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Fig. 1 Macrograph of cross section of

multilayer SiC/ BN ceramic
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Fig. 2 Strength response to indentation load for

monolithic SiC and multilayer SiC/ BN ceramic
RIS 2 R AR R 20 - 0,289 Fl- 0. 142,
BIRT- 173, XKW 2RI EA R IIZAT R .
¥ SiC SRAH B & SE B0 E/H = 20 KR HL &=
0. 016X ANFX(5), AT BAfR 2] X= 0.071 ., H T SiC H
AHBE BT SiC/ BN EIRFHEER E/H ML, —FHHKIR
e x BUM FME o FH IR 5 BEvE R 3G 2 R RHE
BH A 2 in ) 3 fias( HELk) . I 3 mf LA Y 2 Fb
MBI BE ) B R e RSB ol . B4R, 2
A e} (1 T 284 BHL ) 34 Bt 4 2 R SF 386 kg 7, (H
TS TR L SIC S AR BE g i 2k 1
THE 2%, 1 SiC/ BN JZ R B 2 BB ) ith 2 7t
BONBEM, H K, B EFARERRR, XEESYE
AIASE B G FIHLIAE D¢ o 70 A S 360 0 i 3R A R
JEFE P, SiC AR &M K, 5 H 5 MPasm"* |71 3]
6.8 MPasm"?, fj SiC/ BN JZ2IR g % 1 5 MPasm"?
BANZ 11. 8 MPasm'? .

3.2 MRS

SiC HAH P8 & A1 SiC/ BN J2 4K B & BH 77 ith 2647
A B ZE RS A AR PIHEE VI . A
h, SiC AP &S 2 I B i 26 AT O 32 S
FHGESEHL I TE B 3 ) AH YAG (Y3ALs010) (8 45 B
71 ALOs Fl Y053 7E il I T R AR IE 65 A, 4 05
A& 1760 C) K . XRD 43 HTiESE T SiC HpAH i A4
BERAEAE 2 A YAG( Y3ALs00) (10 4 FToR) .
MALOER] YAG FIAHN, FEOK AT 594 K A R
e, IWMIEK LY R AT, WA Rk B T .
SiC FLAH P 8 PR3 P A 38 ) B 5 A6 SCRR[ 11~ 13]
O AR E . KT SiC/BN 2R B & ok B, 1
e 2 ZIG W HLHI, A SICEE N YAGAH 5

(@

3]
(=]
— |

f—
-

oo

Fracture resistance/(MPa-m!/2)

2 1 L . S A — I
0 100 200 300 400 500 600 700
Crack size/um
20
& 300N (b)
= 200 N
£ 100 N
™ 50N
S 14 10N
= SN
3]
=
2
B gl
L
E
2
43
2 s - . N N
0 100 200 300 400 500 600 700

Crack size/pm

3 MEHRIBRE S
Jis SR SUR FE ) R R
Fig. 3 Dependence of fracture resistance

on crack size
(a) —SiC ceramic; (b) —SiC/ BN ceramic

4 — SiC
. * — YAG

A A

A
A
A A
R
il s

20 30 40 50 60 70 80
26/(°)

4 SiC HAHK R XRD i
Fig.4 XRD pattern of SiC ceramic

EH AR, T HEH h-BN 5532 2 5] # 1 JLF
WEINLE: L« o XA JZE ((crack delamina-
tion) 5§, B N EH L IR J5 A LU ET & B AT T 2 11



5513 55 4

X7, S5 SiC/BN JZIRFE &R P th 24T A © 947 -

TR . B 5 PR 0 2R B B LR BIBLE .
B 5(a) AT HL: £ R TR J7 113 KSR,
PR A 55 F I B T, KORSER TR LUy g
B, N T AR W R Th; A =R R R T
EK%E%%%%E%%E%%%%&%K%%
(W 5(b) «5(c) fias), XL RHF7AE LR E
%WE%%%%ﬁﬁ%mTﬁﬂ%%&%%ﬁ

L Crack Ll la LOne =
?;11“ _:!mumﬁ,‘,.' "

N I_ ‘b "

J
4“- *llr‘-r‘ g‘l "‘
~ ,; "\I"‘,
* LA 4

lL'a . q X '.’ “‘ .,!
y 2 -

Bl 5 SiC/BN JZR K & 90 4L HL A
Fig. 5 Main toughening mechanisms of

multilayer SiC/ BN ceramic

(a) —Crack deflection; (b) —Crack delamination;
(¢) —Crack branching
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R- curve behavior of SiC/ BN laminated ceramic

LI Dong-yun, QIAO Guarrjun, JIN Zhihao
(State Key Laboratory for Mechanical Behavior of Materials,

School of Materials Science and Engineering, Xi an Jiaotong University, Xi an 710049, China )

Abstract: The R-curve of SiC/ BN laminated ceramic was evaluated by the indentatiorr strength method and compared with that of monolithic

SiC. The results show that the two materials possess up R-curve behaviors: a steep R-curve behavior for SiC/ BN laminated ceramic, showing

higher crack propagation resistance; a plateau R-curve behavior for monolithic SiC, which is closely related to their different toughening mecha-

nisms. Irrsitu toughening accounts for the fracture toughness increase of monolithic SiC, while, crack deflection, crack branching and crack

delamination contribute to the higher fracture resistance of SiC/ BN laminated ceramic.

Key words: laminated ceramics; resistance curve; indentation-strength in bending method
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