2019 4 114
W40 L 6

Journal of Zhengzhou University ( Engineering Science)

M K 2 F W CT % W) Nov. 2019

Vol.40 No. 6

XEHS:1671-6833(2019) 06-0062-06

MAK Al, O; 1EH MoSi, ESFEER MR RIEHR

Z ', % 7, K

g, BRR, B, ¥ K

(LIBIMR = bR B2 5 TR = Be, I B AR N 4500015 2,99 % T f2 K= HLe TR Be, BRVE 7Y %

710048)

 E: AT —FRE MoSi, MAtERe £ B ik, £ B TR RBRARS G AR ALO, H 5 Mo
B St (AR E R A 1:2) BB RA B AT RS R0 5 XA MoSi, B 4ME, Fn XL FE.
BB E VAR EL e F 2 R R A XRD SEM A= EDS & 5 5 4 5 3¢ A7 6143 69 AR 5o 69 M A8 4R, LY S e
BREAFE RS AT M KT THBAREARBR S G20 K ALO, B3t MoSi, B 4B A KA Hrm &R AN
Ha 33— MoSi, 48, %A — 2 B2k ALO, 4645 A 2 7 & MoSi, #M# e 3tk ak; BHEAL K ALO, KA 5 %
A 20% 0, B B E B AR BT AL B 4 R AR B R R — MoSi, 89 102% .119% . 167% ; 14 % %4 & AL O, Am A
FTY LG % A MoSi, A AH a9 o T B, 405 MoSi, 54 &3 AT %

EER: Ak ALO, Bk, AER B AERKEL; MoSi, LAME; ¥

i E 55 ES: TB332 MEARERD: A

0 5

MoSi, J&— Ff i /K il 7Y 4 J& (B b & 4, H A
4R S M %R XCE R T MoSi, BA R
1 IS o, AR AR B SR AR M G TP Y L R RS R
BHEA AR R, B R T e R R
TR, Pt MoSi, ARk R E AN H T 50 s
SR ML AR R 4l MoSi, #RHE R W 24, &
SRR I M M A K, BRI T MoSi, A Sk 45 74 41 Kt
TE Tl b i 1 5 A A2 A K R 3% MoSi,
5 MR A B R 2 A MR R Y S R O 1 LT e AR R
VFZFHE N R HE G R4k 1 07 i X6 MoSi, £ 5
MBI ERR AT T RS, I AR £
ol B 5 5 AL AR 5 kA0 B A R G i Ak 2= A S
Hod A e Wy Ba e A — i 2 Zr0, (AL O, (HfO, DA K&
s S8 A0 W 5 ik A 4 3 5 AH — B2 SiC \TiC 455 55
HEAT A AW B 5 A (3 E & SiN,) | 6l Ak ) 1
SEAR (— B2 TiB, \ZiB, LA HIB,) %7,

WG 4 B ST T A B T B A R & B0
AR GK Ze0, PR R RS 2 X MoSi, #4087 2%
P BE B 52 0, 5 46 MoSi, A L4, >4 70, ik & &

il

I #5 B #9:2018-10-09;1&1T H #4:2018-12-22

doi:10. 13705/j.issn.1671-6833. 2019.03. 010

g 20% BT s 5 BE A A RE DL K W 8440 1
4354 1 857 MPa ,12.35 GPa 1 6.8 MPa-m'”, 4}
W R 102% . 19. 8% Fl 116%. Ko %" F| FH & fie
BREE DL K ok wh el U 9 A BR 45 O XA LA K
MoSi,-Si;N, & & Mk, 2 Br & Si,N, 5+ [ 40 5k
S 10% sf , LA B W7 2440 76 43 )k 1. 21 GPa il
6 MPa-m"?. Zhang 45" H25 Pe 4 il 46 T R [l 4K
T B YN K A5 G 5 AH 1) MoSi, 3L A Mk, &
B 6% i KA I, 5 B — MoSi, A Lt , il i
FIWT 24357 14 43 4 & T 25. 3% F1 45. 7% .Newman
U £ 1 AL O, R Ol BB AR 19 MoSi, & A b
BE, AR KA AR 52, X MoSi, &2 & M 6
PESR R B — 2 AR

{2 HATSE —AHE & LT T elos MoSi, # %}
il W A PE R E ARG B, BT Mo 55 Si 7E—
JE BT RENS A L B S E SN AR i MoSi, , 7E AR 552
5 T FRATT R BRIV, B0 ek 1 T =, B R R T A
1 BB BE AL E ] 3 HE S A1, #E0 E—Ff Al 27 2
NEREVE R HES) 7, LA B 45 5 B2, I B AR 1 e
ka2 S e IO A R S 4k ALO,
W, —2E A BRSM I EER YA
MoSi, #4HHI i A A G TR R AL

EETE 7% [ ARHE 54 V% H (51172210,51472220) 3 3 i 4 BH2 2 56051 H (182102210006
B R B (1968— ), 4o, KSR K 25 B 8% , % A 90 ) I S B 5 , E-mail : shouying @ zzu.edu.cn.



%6 I, A5 Ak AL O, 3 ) MoSi, -4 M % HY M RE S AL B WF 52 63

JEE/IN B P 1 T PR R e A P ST A S iy R
25 RE B L 5 MoSi, JEIRZE S B E R
RFUE 9K AL O, ¥y 5 Mo #3 . Si by ( 4H i BE
IREE ST 102) 0 R A, 3 3 U2 S R B B4 I
77 245 MoSi, & 4 B &, I I 1t H B0% R
DL K Wi 2480 1 >R XRD (SEM Fll EDS 2 F- B 43l
X T S 15 B4R 5 4 0 R LB IOV S5 R X T
B HEAT AT BRI T 38 AR TR FR 43 ki 4l ok
ALO, % MoSi, 54 Wi M RE 1 S .

1 AR

1.1 RWEM

Mo 5 : T8 /R 15 23 0 B2 A BR A w) A4 7™, 2l B
99.95% K 2~3 pm.Si 3% BHE T A RA A
Hep= L 4l B 99.99% ki BE 10 ~ 15 um. 44K Al O,
#2454 Bk A sl R A R A\ AR, ki
99.99% , k7 i 20 nm.
1.2 LRMARKRETZE

SEEG Ty 5L E R B AR AR FRL AR B g ok
AL O, ¥ 1) MoSi, Z & MK, 8 A9k ALO K
SRR 0.10% ,20% 30% , ik B 4 5 K i 3T
AT 1 s,

®1 THEHE

Tab.1 Experimental formula table

I BE 4 ¢(ALO,) /% o (MoSi, ) /%
MAO 0 100
MA1 10 90
MA2 20 80
MA3 30 70

REE T2 ARSIl ] Bl RAEHR A RA
H ZT(Y) B RBE I KR A 345 B9 il A By
KN A BB RL G HCELEY TR X
RT3 Y A R E 0.1 Pa DL R Z
Joi , X EE R AT AR, PR LS IR E S 1 500 C R
YL (] 2A7 90 min, be 2% i KK F1 K 27. 5 MPa.
1.3 gk

(1) BUB B AT 50— Rk, B0 52 vT i A
mn AR B p S ER % B p, MYAH LETMTAS , 1F 57
() s

7 =L x 100%. (1)
Po
XA MO, RIS % AT 4 I (2) 15
1
Po = ’ (2)
w, w,
P P2

s w0, w0, 43502 MoSi, FIs 3 A0 76 52 & bR
BT i B B i 52 py wpy 30 MoSi, Y 5 AH 1)
B

(2) B B2 A 52 30 {96 1 O 3 2 W) A 7
(¥) VH1150 %4 G B 32 3 2 A7 6 52 00 3. 4 4
S 10 A I R 1 2 FC R B (3 10 A4
B 2 1

(3) W48 P « AR 52 38 2R IR 1 (findentation
microfracture , A FR IM 3% ) "/ Sl U BE & (1 7 4 49)
PE (K ) . A D7 12 58 3 00 4K A 38 1) 7 IR 7 2F
—E KRR LR BEAT L A 1 o 4R IR R
TR AE BF (CG HD 4 4 JRIR 4L

.

1 #XERRYTEE
Fig.1 Dimensional indentation crack schematic
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Fig.2 Physical properties of MoSi, composite ceramics with different volume fraction of nano-Al,O,
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Fig.3 X-ray diffraction patterns of MoSi, composite ceramics with different nano-Al, O, volume fractions
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Fig.5 MoSi, composite ceramic surface scanning images with different nano-Al, O, volume fraction
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Properties and Mechanism of Nano-Al,O, Toughened MoSi, Composite

LI Si', ZHANG Yu', ZHOU Ying', MA Chengliang', HUANG Wenjiang', JI Chen’

(1.School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.School of Mechanical and
Electrical Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to further improve the low fracture toughness of MoSi, materials at room temperature, nano-
Al,0, powder with different volume fraction was mixed with Mo powder and Si powder ( molar ratio of molybhde-
num and silicon is 1:2) in this experiment. MoSi, composite ceramics were prepared by thermal pressure sinte-
ring through vacuum reaction and physical properties such as density, hardness and fracture toughness were
tested. The phase composition, micro-morphology and micro-elemental composition of the prepared samples
were analyzed by XRD, SEM and EDS. The effects of nano-Al,0, powder with the different volume fractions
on the properties of MoSi, composite ceramics were discussed. The results showed that compared to a single
MoSi, phase, the incorporation of a certain amount of nano-Al,O, could effectively improve the physical prop-
erties of MoSi, materials. When the volume fraction of nano-Al,0, was 20% , the relative density, hardness
and fracture toughness of the MoSi, increased to 102%. 119%, 167% , respectively. As for the amount of
nano-Al,O, continues to increase, the dispersibility of nano-Al,O; in the MoSi,-based material decreased, re-
sulting in the decrease of the physical properties of the MoSi, composite ceramic.

Key words: nano-Al,O, powder; hot pressing in vacuum reaction; MoSi, composite ceramics; toughening
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Micronization of Flunarizine Hydrochloride via Rapid Expansion of

Supercritical Solution

HU Guogqin, SUN Fangxing, LIU Jinghui, CHEN Pengli

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

Abstract; Flunarizine hydrochloride ( FH ) was micronized via rapid expansion of supercritical solution
(RESS). The effects of the process parameters such as the extraction temperature, the extraction pressure, the
temperature of the expansion chamber, the nozzle temperature, the nozzle diameter, and the dosage of the en-
trainer on the size and morphology of the drug particles were investigated. And the orthogonal test method was
used to optimize this process. The experimental results showed that micro-particles of FH were successfully pre-
pared by RESS which the average particle size was in the range of 1. 285 um to 6. 893 pum. The optimum con-
ditions were obtained through orthogonal test; The extraction temperature was 35 °C, the extraction pressure
was 25 MPa, the dosage of entrainer was 0. 3 mL/min, the nozzle temperature was 140 C , and the diameter
of the particle was 1. 386 wm.FH microparticles were characterized by scanning electron microscope, Fourier
transform infrared, X-ray diffraction and thermogravimetric analysis and its crystal habit was not modificated at
the experimental conditions tested.

Key words: flunarizine hydrochloride ; micronization; rapid expansion of supercritical solution; characteriza-

tion; orthogonal test



