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Fig.1 Schematic diagram of fabrication of YSZ foam ceramics using sodium dodecyl benzene sulfonate (SDBS) grafted YSZ powders

by ball milling and foaming (a); Zeta potential of YSZ particles versus pH value (b); SEM image of the YSZ raw powder (c)



- 1074 -

WA ERMES TR

51 %

0K SDBS X THMAI &), FFLL 250 r/min 4% 1%
ARG 1 h PRARRILIR; 78 00 N RARI R 2
YR TR A Y, BT IR A L 2 °C/min
(T HR N # A 1350~1500 C F{RIERESE 2 h, HAR
RENRE . X RIFE &4 A 44 9 M1-1350. M1-1400.
M1-1450. M1-1500.

AARIE R BIEE 2 Fhifil 5 YSZ KPR &R %
YT BH B B THE T R AR IR IR ) 4% Y SZ W IARE &
(BRiFA M2), BAREFEN: ERI R EREEGE A 2818
K. YSZ FZR AR Isobam JERE CHEHH 14 57 B 40 Kk
N 0.3%) LA RGBS BT BEER N B BR (%) LL A5 R0 5 4>
il _ERTR), $RRE S &2 30.45%. 31.50%. 32.50%
33.50% (AR HO Rk, BRESGEIETEN 30%; SR)5 LA
250 r/min B IE 4k AR ER BRI R 1 h 3RAF I S030RE, B
0.04%(J7i &7 42) 1) DTAC BH & 7 BUR & M 751 CH X T
AR ED, FELL 250 r/min #EERERIE A 1 h 53R
IR BB =R N R IR R B B 4K & A A [
PR B, IS BRI LL 2 °C/min (O FHEEE K 0
IE 1450 C FREELE 2 h, HARAHERIR. ek
] 5 B /N BRI, X5 RERE 43 il i 44 M2-1.
M2-2. M2-3. M2-4, & 2 NEH. BHES T 243 3 P 57
LRI % YSZ kM B AEA .

TR B B B R H AR B Rigaku X 548
RATHAON F AT 7041, B RN 40 kV, Cu #E Ka
AT (1=0.154 178 nm), FIEEZE 49min, FHTEH]
20=20-86< XM H A Hitachi /A& S-4800 %417k
S B S S IO IES . ) Nano Measurer
RLAZ 53 A5 VB 0 ) 45 0 YSZ Ak B & 1 FLAE

. @
2 Isobam/DTAC / —

Ball milling

g = [

O3 AT AR R ST 20 A AT T, AR R B R R I 0%
BX kN 300 ML E SR, R HHE T EILE MR
HER 22 o B il AR AR5 EE (o) 08 ok ) i G 7 i N R <)ok
W, P A (1) Th AT B A M & ) S LR

P=(1-plpo) x 100% (1)
Horb, PRFLBRE, po &£ YSZ I E % (HL 6.1 g/em®),
p SRR R A

RYEARAE GBIT 1964-1996 22 LW % 1t s 4 9k &
W7, R 020 mmX 20 mm (FFE 5 EE AT B E 46
SREEMAR, W& INHGE R AN 1.5 MPals, £ 5 MK
N 2 7 48 98 P DA B AR R A 1 e 2

2 HR5ITIR

2.1 BREREMNAARMERMERSILESHIFM

AN RS LRI EMA R, BAHHA
i 2 J58 4 1 JBE R R E R A I R im0, 1 3 4
AR [ 5 445 R R R 1 4% 1) Y SZ I UK M & 1) XRD i
ME T PAFE H 1350~1500 °C 5 45 i) 4 1944 kL4 41
Mo T7 M, 5 b e B t-YSZ (JCPDS
NO.83-0113) i il —2: BT t-YSZ HAME
B EEYE, TR #E 1350~1500 C 2% 1F K il 4% i
YSZ ik B B ALBE SR AV S i, HER AR IR R
(19 77 % Yk e B e T F LR o

K4 fI% 1 @R 748 1350~1500 °C 46 1F F il 41
YSZ MRMEMM AL, B 5 B T
1350~1500 ‘C M Tl &1 YSZ ¥k M % FLEE T 50
R RS o0 Ao BB RRARE 4w, MR E AL
B R I (60.840.8)% [4 ik %5 (57.9240.5)%, H.fL4#% % #i

] e—_ ¢
Isobam™ DTAC”

Toge®

<

Foaming Bubble
0288227 0288229 I
YSZ slurries Modified YSZ slurries

® ZrO, milling balls
e YSZ particles

YSZ foams ceramic

Green body

B2 B BT BUER T OE PER EAR I vk 1 4% Y'SZ U Tk M e oR = IA

Fig.2 Schematic diagram of YSZ foam ceramics prepared by catanionic surfactant co-stabilized foams
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Table 1 Properties of YSZ foam ceramics sintered at different temperatures

sample SO RN perarerc Porostye AT M distribution/um
M1-1350 32.0 1350 60.840.8 0.20 28.240.7 4.5~70.4
M1-1400 32.0 1400 61.240.6 0.22 30.140.9 9.3~86.7
M1-1450 32.0 1450 58.340.2 0.37 25.6:40.5 13.3~95.0
M1-1500 32.0 1500 57.940.5 0.41 26.8:40.4 12.6~79.6
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Table 2 Properties of YSZ foam ceramics with different solid contents

Sample temsgjg::trlijrr]gl"c Solid loading, ¢/% ! [;efjle “1'??5[52{6 distF;iok;’LeJtis(i)Zne/um
M2-1 1450 30.45 83.740.1 0.994:40.,006 131.141.7 43.7~249.4
M2-2 1450 31,50 83.040.2 1.03740.012 125.6+41.4 34.1~283.2
M2-3 1450 32,50 83.740.2 0.9940.012 90.140.8 31.7~162.3
M2-4 1450 33.50 88.240.3 0.72040.036 96.3+1.6 32.8-329.3
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Fabrication and Mechanical Properties of Light Mass YSZ
Foam Ceramic With Controllable Cell Structure

Ai Jianping®, Li Meng', Zhou Guohong?, Jiang Bofan®, Hu Liling", Wang Zhengjuan?, Li Wenkui®
(1. Jiangxi Science and Technology Normal University, Nanchang 330038, China)

(2. Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 201899, China)

Abstract: The light mass YSZ foam ceramic with closed pore structure and uniform pore size distribution were fabricated by the

particle-stabilized foams method. Effects of the sintering temperature, surfactant type and solid content of the initial slurries on the strut

structure, pore characteristics (porosity, pore size distribution, and average pore size), and compressive strength were investigated. The

results show that when the sintering temperature is 1450 <C and solid content is 32.50vol%, the comprehensive performance of YSZ foam

ceramic obtained through Isobam molecule and cationic surfactant dodecyl trimethyl ammonium chloride (DTAC) co-stabilized YSZ wet

foam is the best, with the porosity of (83.730.2)%, mean pore size of (90.1#0.8) um and compressive strength of (45.1%1.3) MPa. The

compressive strength of YSZ foam ceramic in present work is much higher than that of most reported results in the case of the same

porosity.

Key words: YSZ; compressive strength; direct foaming; high porosity; mixed surfactants
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