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Fig.2 Dependence of extrusion pressures on content of the binder
for ZrOy(A)-SUS(C) composite powder-binder mixtures with
different mixing ratios.
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Fig3 The minimum contents of the binder necessary to form
sound pipes in the forming of single layer pipes.

Fig.d4 Appearances of the sound two-layer pipes extruded.
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V7/ VSUS(A)=~6/4, 59%8; O: Vz/ VSUS(A)=4/6, 57%B.
Vo Vsusay=5/5, S1%B;  O: Vel Veusaso=0/10, 54%B.
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Fig.5 Appearances of the unsound two-layer composite pipes.
@ L Vo/Veusay=1/0,65%B; O: Vi/Veysay=8/2, 63%B.
(b) I: Vz/Vsusgcf‘-éM, SG%B; [03 Vz/Vsus(c)=2/8, 56%B.
(€) I Vo/Vsusc=6/4,56%B; O: VifVeyso=4/6, 51%B.
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Fig.6 Dependence of weight loss on drying time for as-extruded
pipes at room temperature (293K). Relative humidity: 55%.
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Fig.7 Thermal decomposition curve of HPMC measured by
thermogravimetric analysis (TGA) in flowing air.
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Fig.8 Debinding characteristics of HPMC showing the effect of
atmosphere. Specimen: ZrQ; single layer pipe; composition:
Zr02(A) - 63.5%Binder. Holding time: 2hr.
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Fig.9 Change in linear shrinkage for PSZ-SUS(A) single layer
pipes, sintered at 1573K for 2 hr. The figures in parentheses are
contents of the binder in percentages.
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powders PSZ-SUS(A), sintered at 1573K for 2 hours.
(@ LV:=10,62%B O:V,=0.8,61%B
(b) LV =08,5%B O:V=06,58%B
() LV:=08,58%B O:V,=0.5,55%B

Fig.9 (IR 72 2D PSZ-SUS(A)EE /A 7IzoW
T, BERNMEER LB BEOLILERLELDOTHS.
UNAZTHROEBAEKD 40% CIHEENRE /IS
BROTWS., A7V UV AAITIRERIC X ANHEROLE
BIVhEWA, Pra=TRITRIAa=TDRA
DEME L HITBENKREL RoTWVS. Zhiy,
AT VAT, BEBOMMOEN K& THE
BRAETH DN, Dva=FRITIIBOHER <
DITBUERSHD LRELTNS. T, Bic k-
THERIERICHEERH DA, EEEOBIEE DI
REZBOHRONT, SHERKECEEIIALES
BED 93~95%IZEL T 5.

Fig.10 i3-S BIZR 2 ZHBOBER DB/ 1 7
ZRZEPTIST3K, 2 RRIEE L TOBESED
REFIZRLIEBOTHD. ZhHOIBAL FIRE
BHIZRET, NBELABOEELBRIFTHA.

Fig.11 i¥, PSZ & SUS(AERZERIE LT, N - 4
JBZ PSZ ik DIBEH V, R ENEN 08, 0.6 THB
A Ta B LTARE, HABRBLUN - ABORE
fHEDFEBBEEREZRLE LD THS. B 4
TOW - SRBOERRIZT-& Y Lign B RERIE
BRROND. TEA-ABELRAT U LIRSS
ELTHBHE—ICHFEELTEY, &N B Tl
BRRMITONEZ EE2R LTS,

Fig12 KAN-SMVBILR R ZEEED B/ A T DS
BMEDOHBEETLE. TROLOBEEMNLSMB LS
(, BERHICA - ABOBAREIC X HPHER I X
OREIBDONT, BLSITES LTV AREI A
S T3,

BIE L7, Phra=FLxF oL a@sknsd
LOBEMKIR LT, MEORALNRERE L, &
MEOBEBE A 7 OBERFIHERIITEENENS . &
K V,>04 DFE, V,OERITfE-T, IHEN KX <
LI, W - ABOIRERIZOWTIEL, M- 4B
BOMADIB(T RO a=T 2 XFL L ABRD
BEEOBEVBIVCENULEAS v ¥ —DBTHBHE
ERETIZLENTES. LnLANDL, —FE0lE
MR TN v F—BORBEIZ OV TR LN ESET
DHENTHY, FMHE URFBOLMEIT HER S
2. —BEIROLEFIIEROETH 5. Fig.12()io%
LAEdi, R-ABEZERFR V=1 BLU 08 Tt
REDBERBBRBNTE 2, BROBERE LT,
BIZIZAE V=1, S8 V,=0.7 TIX, < Bbrig & —

- 82 -



Outer layer

Inner layer

Fig.11 Microstructure of two-layer pipe after sintering. Inner: V,=0.8, 59%B; outer: V;=0.6, 58%B.
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Fig.12 Microstructure of two-layer pipes after sintering. (a), (b), (c): PSZ-SUS(A) powder, T=1573K;

(d): ZtOx(A)- SUS(A) powder, T=1473K.
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Fig.13 The typical sintering flaws for two-layer pipes, sintered at
1573K for 2 hours. Composite powders PSZ-SUS(A) (a, b)
and ZrO,(A) - SUS(A) (c) were used.
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Fig.14 Relation between linear shrinkage and sintering time or
temperature, measured by differential transformer dilatometer.
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EOECLZ2bDOTHE. LB/ A TOMBREICE
W, AFZ VL RARITIE, BEBOHERDOENKE L
THLESFRETHIN, Pva=THRTIIBOHERKS
N HTERLERDD. 2B, BEEMOBEEER
L, H2BREBRROFENLETHY, KKPTIT
RIODOPEETHS.
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