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Abstract: Effect of residual thermal stresses on fracture behavior and mechanical properties of ALO3/ Ni
cermets was qualitatively explained by using theory on residual thermal stresses. When Ni particles are
located within Al,03 grains or Ni content is relatively low, tensile stresses are exerted at AlbO3— AbLO3
grain boundary. While fracturing, intergranular fracture is easily produced. When Ni particles are dis-
persed at Al203 grain boundary or Ni content is relatively high, compressive stresses are exerted at ALOs3
— ALOj3 grain boundary. While fracturing, transgranular fracture is easily produced. In general, inter-
granular fracture model is favorable to enhancement of fracture toughness, and transgranular fracture
model is contributed to improvement of bending strength.

Key words: residual thermal stresses; Al203/Ni cermets; fracture behavior; mechanical properties

11
’ NiO ( 8nm,
), PEG  AlCl3*6H,0

B R ?

s , pH 9~ 10
' . 1450°C
’ , 20~ 30 C/min,
’ ’ 20M Pa, 1h Ni , AN3
’ AN10, Ni
7 Smm X 2. 5Smm X 30mm
, ( ) , 1400°C
(1] 2h,
1.2
ALO3/Ni , ; Instron
~ 1195 , 20mm,

0. Smm/ min; )

1 ALOyNi Kic= A(E/H)*(psc”?) P JEM



ALO3/ Ni 37

- 200CX (TEM) ALOs Ni 2
: (SEM) (
Shim adzu EPM A 8705Q H 11 )
2
2.1
. (2a), 1 Ni SEM
(AT, (E) (V) Fig. 1 SEM micrographs of fracture surface of the
Seleing (31 7 sam ples with different Nicontent  (a) AN3; (b) ANI0
« ) ( %) 25 .
(%), : 20F
A AT "5 e
==l ooy WY £l
2Em Ep T 00
s S-05}
( r ) , -10} ) . . .
0.0 0.2 0.4 0.6 0.8 1.0
O,==- P(R/r1)’ (2) Plpm
0, = P/2(R/r)*(3) 2 ALO, Ni
e X L
Seleing ,
, 4] Ni
Seleing Ni/ ALOs3 , , Ni
Ni  ALOs3
2.2 A1,03/ Al,03
1 Ni Ni AlL03 R
, Ni AN3 R T A1,03/SiC ,
Ni AN10 SiC ., ALO3/ALOs ;
i SicC ., ALOs/ALOs
. ALO; ALO; AL03/SiC , ALO; Sic -,
) ; , AbLO; Ni
, , ALO3/ AL O3 ALO3/
Sic (9= 111
Al20Os3, Ni , ALO;
[5, 6] s Vm= 0.25.% = 0.312 En = .
400 GPa, Ep = 200GPa, an= 8.4x 10 °C, g = 15 \ \
x 100 °C, AT ,
AT = 1100°C (1) Ni 3 ALO3 ,
2. 11GPa, AL03 Ni 1Hm . Ni 100~ 250nm
Ni (2) (3 , A0 Ni 100nm
, ALO3 i Ni ALOs/ ALO3

Ni Ni , Ni AlO3



38

12002 12
AL03/ ALO3 Ni ( AN10), Ni
) , , Al,03- AlZO3 Ni
( (2 ). : :
, Ni , .
Ni Ni
Ni R
ALO3/ Al O3 2.3
, , 1 AN3 ANI10
Ni ALO3 , Ni AN3
s Ni AN10
, AN 10 3.2
R AN3 R
AN10 )
s AN3 AN10
Ni , ALO3/ALO;
’ ’ [12]’ Ni
X - AN10 AN3
Fig. 3 TEM micrograph of ANO cermet AN3
Ni AL O3 Ni 1 AN3 AN10
( 4) , N1 S ALO3 Table 1 Bending strength and fracture
Ni Ni toughness of AN3 and AN 10
Ni ( AN3), Ni
) ALOs3- ALO; , 1% / MPa /' (MPasm™ ')
Al O3 AN3 98.8 504110 6.0%0. 2
(100M Pa )t AN10 97.6 510%15 4.5%0. 1
18
16 3
Eu :
812t (1) Ni
E 10t ALO; Ni ,
:‘E 2_ \ ALOs3;- AbLO; , ,
Z . ; , ALO;— ALO;
2 3 4 5 s 7 8 9 10 1 ’ ’ ALOs
Ni/% , ,
4 Ni ALO;  Ni (2) Ni
Fie. 4 Relationship of Ni content and Ni Ni ) , ,
content located within Al,05 grain
(3)

Ni ALO3-

AbLO3

’

(T#% 43W)



43

2 RAC 3
Table 2 Electromagnetic parameters of RAC
optimised for oblique incidence of 607 (1 s
2
(];I’;z 8 9 10 11 12 R ’ ’ el z
70 , RAC
B |5. 60— j3. 60]5. 50— j3. 00[4. 80— j2. 70|4. 50— j2. 42|4. 30— j2. 00 RAC
€ [34.0- j6. 7033. 0— j6. 70{30. 0— j6. 70|29. 0— j6. 60|27. 0 j6. 70 (2) " RAC
.
— _ 7 ’
( d <0.5mm)
0
5 (3) )
= — e — —— RAC RCS

reflectivity/dB
I
=

|
—
i

[1] Ruck G T, et al Radar cross section handbook [M] . New york:

T4 *30° //J Plenum press, 1970.
-20 5 g') 1'0 1'1 - [2]  PoulE D. Microwave Journal, 1993 (11): 88 94.
[3] . GF , 1997.
f1GHz [4] Chambers B, Tennant A. Design of wideband Jaumann radar ak-
7 RAC sorbers with optimum oblique incidence performance [ J] . Elee
Fig. 7 Theoretic oblique incidence tronics Letters, 1994, 30 (18): 1530- 1531.
performance of RAC on parameters of table 2
: 2002-16- 10 : 2002-11+01
: (1965), R : 81 9
RAC (100095)
[ 4] y
Jaum ann sk ko osk sk sk ok ok k& ok k& ok sk sk ok sk ok k% %
(Genetic Algorithm) , (L35 38 )
( Radar Absorbing Materials,
RAM)
8 [1] R s . , 1990, 18: 72.
RAC , [2] G R Angb, P Chantikul, et al. J Am Ceram Soc, 1981, 64: 533.
[ 3] J Selsing. J Am Ceram Soc, 1961, 44: 419.
0 [ 4] M Taya, S Hayashi JAm Ceram Soc, 1990, 73: 1382.
-5 [5] D R Lide CRC handbook of chemistry and physics [ M] . 72™
M —10 60° | ] ed, CRC Press, Inc, Boca Raton, F1, 1992
g 15 60° / [ 6] G W C Kaye, T H Lady. Tables of physical and chemical constants
= 0 [M] . Longman, London, 1966.
E -20 [7] , 1998, 6.
g -25 [ 8] T Ohji, et al J] Am Ceram Soc, 1996, 79: 33.
-30 [9] F 7 Chen , W H Tuan. J Emuo Ceram Soc, 1999, 19: 463.
35, . . \ \ , , . X , [10] ST Oh, et al J Emo Ceram Soc, 1998, 18: 31.
2 4 6 8 10 12 14 16 18 20 [11] T Sekino, K Niihara J Mater Sci, 1997, 32: 3943.
JIGHz [12] I Levin, WD Kaplan , D G Brandon. J Am Ceram Soc, 1995,
78: 254.
8 RAM
Fig.8 Performance of a four— layer RAM . 2001123 . 20021625
optimized for oblique incidence of 60° . (1970-), , . 81 3

RCS (100095)




	Effect of Residual Thermal Stresses on Fracture Behavior and Mechanical Properties of Al sub 2 O sub 3/Ni Cermets
	Publication Info

	tmp.1488395729.pdf.1M98q

