIET 2( a) Hfra]
B BIRHE SiO, OB BE /0 A 34 2, R i e i &2
PR ERIE , TRk B2 24 9 400 nm , A& 2( b)
HR] R B A M IS B Si0, ORI AR FR 45 R4
F8 B B R F) BRIEZ . LT P BE 3 B
B e FeAl 2= A IORR 1) TEHIL N AZ FIAT AL 23 4
70, WAL A LR 73 T-Ah 5 B EE 27 33 nm.

() SiO0,
E 2 SiO,#1 P(DETA-0-EGDMA) /
Si0, ESTHEEE
Fig.2 TEM of SiO, and P( DETA-co—
EGDMA) /SiO,

(b) P( DETA-co-EGDMA) /Si0,

2.1.2 o4k

AU Si0, Fifg H AL 24 fb SiO, Sl Bk 1 21 4h
St EANE 3 . fEMZ a H1,476 em Ak
Si0, 1 Si AY4EAF I, 1 000 ~ 1 150 em ™' Ab [ 55 14
X I RS2 Si—O—Si A i) FHGA 1] X AR WAL 46 41 31
U£&,3 000 ~3 600 cm ™" &b [ 55 W4 X 10 1Y S A P
fodR e ™ s Mgk b b T = Ak B I R
4,1 563 cm ™' 4b Ky C—N g shid A C—H 25
ihRshI%, 1 665 em ™' 4b Ry EERE 1 AY C =0 1
PRI 1720 em ™' LIRS EGDMA
[y C =0 PRahie"” , HUaT w025 #15E DETA ji 45
EF Si0, Ik .
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2.1.3 TEMM
SRR AR ZE B Si0, WUk IEAT TT R 24T
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Tab.1 Elemental analysis of different types of

SiO, microspheres

v o Jo1 it 3 i %
ﬁun
C H N
Si0, 15.53  3.78 0
$i0,-MPS 16.28  3.89 0
P( MAA-<o-EGDMA) /Si0,  23.67  4.45 0
P( DETA-0-EGDMA) /Si0,  25.32  4.63  2.91

i 1 FCHE AT, Si0, « Si0,-MPS . HH 3L 79 4
Rtk fb Sio, fERHh N TR S8 0, i3k 1)
REALJE 1 SiO, fERH N ST TR 2.91% , ik
FIE—2B A8 = O 0 = W DB E) Sio, fl ek
M.

2.2 pH BN

VTl pH Xt i AL A Ak Si0, TR« 3L T 4
iRtk 2% Ak Si0, Sl Bk AL A B Si0, 73 BR W B Cu
(1) A1 Ph( 11) A REMR AN &l 4 Brs.  FR & AT, B
Bk ZAl Si0, fERxt Cu( 1T) A1 Ph( 1) A 52 B4
REXUA & 16 T P 366 79 045 R Ak 2% A SiO, Tl BR Aok
WUPE SO, TER. 7E pH Ry 6 B, e Ak 224k Si0, 1%
BRI F B K B 25 8, X Cu( 1) A 45. 50 mg/g,
%F Ph( I1) 4 70.75 mg/g, #8 J mmol /g Bfi 3T,
%t Cu(11) 34 0. 72 mmol/g, X Pb( 1I) 4 0. 34
mmol /g. AL Z2 AL ER X Cu( 11) F1 Ph( IT) 1
I B 5 e A5 N ] i ol o 2 5 174 J R ] A
AN TR 4 i B -5 e 3 3 T W e & A e 1k
ZNGE

1P 4 38l K B, B VR pH A980) i
PZRALTER RS Cu(10) A1 Ph( 1) A1 B 75 48t 22
WIS XS R TR pH A 23 5 1R 11 S 14
HE N PR AR BT ARPE L AN 2R L2 S RE T
FHUM 2 A TR I B 725 2 R I

1 -
i —8—P(DETA-co-EGDMA)/8i0_-Pb( 11 )

—O—P( DE’I‘A*C(}]_‘:GDMA)J'Si():fcu( D]
80 -—‘—P(DF,TA—CO—EGDMA);’SiOl—Pb( 1)
=&—P(DETA-co-EGDMA )/SiO,-Cu( 11 )
—¥—Si02-Cu(ll)
[—7—Si02-Pb( 1)
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Fig.4 Effect of pH on adsorption

2.3 BRAIERENR I

IR iy e JRE S T B A 2 A TIER I B Cu (1)
A Ph( 1) BE I S Brzs, I Al & Y, i
HEAL IR AL TR A I B A R Cu( 11) FIPh(IT)
(IR GHAEA R PNITE: PN PR SN e R PN
—E (B RN PR R, SR R A Bl
J T TR B A3 K e B A 2R Al ek S T T
HHEE < S i A A A 3 R RS P ABE SR 3 i, A
775 | R B 25 e 484 K, (ELIRZ B 700 Y 5, 2 g ik
PZRATBR W TE 4 B 1 5 4 B e I, W B aod A
ISR W B 7 H AN RS R

80

-
=
T

B B A g /(mg = g7)

—8- P(DETA-co-EGDMA)/SiO,-Pb( 11 )
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Fig.5 Effect of initial concentration on adsorption

2.4 W () B S0

MR ST 0] ) fe 5 A 2 AR AR I B Cu () 01
Ph( T0) HYSZ 0 401 6 Frzs. 4 11 Al R0, 78 e i e
RIT B, W R 7 S B R 2 5K, 3] 60 min IR I
PR P AR,



4 KN R 27 2 4l (2 ) 2015 4f
80 é = kzlqi + qi (6)
T 60 Ak, (min ") S ifE— G Eh 15 R R G
£l Fy(g s mg ™" e min ™) Sl T Eh ) RN R
ﬁ FEHG q 0 q, 53 50 F ST R 220 ¢ Bt I A
%—j 20} e PDETA-co EGDMAYSIO, Pb(I1) A mg /g RSB S) F(6) FEATLANE
—o— P(DETA-co-EGDMAY/SiO,-Cu( 11) WA, e sh 12228003 3.
0

(I) 2I0 4b 6I0 SIO 160 12IO IZII-O 180 léO 260
05 Bt e )¢/ min
B 6 R Bt e 18] o AR Bl B 82 i

Fig.6 Effect of adsorption time on adsorption

2.5 HRWBRE
K F Langmuir Fi1 Freundlich 77 % X 25 i 0 Jff
LRIV BT s TNl 2 R e S T W | )
C. 1 C.
. Ko ") )

lg g, = lg Kﬁ%lg C.. (4)

T2 g 1 q,, 53531 Ay VR OSP4 P AT 60 i A
ALK A W B 78 4, mg /g €, Oh W R P s
SR BT, mg/L; K, 24 Langmuir W -1
HH Ko~ Freundlich W [ 37 % %% n o~ Freun—
dlich #%. H5 S5 HlR MR (3) Fi(4) HEAT LM
PG TS T W B S R 3 2.

®2 298 K TREREMRMARERXT Cu( D) F1 Pb(II)
&R SR SH

Tab.2 Adsorption isotherm parameters of aminated

hybrid microspheres on Cu(II) and Pb(II) at 298 K

TR S8 Cu( I1) Ph( 10)
g /(mgeg™)  47.62 72.99

Langmuir K, 0.27 0.46
R 0.998 0.999

K, 18.35 29.89

Freundlich 1/n 0.22 0.23
R 0.677 0.669

P82 2 v, Langmuir 7RG FIEAS (9 R H
B, I Langmuir 45 i 08 BAH5E AL AT 45 4 b 1 A
AL AL TR T Cu( TT) 1 Ph( 1) W 474
Freundlich 7 RE4LA FTAHA9 1/n /T 1, 10 BH W Bf
IR G AT
2.6 WMtzhHE

K FHE— RN — 28l 127 R st sl )y 2tk
8T O R R Rk =0 51

In(g.-q) =Inq. —kt; (5)

&3 298 K TRREMNZALHFIKIS Cu(1D) F0
Pb( II) Y% B 30 F1 £ B4
Tab.3 Adsorption kinetics parameters of aminated
hybrid microspheres on Cu( II) and Pb(II) at 298 K

Bl J) 2R S Cu( 11) Ph( 1I)
q./(mge*g™h) 67.27 113.39
HE—9% k, 0.071 0.070
R 0.967 0.974
q./(mge*g™) 49.26 77.52

WE— k, 1.89x107° 1.00x10°°
R 0.994 0.992

P2 3w, ik B e 7 B P AR
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hybrid catalysts formed from polyoxometalate and poly

Adsorption of Cu( II) and Pb( II) in Solution of Aminated Hybrid Microspheres

ZHANG Jie, SHANG Cheng—iang, Chen Wei-hang, WANG Jing—tao

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

Abstract: The aminated core-shell organic-inorganic hybrid silica microspheres P( DETA-co-£GDMA) /SiO,
were prepared by distillation precipitation polymerization and amide reaction. The diameter of hybrid micro—
spheres inorganic core was ca. 400 nm and the thickness of organic polymer shell was ca. 33 nm. The amina—
ted hybrid microspheres were characterized by elemental analysis and it was found that N element content of
microspheres was 2.91% . The adsorption behaviors of aminated hybrid microspheres on heavy metal ions Cu
(II) and Pb( II) were investigated, which showed that aminated hybrid microspheres exhibited larger adsorp—
tion capacities than methacrylic acid hybrid microspheres P( MAA-co-XGDMA) /Si0, and unmodified silica
microspheres. The adsorption isotherm of aminated hybrid microspheres followed the Langmuir model and the
maximum adsorption capacities of aminated hybrid microspheres was 45.50 mg/g for Cu( 1I) and 70.75 mg/g
for Pb( 1) at 298 K, respectively. The adsorption kinetics were consistent with pseudo-second order model.
The aminated hybrid microspheres still maintained excellent regeneration ratios through thrice desorption and
regeneration experiment.

Key words: hybrid microsphere; heavy metal ion; adsorption; regeneration
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L1 Rt

16 DINT. 2316 455 589 1 4k 27 il o L 46
LR AR S AR b s K A e A2, AT 1
PR AR ) 58 85 B8 7] LAY Fel CroMo.V 4550
FIEIN Fey €My, Cos MgCLMC 25 ALY, AL W)
SEYH/NBRAR VRS A 7E B A b, AT DU i B A Y
J12EERE. Cr X B DA 5 49 104 T ok P e 2 ke
YER , BEA R TN X 5 b A9 SRR . Mo FEAN TR
BHLIE 7 B8 IR AR AL J5 8 20 i B vh & e AL W i B
L BGE TR IRPEAE E. FE SRR AN A G 40T
RIS T AR SR & 5, AR TR AN
BRI

%1 DINL. 2316 #EENH L EH S
Tab.1 Chemical composition of DIN1. 2316 die steel

%
M4 € MoV Cr Mo Ni P S
[
4. 0.38 0.60 0.13 16.45 1.15 0.36 <0.03 <0.03
I

1.2 REHE

B kAL FRAEG DINT. 2316 #5 ELA0 0 T A% 8 mm
x8 mm x 11 mm AE, B 35 $h/ph 7 4H. 7 4HAE
Eh2: 1 050 C 435 30 min Pk, T IS HEATRE

EBEE T A£FHR(1967—) 2 A I E R, EENFRERAEEF , E-mail: zuoxiurong@ 126. com.
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Fig.1 Relation between the hardness of specimen and

tempering temperature at different holding time
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Tab.2 Variance analysis regarding to the results of test

S5 A HiE IR F {4

BlJCEEE  2277.9 6 379.6 83.1
fEmtE 71,19 4 17.8 3.9
PR 109.7 24 4.7 —
&t 2458.6 34 — —

7 2 WA RN Iy 25500, A KA
Foos(6,24) =2.51 <83.1,F, ,(4,24) =2.78 <
3.9, LY WK a =0.05 B, 1] KR EE
IR IR S 1] 52 i 0 2 ¥ 285 1), R [l R B 1 52
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Fig.3 Microstructure of the auenched samole
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Fig.4 Microstructure of the samples at different tempering temperatures
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Effect of the Tempering Process on the Property of DINI1.2316 Plastic Die Steel

ZUO Xiu-rong, ZHANG Xindi, GUO Hai-bin, LI Jinding, WANG Yi—peng

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

Abstract: The microstructure and mechanical properties of DIN1. 2316 plastic die steel quenching at 1 050 °C

and tempering at 350 ~650 °C for 1 ~ 16 h were studied with scanning electron microscopy ( SEM) , metallur—

gical microscope and Rockwell hardness tester. It is found that the hardness of samples is showing a downward

trend after rising at first when tempering at 350 ~ 650 “C in the same tempering holding time. Tempering at

350 ~450 °C, the hardness changes little with the tempering time. When tempering at 500 °C and holding
time within 4h, the hardness remains the same but the hardness drops from 53.9 HRC to 47.4 HRC at 4 ~8 h
and then remains steady after 8h. The hardness declines fast within 2h and basically keeps stable after 2 h at
550 ~650 °C. Tempering at 550 C x4 h~16 h, 600 C x1 h ~4 h,650 °C x1 h and temper parameter at
11 300 ~ 13 500 can satisfy pre-hardening hardness requirement. Precipitated carbide gradually spheroidizates

and the amount gradually increases with the extension of tempering temperature and the increasing of holding

time, which makes the hardness decrease. The influence of tempering temperature on hardness is more impor—

tant than holding time.

Key words: DIN1.2316 plastic die steel; tempering; tempering curve; hardness; microstructure
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Fig.1 Microstructure of solder alloys
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Tab.1 EDS analysis of points marked on Fig.1 %

JLR UL A B C
Zn 98.73 73.62 44.84
Al 1.27 23.26 3.45
Sn - 3.12 51.72
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Fig.2 X-ray diffraction patterns analysis

results of solder alloys
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Fig.3 The DSC curves of Zn-10AlxSn solder alloys

2.3 SnTEX Znd0Al TR R

ST HFE H AR R AR AR il e P a0 I a5 SR
Kl 4 . BE% Sn STRBIEIG N, £ RLE &1
BRI T AR A L TR A R AR L i AR
SEHEINJE /N, Sn JCR B 12. 0% B, 1
WA R TR AR B K. Sn TG I AR T 47k
B E 0GR EE  AE MR T AE S G AR XT
B o TE s RIB L FE RN s AT R



55 1

KNI, &5 B ICE X Zn-H0AL £FRHE 4 12 KM RE R 2 13

TR . MR BE Y 55— A PR R RS 4T
LMK ST B KN Sn TEE BRI METTE,
HFEW K S H 0.55 N/m, /NT Zn TTE W
0.81 N/m, 213K 7880 /)N , i 8 T AU A it i Ak
B R4 B R AL W 2 B AT R T 3
DL, Zn 40 AL 2Sn ST 4 76 ARAR 1 1 il J78 T
PR

360

3401 120
320
‘& 300} 1100
£ 280k
Z?
= 260+ 180
& 20 —e- 5t
1 220 —a— 4 B leo
E 2
w -00
180f lio
160
140
L 1 1 1 1 1 I 20
0 2 4 6 8 10 12 14 16
Sn /%

B4 SEREFERMER ENHEREER
Fig.4 The spreading area of solders on

copper plate and aluminum plate
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Tab.2 EDS analysis of points marked on Fig.5 %
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Fig.6 Shear strengths of Cu/Al brazing joints

3 #Hr

(1) 1£ Zn-H0AL §F KL 5 G P ILA Sn JUE 4T



14 KB R 2 2 4R (TS R 2015 4F

eIt AU 21404k, B EPURIY B( Sn) 4 5 1], #nTT.22,2009,38 (11) = 123 - 125.
AMHEAD Y Sn T R BB 12. 0% B, B (5] BPUR. Zn BB R DU ST RBTSE (D). %
( Sn) AHABTRHIA , LHEUA L SR . BH: P R R 2 MR 2 TR B, 2012,

( 2) Sn ﬁ%ﬁ’]ﬁﬂ/\ﬁ‘éﬁ Znd0Al %?*’I'Aéﬂﬁ [6] KIMSJ, KIMKS, KIMSS, et al. Characteristics of
AR SRR
WAL TELFE R MG . B35 AT 4 55 40 A 1 A 14 3 Zn-Al-Cu alloys for high temperature solder application
It )52 Ny =i = 5 — p

‘ - L [J]. Materials transactions, 2008, 49 ( 7): 1531
WAk, 24 Sn JCE M ECH 12.0% I, ZE4 R L 1536

RREREK. (71 W A B B T
(3) Zn-40AlxSn 1RG5 4 45 3 4 3k BT U) ok IM. W8 JR I WA R T ll e H Bk . 2005.
JBEREA Sn JCE 5T 70 B3I, Se 3 e v/ (8] i s, HOEEARELIE (M1, JE5at: AU T

JE R 12.0% I, B VI3RS 53 MPa. #1,1990.
9] XX, e, XU, % Cu g6 R XS /4 4T 45

BEE i Zn-ALSFRHEREREZ I (1], $0n T T2, 2009,
(1] EHES,ZWIT, TIH. Cu/Al SR04 8BRS 38(21):32 -35.

PR [J]. B8, 2008( 1) : 17 —20. [10] JI Feng, XUE Song-bai, LOU Ji-yuan, et al. Micro-
(2] Bkis, BERcRG, BEE 25 AL TSRS BN ZnAl 418 structure and properties of Cu/Al joints brazed with

PERESAN (1], KR4E2E4R,2010,31(9) : 93 —96. Zn-Al filler metals [J]. Transactions of Nonferrous
3] ZSANI, B[R, AT, 2. RECZE N Znd5Al & Metals Society of China,2012, 22(2) : 281 —287.

BB AERRIREN [J]. FOM A e T 240 (L] sk, EI6 6, 3K I, 45, ZnAl-Ag ST - 5T

2014,35(2) : 100 - 103. Kk WAL 25 R ke L], R, 2013,
[4] XIIEA, BELE, FeE. BEATIEA Zn-AL PR 34(9):55 -58.

Effect of Sn on Structure and Property of Zn-H0Al Solder Alloy

LI Yong-gang' , FAN Guixia', ZHAO Kaixin®, WU Bao-peng'

(1. School of Materials Science and Engineering, Zhengzhou University , Zhengzhou 450001, China; 2. Department of Automotive
Engineering, Henan Mechanical and Electrical Engineering College , Xinxiang 453003 , China)

Abstract: This paper deals with the effect of Sn on the microstructure, physical properties, and welding per—
formance of Zn40Al =Sn Alloys by using OM, XRD diffraction, SEM and its EDS spectrum analyzer and
Sun10 universal testing machine. The results show that Sn can refine eutectoid structure and reduce the melting
temperature of Zn-Al alloys. Spreading performance and the shear strength of welded joints are improved with
the adding of Sn element. The spreading area on copper plate is 122 mm’ and the shear strength of welded
joints is 53 MPa when the Sn element is added up to 12 wt. % . Increasing the adding amount of Sn element,
the spreading area and shear strength decrease. This is because intermetallic compound on interfacial grows
rapidly.

Key words: Zn-0Al solder; microstructure; melting temperature; spreading area; shear strength
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AL, 05 K3 EER SioBS A7 SR ANANK Z10,. JEURH
SRR IR 1 R,

UKL 241 8 19 LU 481 2 65735, 1 1 ~ 3 mm
135 wt. % ,1 ~0 mm (5 30 wt. % . iR FES F W
ZH: AS S H U ALLSi iR FE( Al S 5 wt. %, Si
H3 wt. %), ASZ JEAE AS By EEAR LW T
1 wt. % 4k Zr0, #5.

&1 [FERE S EFRE

Tab.1 Purity and particle sizes of raw materials

b S S Bt 3 E % LT
MR NI £ ks Al,0,:99.28 0~3 mm
BRI E 408 Al,0,:99.28 0.044 mm
a-AlL O, Tk AL,0,:99.21 Dy, =3.31 um

R Al:99.00 0.074 mm
Si ¥y Si:99. 00 0.074 mm
VaE--: C:97.00 0.088 mm

1.2 SRgitiR

HERYIK 200, BIIMAZITEK 2B, LS
LR YA R (FSH0) Sy 43 HIGH], SR AT
PRI K 40K Ze0, A3 PR35 73 e ek
SRR 25 70 OB, 20 BIUR A0 19 8 Sl 45 4
QA 1 PR d TR ZeO, A AR B 5T
B RSTAE 20 ~50 nm.

B1 SEEHAK Zr0, BEr BN

Fig.1 Microstructure of the dispersed nano—-ZrO,
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mm X 150 mm [ S5 AREEFT 636 mm x 36 mm [1f)
BT IR SR 5 AR A LR Th7E 60 C TR 4t
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B o Fl oo, DIFRARPUIT R P45 3 (3G 5 L
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INFJE A FARA N R 1 58 3 IR HiT 5
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SAALIZ R BRI AL EE . T XRD 43 Hri A
YIAHALAL , ] SEM X8R RE 19 i Bl 25 440, Xk
FEHEAT EDS 41X 53#7.
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( HMOR) MLk ( TSR) . 34 i R4 B
REFI T LA P fE DL 2 2.
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Tab.2 Physical and thermo-mechanical

properties of specimens

P Mors cess HMOR——
B o (B0 b wpa smpa O (9000
cm ) MPa /%

AS 11.6 2.94 42.9 107.5 32.5 25.1 58.4
ASZ 11.1 3.00 42.2 106.5 32.8 28.2 66.9

M2 W LIE i 5 AS IREEA H L ok
2x0, A1) ASZ IR ECE BEA T i, X2 h T
AR HA BLAF I TEAE L A B T BB
OB (EAS AN ZeO, Byttt (Y 5 JL 568 32 A
oG i 55 RE SN K. AR INANOR ZeO, B3 i U R
SRR JIE RIS A% 50 JEE (R AR 3 I S v, B v o
FEZE N 58. 4% = 5 66. 9% , 4= T 8.5% , Af
UL, GIAGNA ZeO, 7] Ik 482 = A1 R  BTAR= E.
XA BE Ry DGR AR /)N, T LR 21 28 4
FURLIE SRR T L B A D BB R R O 5 T K
PHREERE A A RS T 2 AR R 21 T
TGN T HIFERT 4 BRI IR S EAR N,
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Fig.2 Cross-section of specimens after oxidized
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Tab.3 Thickness of specimens after oxidized

at 1 000 “Cand 1 500 °C mm
ke 1 000 C 1500 C
AS 9.53 4.98
ASZ 6.72 4.03

FH % 3 A0, 78 1 000 °C 11 500 °C T4 ALG
AS Fl ASZ 9484k )2 EBE /> 54 9. 53 mm, 4. 98
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Fig.3 XRD patterns of specimens after
HMOR testing
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(c) ASHTTTE (2 000)fE

(d) ASEMF 752 000)f%

B4 RFELsRnmNiKEE 08 SEM B
Fig.4 SEM photographs of specimens after HMOR testing

x4 Ed(c) HERBBEE S
Tab.4 EDS results of the points in figure 3(¢) %

Spectrum C N (0] Al Si

Spectrum 1 23.50  29.61 0.00 44.43 2.45
Spectrum 2 0.00 0.00 0.00 87.61 12.39
Spectrum 3 45.01 0.00 0.00 49.43  5.56
Spectrum 4 42.51 0.00 14.94 39.63 2.91
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Si0,(s) +C(s) =Si0(g) +CO(g) , (

SiO(g) +3CO0(g) =SiC(s) +2C0,(g) » (

SiO(g) +2C(s) =SiC(s) +CO(g). (10
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Effects of Nano-ZrO, Powder Addition on Properties, Phase Composition
and Microstructure of Al-Si Incorporated Al,O,-C Materials

LIU ZhiHang, LIU Xin-hong, HUANG Ya-ei, MA Teng

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

Abstract: The effects of nano—Zr0O, powder addition on properties, phase composition and microstructure of
Al-Si incorporated Al,O,-C materials have been investigated using tabular alumina aggregates and fines, Al
powder, Si powder, graphite and nano—ZrO, powder as starting materials, resin as binder. The results show:
there is almost no effect of nano—-Zr0, powder addition on strength properties both at room temperature and high
temperature; nano-ZrO, powder addition contributes to increase in density and oxidation resistance as well as
noticeably increase in thermal shock resistance. The increase of density may be due to good filling effect and
promoting sintering of nano-ZrO, powder. The noticeably increased thermal shock resistance may be attributed
to the following reasons: Nano-ZrO, powder addition promotes Al, Si reacting with C, CO and N, in-situ for—
mation of AIN and SiC whiskers, and the whiskers constitute network structure creating toughening effects. Be—
sides, the nano powder possesses toughening effect and nano-ZrO, phase transformation creates toughening
effect.

Key words: Al-Si incorporated Al,0,-C composite; nano-ZrO, powder; thermo-mechanical property; phase

composition; microstructure
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Fig.1 Schematic of co-axial electrospinning setup
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Tab.1 Processing parameters during co-axial

electrospinning process

\ gisewiE  WEEERS M - SolfERE T
Al 24 B -
/kV /em /(mL*h™")

1 20 20 0.1-0.1

2 20 20 0.1-0.2

3 20 20 0.1-0.3

4 15 20 0.1-0.2

5 25 20 0.1-0.2

6 20 15 0.1-0.2

7 20 25 0.1-0.2

2 HRESH
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Fig.2 SEM images and diameter distribution of
PLA-PCL composite fiber under different
core-shell solution infection speeds.
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Fig.3 TEM images of PLA-PCL composite fiber ( voltage 20 kV, collected distance 20 cm ,
OD outer diameter, ID inner diameter)
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Fig.4 SEM images and diameter distribution of PLA-PCL

composite fiber under different electrospinning voltages

) ‘ cm “.&‘"“
V780 ==
AN

Vo510 2

Q- AN =
NS

(c) WCARFEB520 cm SEM

(e) AR EE B 25 cm SEM

-5
FISHB08 ym

005 051 1415 152 225

EHfpm

(b) WCEERE B 15 em B AR

. 200m
& FHAE=0.76 ym

005 0541 115 152 225
HEpm

(d) WCHREE 8520 em B AR

-5 cm
THEE=09 um

0-0.5 - - 225

(1) YRR BT 25 cm ELAR

5 AEEEEHER PLAPCL % - ZE S T4
SEM EfIEZ2HE
Fig.5 SEM images and diameter distribution
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Fabrication of PLA-PCL Composite Nanofiber with
Core-shell Structure Through Electrospinning

SI Jun-hui'?, CUI Zhi=iang”, LIU Qiong’, WANG Qian-ting’

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. School of Materials Sci—
ence and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract: In this study, polylactic acid ( PLA) —polycaprolactone ( PCL) composite fiber with core-shell struc—
ture was fabricated by means of co-axial electrospinning. SEM was employed to study the impacts of electro—
spinning voltage, collected distance and ratio of core-shell solution injection speed on morphology of PLA-PCL
composite fiber with core-shell structure. The influences on the formation of the core-shell structure under dif—
ferent ratio of core-shell solution injection speed were observed with TEM. The results showed that the obvious
core-shell structure was fabricated when core-shell solution injection speed was 0.1-0.2 and 0. 1-0.3 mL/h.
The core component in PLA-PCL composite fiber decreases with the increase of shell solution injection speed.
The increasing of electrospinning voltage could efficiently reduce the average diameter of composite fiber. The
average diameter of composite nanofiber decreases and then increases with the increase of collection distance.
Key words: co-axial electrospinning; core-shell structure; polylactic acid ( PLA) ; polycaprolactone ( PCL) ;

composite fiber



20154 9 A
$368E H5H

Journal of Zhengzhou University ( Engineering Science)

REMR 27 2 (2 R Sep. 2015

Vol. 36 No. 5

XEHS: 1671 -6833(2015) 05 - 0025 -05

NaAICl, /ZSM-5 fE4F B 5 = SURE e b K /e B 14 e

Xk, EAME, TRK , FEA
(e FRASH A FRFE VLI 5 330013)

HOE: AR EH A % NaAlCl, fi & e ZSMS & @, 3t ik A R Bl AR 43 16 49 ZSMS 4 F i 1F A &
R, B B RACRJE , 45 A AT 50 R BB AL A AF A £ R = R — fus b v % il i X H & ATHAL (XRD)
VAAREEAL (GC) T 424w AL( SEM) bk @l ( BET) (NH, 2 — BLH ( NH,-TPD) 5 2§ 3L 47
TARAE. R AV AR B A R @ish, iR et Edsd]. BBE A 373 K, fiH ksl h 4% , st 4e
Yo 38 BE B B A B AR, R EA 57.9%.

KR ZSMS 5F if; = TR = SUA IR AL

HESES: TQ032.4 MERERERS: A

0 58

A HLRENE A — 37 750 25 B AR 2 B
FITF LT LS S LR AR 2 4L BE 2 45
AT, 1A T B 28 0 o JB RN B AR R K 4R i AR
Tl SRR A LR b 2 AR AN BLE
A2 9 SR , G 248 22 BORE RV 5 Al — R
TR TR AR I B R U R T AL
AR A G L B S 5, T A7 A o
—RIIMEREA A DLRER S

APLEEATE A AR R B4 — B
HUR R AU B P SRR L R AR
A P 2 e J T (2 P R G, (TR
M R A HLEE T SRt RS 2, s
WOT A EAEA IR A AR AR
WA LT Tl b A R A R T b
I, A R A B R R P A HLRE
W LA R AR Y. T R AR K RS L
T R BRAE , R I T 37 oK A B T B A 4F 1
g — BT SE # B NaAICL, /ZSM-5 431§
AT HIHEALTE M AT T 482440 £ c E s
B AR I AR ) A FIUR R RE4R LE 0 2
PEATHRZR. 340, ARG F) BLAG BR 8 A 0 2
SRR R B A T A e L B

s B H#3: 2015 -05 - 17; &{T B #3: 2015 - 07 - 28

doi: 10.3969/j. issn. 1671 - 6833.2015. 05. 006

SR B A AL — B AR R T i (A i —
H (B D 1 BR5E TR, ] 3 I T 22 55 28
N T HRBIRCR B AR EF R S,
I35 T NaAlCl, /ZSM-S 52 £ i Ak 50 75 A [+]
Si/Al o AN[R] NaCl 4 8040 B 70 A [R] B8 T o) i
T

(= i

1.1 RFE5NEE

DHG202 - 00 71 Pl KUTE T 148 (L
G LAY A% 5 %5 A R F]) . DSADVANCE #1
( XRD) ( f# [ Bruker 7 #]) .GC2000 <A1 {6 i
A LA IRE)  \N2000 #4818 (5 S AL BR AR ( #i7T
K2F) FURA100-W A5 4K 50 B X i T o ( 7
1Lz 4%) SV-AH0A RIGHCABH A ( 1 it
LR A BR/AE]) (FEI Quanta 200 B T4
HEHLBE ( SEM) ((faf 2% FEI A a]) . W2 Bk 43 7 4X
( BET) ( D1 -84 88 BH A PR3 ] 3H2000PS2)
Finesorb3010 %Y £k 2 W AL ( @i V132 ZR AL A% 2
Al) .

o7k AICL,\NaCl. CeCl, * 7H,0-LaCl, * 7H,0.
PRI R 3 B 4l ZSM-5 I T RS T R S A AR R
I — A= VL R T

ESTE: HEARPHER SR I (21163005) ; {LPH A SRR~ 54 % BT H (20132BAB203013)
EF BT IR SCHR(1970—) L JLPY S BN AR SR 2 8%, i, 2N E Tl g fl , B 7L =2 05, E-mail:

xwykiz@ 163. com.
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1.2 fEfFHE
ANTF) 67 2 L A5 NaAICL, /ZSM-S A A 571 il -
e Si/Al 2y 38 11 ZSM-5 43I A R A, il &
PEALT. B— 2 5 1) ZSM-5 43 -1, ¥2 5 £ NaCl
W, Z 05 150 CoK HLHET, B f 2k NaCl (9 5t
B IR 1% ,2% ,4% ,5% . 3% Na/Al Jfi &
R 102 Wdsif , BOC/K &AL 5 T 35 1 ZSM-
5IRA BN AT DUF L0 v B 7 220 C
RMET AT b BRE 16 h 5, ¥R A1 B AR
Tk L ) ) A 4k 700 23 e 8 Catd %  Cat2%
Cat-4% Cat-5% .
ANIA] Si/Al [ NaAlCl, /ZSM-5 {1k 31 1l 4%

i MR BT 1L 538 4% (1) 52 L ], B & NaCl ¥
W, BUSi/Al =38.50.80 [1) ZSM-5 430 15 s
Horp 78 150 CHEF /R 576K AICL RA . A H
HR RN . I E T E iy AR R
220 C,fi#IATE AICL, 287 T 4k 16 h, % 45
RI75 2 4 AL ). Horf m (ZSM-5) + m( NaCl) =
25:1,n( NaCl) : n( AICL,) = 1:2. BG40 BlbRic
Cat38. Cat-50.Cat-80. [&] 1 {4k 1 il 4% 75

N

b b
ZSM-54; T il BT SR AL
Btk L A

1 EAFIGERE

Fig.1 The preparation routes of catalysts

1.3 RN

I Ak NOPR P4 T 7, S8 5 AN ] B4 R doe i
A —E WAL S5 0 T B SRR 47 P40 E , 26
BT BB kot 1 5 s Ak 1 SURT 43 G
AL (R 37T 3 MPa) Fil g F B AR R (520
JEJ)—MAE 3 ~ 10 MPa 2 []) . AH G Kb B =X
LURNIZ

j AL
CH,SICL, + ( CH,) ,SiCl — e

i 2 CHy) ,SiCl,.

EH KM Si/Al =38 |1y ZSM-S5 S0 R 4%
I, %% 4% ) NaCl, il i NaAlCl, /ZSM-5 42 £hfi
B3, 0.7 g, A B A — W S g e
HEAT RN A ik e, B R AR i SRy — FR A =
RAV(YRE LG 1:1) , RN YIFERAE
S4bSE A H, B sh T 3 AL BT e i
SV ZE M, 45 ROV 28 I 8 Ok 375 K fiE {1
SV 7= B A 3 RGE i OV210 #4355,
FEfE ARSI 28 G 00 A A 708 1 L % B0 28K L A1) AN [
(AL TR O A 336 1 23 o 164 25 4% AR H A ™

Yy =W, 7N 57.9%.
1.4 BP9

I A= W G I - o 2 I A e 5 AR 03 3 422
A, I AR €835 19 32E R == VR0 O N s tE A
SN 22, SO S B 77 ) Bl A AR ) e Bl AR
TEIEATRIN 34, XA s A S HOAR B R AN
B, K 3 m, 4ME 4 mm, N4E 3 mm; [#
EW 0V210; FHIA chromosorb P-AW; TCD #5 i
AR 60 C, FEAEARIR: 100 °C, o i 5 5
120 °C, 0 Hy , #0040 mL/min, AfF LR
120 mA, itk N 3 ~5 ul.

1.5 EHLFIMRE

3@ 1 2R H e 2% FEL A R4 FEI Quanta 200 %Y
FAFH L 5 B (( SEMY) X RF 5 A A AR 45 4 A2
BT AT RAE.

K AR (A AR AR R 3H -
2000PS2 HY I Jf 73 B ASOXF A ity £L 45 #4326 47 D00 -
SIS HRAE A A T 250 °C FLAS BLAALEE S h,
DL sl N, AW B 5T, 75 77 KO BE T SR TR, A
A LA BIH 322 1 T-Plot 22 X 1 B 25 3 it
LA AT ] BET B+ 0] DI B ek
[ITE28

SRFWNLIZ 82522 7] Finesorb3010 k2% 1%
FRASORAE it P 1A 7 1 B A . SR AR A5
TCD #5025 , #2460 °C, Hrra it 80 mA , fifk
FIAE 450 °C T A 20 mL/min C,-He S KT
AbFE 185 min 54t NH, MR 30 min, W BR 461 1S
C,He WX 49 30 min WX & 3 7 5% B8 NH;, L)
10 °C /min ) FHl 3 2 547 #2572 600 °C it
[ 88 min.

2 Bt

2.1 X SHEEHTEHL( XRD)

2 4 FOR0 XRD §E L LA i a)
F(b) L % 3 NaCl A7 56506 0 BRL 4 5 BE 2545 7 T
W, JE7= 4 T e, B NaCl 55 AICL, 45, if
NaCl BEI4AE , A4 i T £k NaAlcl, .

2.2 BFARELE(SEM)

3 S B AL P b) 2 DA a) 1R R #
PR BT HEAT 0 6 2. T LA ) 25 T AT — S A/
LY 1 BT 1 IS/ INREIR g R i 2
B EHEILR, B NaCl. (c) L b) /F h#k
PRBTHEAT () AICL, f 2%, & B H A BOR i
At 3502 DS IR T 52 R NaAICL,. R 3 34
T A 4 285 He 2 TR, A R o O 2 1
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PR AL, BETITHE I T HEAL TR AR,

1611

11.154
128.8f — F7"NaCl
—> RRZISM-5
£ )~
2 96.6f
= 10.040 48

3.00 10.70 18.40 26.10 33.80 41.50 49.20 56.90 64.60 72.30 80.00
200(%)
(a) NaCl/ZSM-5

— FEIRNaCl
11.154 > FIRZSM-5
wm- e FFNaAICH,

3.00 10.70 18.40 26..10 33..80 41.5"0 49.20 56.90 64.60 72.30
(a) Naﬁlﬁjﬁ.f?).SM—S
B2 NaCl/ZSM-5 4} F 0% #1 NaAlCl, /ZSM-5
£ F 0580 XRD i@ "
Fig.2 XRD patterns of NaCl/ZSM-5 zeolite
and NaAICl, /ZSM-5 zeolite™"
2.3 NaAlCl, fiZ 2 HI M

PiZ% 1 ATHN, S AS[R] E i Y NaAICl, /ZSM

fEALPEBE. POV ET A iR 2 [, Cat4% > Cat2%
> Catd% ( Cat5%) . X2 R i itk £ k&
A B A SN R 22, AT PSR, 1T Cat-5% (1)
TEPEAE, AT BB R A G MR 4y K2 1528 T LA,
TS 2R R I PR TR R BT B o, Cat4%
Cat2% Catd % H)ASb IR, bl B T = 5
TRESE B 1 Cat-5% FELEE By, W A
o ETHE T, R BRI 0 £ i % 1 e %
AR Ry 373 K. 7E 373 K B, AL S PRI Ry
Cat4% > Cat2% > Catd% > Cat-5% . Hi, f1i#;
Ll 4% F, W= i hf, ik %) 57.9% . Bhw
PR AR RN W Ak A 2 IE L YL £ S

(a) SEM ZSM-5

(b) NaCl/ZSM-5

(c) Na/\lCllZSS
&3 ZSM-5,NaCl/ZSM-5 #0 NaAlCl, /ZSM-5
B R RE
Fig.3 SEM figures of ZSM-5,NaCl/ZSM-5

and NaAlCl, /ZSM-5

F1 ARE NaAlCl, LHEBHEAREIRE T =R~ RH R ML R

Tab.1 The yields of of catalysts with different NaAlCl, at different temperatures %
SR _ 373 K _ _ 423 K ~ _ 473 K _
—H —H =H —H —H =H —H —H =
Catd % 45.20 47.71 48.34 37.29 39.53 41.21 36.53 38.73 40.43
Cat2% 53.76 54.21 57.91 45.12 48.80 48.12 43.38 45.19 48.32
Cat4% 57.90 59.79 61.02 56.21 58.37 60.31 52.16 55.08 54.94
Cat-5% 31.28 34.68 35.57 29.89 31.38 33.63 42.98 44.97 46.15

VE 11 B A Si/AL =385 n( — 1) s n( =) =101

2.4 Si/Al tER9E M

TEEASAT ST OB (BREERE 3 ~5 ul) @
i Bk R R AL VA S L E RO 4 TR R
FE R B HEA T AR AL SN, e W 20t ik
KA, FE o TCD A &% , A5 7 4 e A
Bt e T RERR EL A 38,50 F1 80 A AE
B FE S AEAS )R BE A TG PR A 3R 2 TR,

TEIR K 373 K I}, Cat — 38 I M4k, Cat —
50 YRz T Cat — 80 7£ 473 K W £2 4t , HLp
FEARALIG PR AL AN K, 55 373 K PRy 24 i
INTF 3% . AR AE AR A3 24 K/ Ry Cat-38
> Cat-50 > Cat-80, 7F iy Ik F £k 7] A9 37 1 /)
7 Cat-38 > Cat-80 > Cat-50. M35 FEFIE PE XL f
JE 7% 18 ORI Si/ AL Dy 38, [ ik EE S 373 K.
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Tab.2 The yields of catalysts with different Si/Al at different temperature %
SR 373 K 423 K 473 K
= T | - g =
Cat-38 57.90 59.28 61.45 56.73 59.63 59.96 50.09 56.93 59.16
Cat-50 51.26 54.08 56.03 48.21 51.88 52.36 37.24 39.77 39.73
Cat-80 42.32 44.60 45.88 44.76 48.96 50.91 45.09 47.14 49.04
T %0 ROV H B A5 NaCl 80t 4% s n(—HY) sn( =H1) =101
2 A BRI R R SR R AL ) BRI T R
JEUIE HOHy 35— I 5 5250 4 SR T S 0.
2.5 BET &R
i 3 Al AN Al RE R LG 9 NaAICL, /ZSM-5 1o - Ca3s
ALY e 1 K/ A Cat38 > Cat-50 > Cat-80, RN
1301 / e \\\‘ Cat—80

BORBY LR AR AT LASE I B 49 -5 PR A 790 A 422 fh
T AR, X 5 =R I A A g il
PR S TEAH OGS AR AT R 76 AR IR A I T 3 i 4
il DRI b 2 T AR 3% 1 A T A 1 i P, Cat—
80 Ttk T Cat-50, W] AE 2 FR 1 (07 2 1) 3= 44
fEM. T T 30T NH,-TPD, DAk — 2 3R B 52
Mm%, R, A A H Cat-80 (17 FL AR i
R T HEMA , B ALAR TR AR T 7 5 i
Ay B B A4 A 8 1) 24 T 3o S 5 e 35 P 14
RZ—.

*3 FEFESELLRY NaAlCl, /ZSM-5 &4k 3 i
RELHER BET ML EK/NMHEES
Tab.3 Surface area and proe distributions

of Catalyst NaAIlCl,/ZSM-5 with different Si/Al

Fb 2R T FLAE I
SLEGAH R/ SEHFLIRRY, SR/
(m’+g™") (em’ = g™") nm
Cat38 277.146 3 0.115 85 0.52
Cat50  262.407 6 0.100 02 0.51
Cat-80 179.490 3 0.651 10 0.52

2.6 NH,-TPD i 4 8

AREESS b NaAlCl, /ZSM-5 {46 %) i NH,—
TPD U] 4 , ZAAR Y S i 12 5% el 4 A6 70 A 35 1 L 3%
T P A PR R AL ) EA e R

%} Cat-38 . Cat-80 F1 Cat-50 [ [} ith 2k 1447 1
A T A5 T AL 4 Bk 69 768. 295, 64 118. 35,
61 008. 66. 752 <2 /3 U i B ack 2 v, JBd B 1
TR s LR PR , PR I ] 60, AN [m] i 46 L
AL ) 12 P HE ST - Cat-38 > Cat-50 >
Cat-80. H3# BET F1 NH,-TPD )45 5, {i ] fif B¢
2 BE. TEARIELA & TR, A L 3R 1
AR P AR s T A o ik B B, S 0% SRy 3 P A

b I A
= 1201 I/ oY

R i

1o 1 N

100~

S ]
150 200 250 300 350 400 450 500 550 600 650 700
/e

4 AREEESELE NaAlCl, /ZSM-5 {445 & NH,-TPD
Fig.4 The NH,-TPD of NaAICl,/ZSM-5
catalysts with different Si/Al ratios

(1) HR Bk 52 £L NaAICl, fi 2 7E ZSM-5
FR, BB H AR fE R H R — & 51 NaAICl, /
ZSM-5 AT, X HERAEIEHEA T I% R 23 4. B 7
BB ek, G5 SRR WITE YUYy Cat4% >
Cat2% > Catd% ( Cat5%) . Hrlv, Cat4% 7E 373
K i, P3R5 R, T LA 57.9% .

(2) 1l 4 5 10 AR 500 T I A S 0, 551
FWPEARIR ) Ja e T Al 07 R IR N R 3 A
i ). AR B AR ) P A Cat-38 > Cat-50 >
Cat-80, = BT AL 7% P i A Cat-38 > Cat-80 >
Cat-50.

LRERAE, HIRE N 373 K, BB 4%
RERR LU 38 I, PR g df, 1K B 57.9% .
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TR RIREM [J]. WiVT K24 B4R, 2010,
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INEEE) X TR, B, . [ERER USY (b4 i %
IR BE R 2B B IR B9 L] R e i
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R, XA BRI, 25 M1 A M3 ik R
Ni—ZSM-5 22 51 i £k 35 20 R X L R L 3 i B
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BRETAR , AR B BH , TR 5, 58 43 F 0 A BR ML X 1E 1+ —
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Study on the NaAICl,/ZSM-5 Catalysts by Redistributing Methyltrichlorosilane

XU Wen-yuan ,WANG Li-wvei, WAN Huan-huan, FANG Zhidi

( College of Science, East China Jiaotong University, Nanchang 330013, China)

Abstract: ZSM-5 zeolite with different Si/Al ratios was selected as catalyst carrier and the salt of the NaAlICl,

as the surface load. The catalytic performance with different Si/Al ratios at different temperatures was com—

pared to investigate the effects of Si/Al ratio. Commonly used, the catalysts were characterized by X-ray dif-

fraction ( XRD) , GC, scanning electron microscope ( SEM) , BET and NH;-TPD and so on. The catalyst

which Si/Al ratio was 38 had the greatest acidity and was the most active one. The results showed that the cat—

alytic activity depended on the surface area at low temperature, while at high temperature depended on the ac—

tivation sites. When Si/Al ratio was 38, at 373 K, Cat4% showed the best catalytic effect, of which yield of

dichlorodimethylsilane was 57.9% .

Key words: ZSM-5 zeolite; dichlorodimethylsilane; catalytic redistribution
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MR E ARSI F RIER AR IEMN

N
=

mAT, HEkA, 2 Kk, #H K, REX, KEa
(KK STANTTBHR SRS T BRI 0 BT 792 710064)

WOE AT EIACH AR R AT B ST F A R R A AL E R E R B E A AR
S M AR AR R LA RS RT BT ESALH , 24 T SULA st b R @ik h . EKE
A ( HLB MA) ; M3X, T 5% SBS %3 5 B SUAL T & 69 W R fo s R A B K347, R 257 5L
A F) 8 W FRAK R AR JE 4 2.63 x 1077 mol /L, s Bt & @ 5K A 46. 11 mN/m; 4L A HLB {44 12.7; % 5Lk
FAEH1.5% 8, BOESACTE F ALK G 25 CHANEH 6.2 mm, 345 H 78.5 C,5 Cit A
35 cm; B A AL i%AH 60 min BT AEAF] 2.4 N em, AP ERAE,Z/K1 hFiZK6 h BEBEIHALE H
RAEEK.

KB M F A AL OB SLAL Fr; kg

hESEE: U418.6 MEkFRERD: A doi: 10.3969/j. issn. 1671 - 6833.2015. 05. 007

0 5%

THARAL &R F L AU I 3 A e 2L
AR AN HE ) SEURE S KRR 7] 45 4% B s 3
T ELFF R B % TR A ek el DR B 1 L, O AR
PRI A T 1 EL A = BT A A M RE 1 T2
T AL SR i B FL AL T b A B
FLALFIRT AL B PR RE R I B OC EEL. fR AL
FRWE LR 24 b i 2 e s, 3Lkt
g X B0 266 BRIk 2. 1% AR AR A [ A g
FHAES )3z, i 35 [E Westvaco /A F) A2 7™ (1) MQK
FLAEFH LK 5 AKZO — NOBEL 23 &) Az 7
AL RFS . REEY SR T RE LA
RIS ZL PR BH 25 1 Wi i FLAR R AEIF A S X i
FADBER e LA T HEAT RS BAE I N T
FALKZ KA SBR Lkt , 1 SBS et 2L Ak i
T NI AS B, SBS BUHE I 7 19 FLALRSCR IR AN
SEHUAR, FLAR AT 2. X IX — [n) 8 SBS Bl P
Tl A& FH W T LA (R A gl S A5 0 o 22

VR 3R T 7 [T LA PH B S A R B 5
THEA, PRI A H 7 TR V5 i 2L ARl
FHIEE, FLACTEREIR K, FLBA B 7oK L5 AFL

I #5 HH#A: 2015 - 05 - 01; 11T B #A: 2015 - 06 - 19

AT E 5 B i LRV R 8 i P R PR L )
Rtk HE AP A LI I 4

SEH LLIR 2 e A DL L R S 25 A I
BHE LT ERAL R I SR, 220415605 &
115K 77 LR R K SR - e, 2 W FLAGH A
BPEREIL . SBS MevE LA I 7 45 Tk AE S5 4 L
Ll 3 Ak TR Rk 50 B 90 3 6 R ol 3R Ak L

1 K ERsy

1.1 R

A IR ( Tolk i) 5 22 e A AL IR B
X R 43 ali; SKOOHN T (FatnZ WK 1) .

XA 21 A1 5635 I 22 {5 ] 4% 5] Bruker 23 ]
Tensor27 FIZL AT, KBr F F 2 T8 7K 771
AEffi 75 [ Dataphysics /A 7] DCAT21 %Y 3 [fj ik
TS, 1 2 s et 2L A U 7 i A5 i R & e
FA25 BBy U1 LA L: 1A R R Tl FH LR
1 E A E .

1.2 BRAE

15 %6 A 15 IR G ) 18 FF 4% 12 BER 2R K1

250 mL= FBH I A Z Btk & i &, fR e iR

BETTE: [F% [ SRR 4 VT F (51202016) 5 [515¢ B3 5 36 4 V8 B ] ( 201206565034) 3 BG4 it 5 991 H: K
BRI A R B I R 55T (201310710151) 5 i e 25 e 3 A% B B 55 9% 4 0 %% 42 ( 0009—
2014G1311086.CHD2013G3312019) ; {22 K2R3 615 8 S 00 H W5 Bl

PR R A BAIT(1978—) 10 BRPGHII A, KK 02 T %, B S RME2T5E , E-mail: Ingao@ chd. edu. cn.
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JE 80 °C, fiF¥ I G2 1% T hn R, 5 n o¢ ¥4 e
AR SNERRGAR, K R THIE 2 160 CHf:
i HL S R — s I TR]. 1 BV 56 e g il 22 60 °C
IMAZBE 15 g Lh K 50% (A ALK, P TR
A HC SR 90 min , PR NI B SARE R 1 b B
FULFHITE .
£1 HERFHEEAIER
Tab.1 90+#asphalt basic indicators
S 14 X5 15

WA : .
WiRES FRELR ok
BAeri/c T 0606 =45 46.7
i/
ﬁ{} b T 0604 80 ~ 100 82.1
10" mm
19553
T 0605 =100 100
(15%C) /em >
R A/
e . T 0603 S 1.036
(geem™)

TRIREE | % T 0607 =99.5 99.7
WiH TG LA J5 AR R )
i /% T 0610 <20.8 0.036
A /% T 0604 =57 57.79

FERE(10C) /em T 0605 =8 9.43

1.3 FHFIREIEEMNE

FLAFI R Al & B = ToK Sl r T
L5 3 RS R4l 5y E 25 C AN
WAL KIS R 5K ) o, AE BRIl 5
JE T B, L R85 WA e S e AR v T 1) 2 T R
7o,

1.4 FLiHE RS & RN
1.4.1 SBS SUALEH T H 09 %) &

FRIBCEL AL NS fE A2 L A 200 g 7K A,
JN#AZE 65 °C. HU SBS itk 5% Wt i 7 300
g INEAE] 165 °C ' TR FLAL BT VIL, 35002 1
05 M IMA ST FLAE S ~ 10 min K FLAE
U FLA I B BebR b g . Horp, LA 235
HU1.2% 1.5% Fil 1. 8% 47 3 £HiR 5.

1.4.2 HEMBIIKBEARALALKE MR
JR K,

RGOS TS K RS RHR R
(JTJ052—2000) )7 435t T FL AL Wi 75 55 L R
Ait(1.18 mm i) ARUEREEE R RGBS
WArR et IR R AR B 25 CHEFAJE K
fEiE N5 CHERE.

1.4.3 R RAF H Ao 2B FUAT ] X 36

TUERAL 0 R IC R (TR A0 FN G 3% 8 )22
ARG ™ i MS2 GCE A, A He (T

RN R E 4R E) M 6.5% ~9% . FREL 100 g
MS-2 BIPC A BHEIAFEG A, I AGE & [ 4k
WIS KFES) RGN 1S g e MR, 3
FEIFFF AR TTES il s AT PG B ().

[FRER T R IR GOk, FEG 15T, I A it
30 s, B R IR A B BIMELA 10 mm JE (1) 6
FRARE ORI A PR IR L, BERR S min HI
R R IR BORHR I, 0k BB B, B
AN FLE T O 2.
1.4.4 ENRSFHIR XS

H 300 g ZLRCH L, il £ iR A TR A R
WAOEAEIREE 25 CARREEH Y 30 min, 7S 35
FI AR B . 23 I 30.45.60.75
F190 min [ %5 5 JIE , W EE AL K 5 1 B 38
R
1.4.5 AR RASH RS ERE

HX 800 g ZLRCAH kL, il £ TR AL TR A Rk
PRI 60 CHEFE R4t 16 h B, FRIBUH &
Jitg m,. o S E A R T% T, 5% 8% -
8.5% IHiR7/K 1 h Fli=7K 6 h 4 AR R L0 f5 Ht 2
M A BT m, T B RE (.

2 #ER5HH

2.1 F{LFESHR

K1 A BRI s EREE. nTLLE
3423 em ™ RHEILM O—H 4R S),2 923 cm
Shy S0 B I A X R e 46 B 3 04,2 854 em ™! IR
FE L %) 6 R e 455 4% Bh g, 1 647 em ™' O i i 3
CO—NH H 4R sh 6, 1 612 em ™' N BRI E:
AL C =0 MY MZEIRshIE, 1 461 cm ™' N H L
W LR PR 04,1 394 em ™' R ERE:E COO ™
AT B 4 R 3hi 1 132 em ™' Oy C—N St fil
AifRshig, 1 080 em ™'y C—OH Ay fifiZE iz
105
100 -
95T
0
85
80
T5F
70
65+

WK E /%

e —
45004 000350030002500200015001000500 0
HeH/em!

1 SEFUFIRDINEER
Fig.1 IR spectra of emulsifier
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B, 722 em ™' Ay AV Y3 ) T Y 4 1R AR B 0.
I IR LR R 5 T Ktk 2 A1, 38 & A T ik
IR , Ay BT B P9 P 3 T 35 P71
2.2 FLFBEREENY

3 2 0 22 LA TR P AS T e B K W P B e T
sk I7 o AR H VR R X R S 2 5Kk ) AR AL C R
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Characterization and Evaluation Applications of Special Gender Asphalt
Emulsifier for SBS Modified Micro-surfacing

GAO Li-ning, JIA Qindong, YAN Yong, GUO Tao, XIA Hui-yun, CHEN Hua=in

( Engineering Research Center of Ministry of Education for Transportation Materials, Chang’ an University, Xi’ an 710061, Chi-—

na)

Abstract: The properties of asphalt emulsifier in micro-surfacing are an issue of great importance for modified
emulsified asphalt and mixture performance. In this paper, a kind of zwitterionic surfactant which can be used
for asphalt emulsifier was synthesized by using oleic acid, polyamine, acid and alcohol containing chloride as
starting materials. The synthesized asphalt emulsifier was characterized by means of FTHR, surface tension
and the calculated hydrophilic—lipophilic balance ( HLB) value. The properties of 5% SBS modified emulsion
asphalt and the technical parameters of slurry mixtures were also tested. The results showed that the critical
micelle concentration ( CMC) of emulsifier was 2.63 x10 > mol /L, the surface tension at CMC was 46. 11 mN/m,
and the calculated HLB value was 12. 7. Furthermore, the modified emulsion asphalt showed the best perform—
ance when the concentration of emulsifier was 1.5% , and the modified asphalt emulsion evaporation residue
25 C penetration was 6.2 mm, softening point was 78.5 C, 5 °C ductility was 35 cm; micro-surfacing mix—
ture 60 min cohesion value reached 2.4 N * m, moderate molding, 1 h and 6 h soaking wet wheel abrasion
values were to meet regulatory requirements.

Key words: asphalt emulsifier; micro-surfacing; modified emulsified asphalt; oleic acid
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Tab.1 Physical and chemistry properties of tested coated fertilizers
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Numerical Study of Structure Optimization for Heat Exchanger
with Variable Angle Helical Baffles

LIU Min-shan, XU Weidfeng, WANG Yong-qing, WANG Dan, JIN Zun-dong

( Key Laboratory of Process Heat Transfer Energy Saving of Henan Province, Zhengzhou University, Zhengzhou 450002, China)

Abstract: Variable angle helical baffle heat exchanger is proposed to optimize the non-fully developed section
in shell inlet. The flow and heat transfer performance of heat exchangers with different forms of helical baffles
were studied, and the mechanisms of heat transfer enhancement for heat exchangers were analyzed. The results
show: the length of nonHully developed section could be reduced by using variable angle helical baffle, the in—
tensity of overall helical flow and the coordination of temperature field with velocity field increase too, and then
the heat transfer performance is strengthened. Compared with general helical baffle heat exchanger, the com—
prehensive performance of variable angle helical baffle heat exchanger with angle of 10° +20° and 15° +25°
could increase 7.10% ~7.54% and 2.88 ~4.05% , respectively.

Key words: heat exchanger; variable angles; helical baffles; structural optimization; numerical simulation

(4% 38 W)

Cellular Automata Simulation of Nanoscale Humic Acid
Nitrogen Fertilizer Migration in Soil

CHENG Liang, XU Li, HOU Cui-hong, LUO Tingdiang, ZHANG Baodin, LIU Guo+i

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

Abstract: In order to investigate nitrogen release characteristics of the nanoscale humic acid fertilizers, cellu—
lar automata and the spread of fertilizer nutrients discreteness were used as simulation tools and theoretical ba-
sis, respectively. Nitrogen dynamic visual simulation was systematically studied by nitrogen migration of
nanoscale humic acid fertilizer. The research results showed that the nitrogen release characteristics of cellular
automata simulation was consistent between nanoscale humic acid fertilizer and the selection of two kinds of
coated fertilizer under 25°C. This model provides an effective simulation tool for studying the features in fertil-
izer nitrogen released characteristics.

Key words: nanoscale humic acid coatedfertilizer; cellular automata; dynamic visual simulation; nitrogen

release characteristics
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Abstract: The thermal model using EES ( Engineering Equation Solver) is developed, and then the system
performance of transcritical R744/R290 heat pump water heater is simulated with the meteorological and
hydrological conditions in Zhengzhou, the typical city in central China. The total Equivalent Warming Impacts
( TEWIs) are calculated with the simulation datum. The results show that the maximum heating system COP is
4.104 under the design condition without consideration of internal heat exchanger. When R744/R290 heat
pump water heater is on operation in cnetral China, the mean annual heating COP of 4. 202 can be achieved.
Compared with the hot water heater using other energy, the R744/R290 heat pump water heater is averagely
decreased by 36.39% in the CO, emissions. It is also cacalated and discussed how the internal heat exchanger
and compressor isentropic efficiency influence the system performances respectively. Therefore, the R744/
R290 based heat pump water heater is characterized by a higher energy efficiency and a very effective way for
remarkably reducing CO, emissions.
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(' School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the solar energyithium bromide solution desiccantregeneration test system, the influence
of a range of factors at an inlet, such as solution mass fraction, solution temperature, liquid-gas ratio, relative
humidity ratio of air and temperature, on export air moisture content were analyzed with the orthogonal experi—
ment method in the experiment. The results show that the influence degree of them on the capacity of dehu—
midification from large to small is: relative moisture content air, liquid-gas ratio, liquid solution temperature,
solution mass fraction, and the inlet air temperature. When liquid-gas ratio of the inlet was 3.5, the system
had a better dehumidification effect. Meanwhile, based on the flash principle, the regeneration temperature of
the solution system could be controlled within the range of 60 °C and 70 °C. The results provide the basis for
the engineering design and application of the solar energydithium bromide solution dehumidifier.

Key words: solar energy; liquid dehumidification; lithium bromide; orthogonal experiment method
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Study on the Uniformity of Flow Distribution of the Parallel-flow Heat Exchanger

WU Xue-hong, MENG Hao, DING Chang, GONG Yi, LU Yandi

( School of Energy and Power Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China)

Abstract: The distribution uniformity of single-phase fluid is an important factor that affects the performance of
parallel{low heat exchanger, which is also the basis of investigating two-phase flow heat exchanger. A 16-hole
deflector is proposed in this paper to study the influence of the 16-hole deflector on the distribution uniformity
with the cryogen of water. The performance of heat exchanger of the 16-hole deflector is compared with that of
no deflector and the 12-hole deflector. The results show that the total flow maldistribution S of parallel{low
heat exchanger of the 16-hole deflector is the minimum, and the distribution uniformity is the best. S of paral—
lel-flow heat exchanger with the 16-hole deflector decreases 76% 87.8% and 10% 60% compared with that
of no deflector and 12-hole deflector, respectively. When the flow rates are between 45kg/h and 220kg/h, the
pressure drop of heat exchanger of 12-hole deflector increases 8.3% 34.2% than that of no deflector, howev—
er, the pressure drop of heat exchanger of 16-hole deflector increases only 2.8% 42.4% . In conclusion, the
comprehensive performance of the heat exchanger of 16-hole deflector in the three models is better.

Key words: parallel{low heat exchanger; deflector; flow distribution; single-phase
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[S] LOH H Y,UY B, BRADFORD M A. The effects of

Study on Mechanical Performance of Outer-shell Connections for
Concrete Filled Steel Tubular Column and Steel Beam

LIU Jian', GAO Kui', ZHOU Guan-gen’, CHEN Yuan'

(1. Department of Civil Engineering, Guangzhou University, Guangzhou 510006, China; 2. Zhejiang Southeast Space Frame
Co. , Ltd. , Hangzhou 311209, China)

Abstract: The unilateral bolt connection nodes of new type concrete filled steel tubular columns with outer
shell and steel beam was put forward by summing up the previous deficiency of connection nodes. Based on the
experimental and theoretical analysis, in consideration of the initial geometric imperfections of steels and con—
crete damaged plasticity model, end-plate connections for concrete filled steel tubular columns and steel beam
with outer-shell and without outer shell finite element models were established respectively. Under monotonic
loading in finite element model, analysis the damage and working mechanism; according to parametric study a—
nalysis the main factors of initial stiffness and bearing capacity for joints and establish M-f, practical model for
new type joints. The results show that the joints with outer-shell have greater initial stiffness and bearing ca—
pacity and better seismic performance. The M-, models which was presented in this paper are reasonable and
reliable. It can provide a reference for theory design and real engineering application.

Key words: outer-shell; connections of concrete filled steel tubular columns to steel beam; practical moment

versus rotation model; mechanical performance
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Research on Hysteretic Behavior and Seismic Response Analysis of
a New Composite Frame Structure

ZHOU Kui, PAN Meng-yang, LIN Jie

( School of Environment and Architecture, University of Shanghai for Science & Technology, Shanghai 200093, China)

Abstract: In this study, a theoretical research on hysteretic behavior of a new composite frame composed of
RC column encased steel-tube and steel reinforced concrete beam was proposed by using the plane nonlinear
softwareIDARC2D. The theoretical analysis results were compared with experiments. In addition, seismic re—
sponse regarding to an outer—jacketing reconstruction example of composite frame was analyzed by means of
time-history analysis. The research results showed that IDARC 2D could preferably simulate the entire loading
process on the composite frame, and provide a suitable analytical method for hysteretic behavior. The emer—
gence sequence of plastic hinges on this frame is ‘beam ends before and column bottoms after’ , so that the
anti-collapse ability of the structure was largely enhanced.

Key words: composite frame; steel reinforced concrete beam; RC column encased steel-tube; hysteretic be—

havior; time-history analysis
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Tab.3 Mode proportion of displacement under longitudinal force and mode proportion of displacement

under two-directional eccentric vertical force
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Tab.4 Mode proportion of displacement under eccentric vertical force and mode proportion of deep

beam displacement under longitudinal force
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Research on Mode-based Displacement Expansion of

Stuctural Component and Common Rules

WU Ze-yu', WANG Dong-wei’, WANG Zhi-hao’

(1. College of Architecture of Civil Engineering, Beijing University of Technology, Beijing 100124, China; 2. College of Civil

Engineering, Zhengzhou University, Zhengzhou 450001,

China; 3. School of Civil Engineering and Communication, North China

University of Water Resources and Electric Power, Zhengzhou 450000, China)

Abstract: In order to clarify the external load effect on structure, the displacement can be decomposed on the

mode and calculated the proportion of the each mode. The advantage mode displacement can be increased and

disadvantage mode displacement can be decreased. To meet the engineering safety requirements, the mode

number of displacement expansion is determined and stress equation, strain equation and relevant internal

force equation can be derived on mode coordinate system. Through the load effect of beam and column, some

valuable laws were obtained.

Key words: mode; displacement; mode directional coefficient; structural member; concept design
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Study on the Method and Results of Simply Supported Hollow Plate
Girder Bridge Reinforcement Applied Transverse Prestressing

LI Sha, RONG Xian, LI Pengei

(' School of Civil Engineering, Civil Engineering Technology Research Center of Hebei Province, Hebei University of Technology,
Tianjin 300401, China)

Abstract: In order to solve the problem of single plunk strength, the similarly experimental model in organic
glass based on a simply supported slab bridge of Xing Fen motorway is designed. The effect of the prestressing
tendon layout and the applied load on transverse prestressed reinforcement of simply supported slab bridge is
analyzed. The comparison of reinforcement program is given with the graphs and theoretical calculations. At
the same time, the experimental results show that the reinforcement effect of transverse prestressing tendon is
obvious. It is best when the transverse prestressing tendon is rationally used across the bottom of the beam; on
the other side ,the load position also impacts on the reinforcement effect to some extent. It is incorrect to thimle
that the bigger prestressed size ,the better reinforcement effect. It should be in line with the applied load so
that the best effect of reinforcement can be achieved.

Key words: hollow plate bridge; single plunk strength; transverse pre-stressing; transverse distribution coeffi—

cient; the finite-element method
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Fig.3 Empirical density histogram and fitting curve of

the shear strength between surface layers
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Tab.5 Allowable design values of the shear strength between layers of the asphalt

pavement under the different reliability values
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Probability Distribution and Reliability Design of Asphalt
Pavement Interlayer Shear Stress

LIU Xiao-yun', SHAO Yu-hong”, JIN Xiao-juan'

(1. School of Science, Chang’ an University, Xi’ an 710064, China; 2. Key Laboratory for Highway Construction Technology and
Equipment of Education Ministry, Chang’ an University, Xi’an 710064, China)

Abstract: In order to make the reliability design for the interlayer shear stress of asphalt pavement, by using
the interlayer shear strength sample data of asphalt pavement, which is measured on site, the empirical density
function and its distribution function are obtained. Through distribution fitting, the probabilistic distributions of
the shear strength on the interlayers are supposed. According to Kolmogorov test methods, the hypothesis tes—
ting of them is done. The results show that the shear strength between the asphalt road surface layer and the
base layer obeys the lognormal distribution (uy, = —1.514 6 ’0'§(, =0.578 3%) and the shear strength between
the surface layer and surface layer obeys Weibull distribution ( ay, =0.959 7,4, =3.801 2) . Based on these
distributions, the reliability designs for interlayer shear stress of asphalt pavement are done. The allowed de—
sign value of the interlayer shear stress for the asphalt pavement is suggested under the different reliability.
Key words: asphalt pavement; interlayer shear strength; hypothesis testing; probability distribution; reliabili—
ty design
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Empirical Prediction Model of High-Temperature Field of Asphalt Pavement

WANG Yan-hai', CAO Haidi', JI Xiao-ping’, GAN Xini’

(1. Traffic Planning, Design and Research Institute of Xuzhou, Xuzhou 221002, China; 2. Key Laboratory for Special Area

Highway Engineering of Ministry of Education, Chang’ an University, Xi’ an 710064, China)

Abstract: The temperature data of three kinds of typical asphalt pavement structure was carried out by long—

term tests, and the high precision experience forecast models of high temperature field of asphalt pavement

were established by introducing the air temperature, solar radiation, wind speed and humidity parameters, and

through compared with SHRP, LTPP models, the applicability was validated. The results show that, the high

precision experience forecast models of high temperature field of asphalt pavement has a good forecast effect,

and compared with the SHRP and LTPP models, the model in the paper has better precision in forecasting the

highest temperature of the asphalt.

Key words: asphalt pavement; temperature field; prediction model; precision of prediction
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Fig.1 Calculation model of asphalt pavement
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structure with OLSM-25 anti-cracking layer
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Tab.1 Recommended gradation range of OLSM -25

fiifLIT i 3 2% LA B 5 %
mm 315 265 19 16 13.2 9.5

MM 100 95-75 71 -52 61 —43 52 -35 39 -25
fiifL IR/ 3 3 A5 i FL A i R %

mm 4.75 2.36 1.18 0.6 0.3 0.15 0.075

HICTEE 22-12 17-8 10-4 6-2 4-1 2-1 1-0

R2 HESH

Tab.2 Main calculation parameters

JUTRSF SRPERLR JARA L
BRI x Xy Xz/m E/MPa v

WHEHE  4.50x0.09x10.00 1200 0.25
OLSM -25

\ 4.50 x0.09 x10.00 600 0.25
e
PR G 4.50 x0.18 x
7 2 1
THE (4,995 +4.995) 20000 015

HEE 10.50 x9.00 x16.00 100 0.35

2 3
Wi A
< mEL R <
R

E2 OLSM-25 BiREKAHEREIENRMEE
Fig.2 Point position of the maximum principal stress
at the bottom of OLSM -25 anti-cracking layer
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Tab.3 Variation range of main calculation parameters
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2.1 WHNASEZMAES T
2 AR I 5A, OLSM - 25 5 24 J22 i 41

JIFERER P %5 8 DS 80% — B LI 1T 45
UL 3. F I 3 2 M A] g OLSM — 25 B 54 )2 fuf 2%
IV ) 324 P A5 8 D SALHY L.
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Tab.4 Correction coefficient of parameters for traffic load stress of OLSM -25 anti —
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Finite Element Analysis on Traffic Load Stress of Asphalt Pavement with
Open-graded Large Stone Asphalt Mixes ( OLSM=25) Anti-eracking Layer

ZHAO Yadan', GUO Hong—bingl , ICHEN Shuan—a ?

(1. Department of Highway Engineering, Shaanxi College of Communication Technology, Xi” an 710018, China; 2. Engineering
Research Center of Transportation Materials of Ministry of Education, Chang’ an University, Xi” an 710064, China)

Abstract: In view of the problem of the reflective cracking in the rigid base asphalt pavement, a method of u—
sing Open-graded Large Stone asphalt Mixes ( OLSM) as the anti-cracking layer is proposed. On the basis of
the reference gradation of OLSM in the domestic and international, combined with the test roads construction,
by means of three-dimensional finite element method, the finite element model of asphalt pavement with OL-
SM-25 anti-cracking layer has been established. Finite element numerical analysis on traffic load stress of as—
phalt pavement with OLSM-25 anti-cracking layer have been done. And practical formula of traffic load stress
for OLSM =25 anti-eracking layer has been proposed. All these provide a theoretical basis for structural design
of asphalt pavement with OLSM25 anti-eracking layer. The result show that: under the action of the asymmet—
ric traffic load, axle load, thickness of lean concrete base, thickness of the asphalt surface layer, modulus and
thickness of OLSM-25 anti-eracking layer have significant influence on the traffic load stress of OLSM-25 anti—
cracking layer.

Key words: road engineering; open—graded large stone asphalt mixes; three-dimensional finite element; traf—

fic load stress; numerical analysis; anti-cracking layer
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Tab.1 Parameters of Specimens

b/mm i /17 25 %
K55 _ Ji/MPa " B L A ) Pa ENi
" MPa (k) ’ Fe i 8
LJoO1 116.7 4.94 450 2.26 A6@ 450 0 3D25 4.79%
1J002 116.7 4.94 450 2.26 A6@ 450 0 4D25 6.57%
LJ003 116.7 4.94 450 2.26 C8@ 150 0.447% 4D25 6.57%
LJ004 116.7 4.94 450 2.26 C8@ 60 0.745% 4D25 6.57%
T RS FN A R AR 6 mm SR ELAR: 400 B4 AT (I BE 150 mm; p, BC4E 2R p PAATBCATR.
*2 RPCHREREAL
Tab.2 Mix of RPC
MR 52.5 FEFRERK IR Vg2l EY e R 10mm HIZF4E /NGy
(g4 1 0.9 0.35 0.2 0.35 0.1 0.1
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| R i -
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1 1 1 1
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Fig.1 Loading device, geometric parameters of specimens and the arrangement of reinforcement strain

gauge and RPC strain rosette

®3 REIEARNHEESHEEX LR
Tab.3 Comparison of concrete standard formula calculated value and experimental value
PGS f/MPa T h, p. % V.l kN Voo /KN Via/ Ve
LJoo1 4.94 2.26 201.2 0 80.58 320 0.252
LJo02 4.94 2.26 199 0 80.58 360 0.224
LJoo3 4.94 2.26 199 0.447 134.50 435 0.309
LJoo4 4.94 2.26 199 0.745 169.55 485 0.350
A — — — — — — 0.284
b2 - — - — — - 0.049
IR — — — — — — 0.173
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Analysis of Shear Capacity Formula of Reactive Power Concrete Beams

with High Strength Reinforcement

JIN Lingzhi, ZHANG Meng, LI Li

( Key laboratory of Guangxi geotechnical mechanics and Engineering, Guilin University of Technology Guilin 541004 China. )

Abstract: In order to study the shear capacity of the simply supported beams with reactive power concrete

( RPC) and high strength reinforcement, this paper carries out the research on shear capacity performance of

simply supported RPC beams with HRB500 reinforcement. The influence of longitudinal reinforcement ratio,

stirrup reinforcement ratio and other factors on the shear capacity are analyzed, and the data of this experiment

and domestic and overseas calculation formulas are compared and analyzed. This paper establishes the half ex—

perience and half theory shear capacity calculation formula based on the data of this experiment. The calcula—

tion results of the deduced formula agree well with the experiment results, so it can provide references for simi—

lar engineering designs.

Key words: reactive power concrete; high strength reinforcement; shear capacity
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Research of Prime Number Judgement Based on DNA Strand Displacement Reaction

WANG Zi<cheng'®, DOU Gen-sheng’, ZHOU Xiao-gang’, YE Meng-meng'

(1. School of Electrical and Electronic Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. Col-

lege of Sciences, Henan Agricultural University, Zhengzhou 450002, China; 3. Henan Key Laboratory of Information Appli-

ances, Zhengzhou 450002, China)

Abstract: The prime number judgement is an important theoretical issue in natural number study field. Based

on the significant advantages of DNA computing, the DNA strand displacement reaction is used to carry out the

prime problem determination study in this paper. Firstly, the molecular logic gates are constructed, and then

the corresponding molecular computing model is set up, meanwhile, the molecular logic circuit for prime num-

ber judgement is constructed. Finally, the simulation results based on Visual DSD platform show that molecu—

lar logic circuits are viable to carry out prime number judgement.

Key words: DNA strand displacement; prime number judgement; logic circuit
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Design and Implementation of PM2.5 Monitoring Application
Based on Android and Remote Sensing Data

SI Yi-dan'?, ZHANG Sheng-min’, WANG Yu<jing’, LU Yanxin', ZHENG Feng-bin’

(1. State Key Laboratory of Remote Sensing Science, Institute of Remote Sensing and Digital Earth of Chinese Academy of Sci—
ences, Beijing 100101, China; 2. Information Engineering College, Kaifeng University, Kaifeng 475002, China; 3. Computer
and Information Engineering College, Henan University, Kaifeng 475004, China; 4. Computer Science and Engineering College ,
Xi” an Technological University, Xi’ an 710032, China)

Abstract: The traditional ground-based monitoring network is too coarse to meet people”’ s need to know the air
pollution over current location and sounding areas. Based on multi-satellite data and Android platform, an air—
pollution monitoring system is designed to provide high—resolution PM2. 5 concentrations information. The re—
mote sensing results are generated through My Server and dynamically displayed by smartphone. When the
pollutant concentrations exceed the standard value, the real4ime alert function is activated by android message
pushing mechanism. Through the experiment in Beijing areas and the comparison between satellite—retrieval
and ground-based monitoring, our app has been validated with high feasibility and availability.

Key words: air pollution monitoring; satellite remote sensing; Android; PM2.5; message pushing.
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A Method to Remove Fake Spikes by Means of Chi-Square Distribution
Constraint of Noise Energy Sum

LI Zhi-hui, LIU Xin-yu, SHANG Zhi—gang

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

Abstract: The reliable detection of neuronal spikes plays an important role from basic research in neuro—

science to brain-machine interface applications. In order to solve the false positive problem in spike detection,

a method was proposed to remove fake spikes, by using the chi-square distribution constraint of noise energy

sum. First, the detected spikes over the threshold were separated by K-Means clustering, and the noise sam—

ples were acquired so that its means and covariance could be estimated by minimum covariance determinant

(MCD) algorithm. Then, the Square of Mahalanobis Distribution ( SMD) between each noise event and corre—

sponding population was calculated to indicate the energy sum of noise. Finally, fake spikes were identified if

their SMD value were not included in the confidence interval of corresponding chi-square distribution. The re—

sults from synthetic data and real neural data showed that the de-noising performance of this method is superior

to the traditional methods. Its accuracy rate to identify the fake spikes is above 95% , and its performance is

not dependent on the choice of clustering number.

Key words: Spike detection; fake spike; noise energy sum; mahalanobis distance; chi-square distribution;

K-Means clustering
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Tab.1 The face recognition speed and rate of different algorithm
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Tab.2 Identification rates of different algorithms
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Study of Face Recognition Algorithm Based on Improved KPCA and LDA

ZHANG Zhen', ZHANG Xue-hong *, LI Long’

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

Abstract: In view of the contradiction between running speed and recognition rate of face recognition algo—
rithm, a new algorithm has been proposed that combines KPCA and LDA . Firstly, the face images is conduc—
ted pretreatment of whitening and low pass filtering to remove the interference and noise, and at the same time
it also can balance the energy spectrum of the image. Then, combining with the improved of KPCA and LDA
method, we effectively reduce the sample space dimensionality and solve the “small sample” and edge data
classification problems. Finally, the nearest neighbor classifier is used for classification and recognition. The
experimental results verify that the method is feasible.

Key words: whitening; low pass filter; preprocessing; KPCA; LDA
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Analysis of Structural Non-probabilistic Reliability Based on Response Surface Method

CHEN Jiangyi, WEN Wei—chao, WANG Ying-ia

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

Abstract: Response surface method ( RSM) is often employed to construct the explicit mathematical expres—

sion of the limit state function of engineering structure. And the non—-probabilistic reliability of engineering

structure can be evaluated by using two basic models which are ellipsoid model and interval model. Based on

RSM, the quadratic polynomial is adopted to replace approximately the limit-state function in this paper. Then

ellipsoid model and interval model are used to evaluate the non-probabilistic reliability of engineering struc—

ture. Finally, as a numerical example, the non-probabilistic reliability of a cantilever beam is analyzed and

compared. The numerical result shows that interval model is safer than ellipsoid model for evaluation of the

non-probabilistic reliability of structures.

Key words: non-probabilistic reliability; ellipsoid model; interval model; response surface method
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(' School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The application and development of permanent magnet eddy current coupling are sketched as well
as the basic structure and principle. The assembling deviations of the axial permanent magnet eddy-current
coupling are analyzed based on the Ansoft software, including the variations of the output torque and rotational
speed following the air gaps, the variation of the torque following different radial axial range, the variations of
the torque and axial force following different transverse angles. The effects of assembling deviations and the
range assembling deviations ensured for the axial permanent magnet eddy current coupling are obtaimed by the
comparison of the axial force and torque under different conditions. The research methods and conclusions in
the paper provide reference for the design and installation of the axial permanent magnet eddy-current cou—
pling.
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