15 1

Vol 15 Na 1

1998 2 ACTA MATER A E COM POSITAE SN ICA February 1998
ZrO» sic/
( , 066004)
(97m) Z102(Y03)
(1350 ) (5GPa) Z102(Y203) + SiC+
, TEBEM SBM XRD Z102(Y03)
, Z102(Y03) > 50h, Z102(Y03)
100% t , t ->m > 20vol%,
Z102, , SiC, ,
TF125, TF125 34
Si(sic) , sic/ (Polycrystalline D iamond,
PCD), ) '
1 2
, y4 (o))
Imin, /Z10
3 4
ZrOZ ]
Z102 sic/
1
11 ZrO:
2 2Y0s3Z10:2 ,
ZIOCl2*8H0  YCl:*6H0 Q 2mol L ,
30 150h, PH 1Q 6, , 80 6h ,
800 2h ,
2 2Y03-Z10: D /max-B ,
Z102 H 800
12 Zr0: sic/
Z102 Sj 20u 14: 14: 72 , dEmm X 4mm

: 1997-05-07, 1997-03-10 : 59382013



36 15

, 1 , 10 *Pa 600 1h, DS-029B
4800 , 5GPa, 1350 Imin,
, D/max-B t m
2am /s SiC :
XJ-40A ,  @amm X 4mm
- ua l'L\\\\\ S o0 o .
29 g0 \\“'C'\\ ) 120 |
9 NN EFENN N
a4q 3 gﬁ [/
R 1
209, B 0o ¢ = E 100
2 o v N\, 2 s i
.. 1 ™ 4
. a 2 LR N 0 4
7 4 vT 4 0 3 80
F )2 2 C%}G%/ a /) [~ 1 " s .
¢ 30 70 110 150
J / o ¢
1— 12— 13— 44— 2 Z102
1 — pyrophyllite 2 — current steel ring; Fig 2 Size of ZrO2zparticles prepared at
3 — graphite; 4 — sintered body 30 150 hours boiling-hydrolysis
1 Fig 1 Schematic of high-compression cell
2
21 VA(OF
: (m ) ,
, 2 TBEM
Z10:2 XRD
Z102 9m
3 30h 50h , NHLOH ZrO2 NHLOH
(@ 30 hours (b) 50 hours
3 Z102TEM

Fig 3 TBM photogragph of Z1O2 particles prepared by boiling-hydroly sismethod



1 1 Z102 sic/ 37
, 30h ,
NH.OH : : S0n
: Z10:
22 zr0.  sic/
XRD , t,m ZrO: SiC ;
, Si sic’”, sic
SEM Z10:2 , yA(OF!
SiC , 4 5 Z102
/SiC t
, t (
) t-m :
30h Z10t 73%, (
m , t-m ,
6
, 30h Z10:2
/sic
30h Z10:2 :
, Z102
Zr’O t ' 4 50h2 2Y-Z10: /Sic
2 ' SEM
t ) t-m Fig 4 SEM photograph of the diamonds/SiC
, Z102 composite toughened w ith s 50 hours
' boiling-hydrolysis Z102(2 2Y203)
o 0o F v
E 5 7.5 | /d 1" E
i 112
O: wr / o T =
T o [FkikEan 5 95 | b
= o 0. Wﬁ%@_ﬁ#ﬂ O 1 . .
10 30 50 70 %0 110 130 150 0 30 70 110 150
th ()
5 Z102 /sic 6 2 2Y-Z102 /sic

Fig 5 Phase relation of dianonds/SiC composite toughened w ith various time boiling bydrolysis Z1O 2

Fig 6 M echanical properties of diamonds/SiC composite toughened w ith various time boiling hydrolysis Z1O 2



38 15

50h Z10: t 100% , t-m >
20%; 50h Z102 ,
“ ", ) ) Z10:2 t
50 150h, ZrO- '
3
(2) (30 150h) , 80 120nm ZrO: ;
50h , Z102,
(2) 30n Z10z, , , vt
100% ) t-m )
(3) 50nh Z102, , 100% ,
t-m (> 20%),
1 , 1988, 4: 43 47
2 , , . ,1994, 11 (2): 57 62
3 Paul FB, etal JAm Ceran Soc, 1992, 75 (2): 463 468
4 ByungCL, etal JAm Ceran Soc, 1993, 76 (6): 1482 1490

EFFECT OF ZrO. POWDER FORM ON THE STRUCTURE AND
PROPERT IESOF SiC/O IAM OND COM POSITE

Zang Jianbing W angM ingzhi W ang Y anhui
(Yanshan U niversity, Q inhuangdao 066004 )

Abstract N anocrystalline Zr02(Y03s) pow der w ith different particle sizesw as prepared
by a boiling-hydrolysis method SiC/ dianond composite toughened w ith the Z1O2 (Y03)
was sintered at high temperature (1350 ) and ultra-high pressure (5GPa). The phase
structure and mechanical properties of the sintered material were investigated by TEMV ,
SBEM , XRD and themeasurementsof impact toughness and G-ratio. T he results show ed that
the anount of t-Z1O: in the sintered material increasesw ith boiling-hydrolysis time during
Z102 pow der preparation 100% t -ZrO.w asobtained and the particle size distribution is ho-
mogeneous on the SiC bonded phasew ith the boiling-hydrolysis tmemaore than 50hr. M ore
than 20vol% of t-Z1O: is transformed tom -Z1O: during the fracture process T he SiC/ dia-
mond composite has a combination property of high impact toughness and high G-ratio.
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