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ABSTRACT Stress corrosion cracking (SCC) or static fatigue fracture of a BaTiOjs ferroelectric
ceramics in moist atmosphere, water, silicon oil and formamide was investigated at constant load test
using a single—edge notched tensile specimen. The result showed that SCC could occur in these four
environments. The fracture surface overloaded in air is transgranular brittle fracture, and the fracture
surfaces of SCC in moist atmosphere, water, silicon oil and formamide are mainly transgranular but there
is a small intergranular region. The normalized threshold stress intensity factor of SCC was 0.78(in air),
0.63(in water), 0.66(in silicon oil) and 0.82 (in formamide), respectively, and the fracture toughness is
1.2940.14 MPa-m?'/2,
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PAARERIBF R B, PLT 5 M. K. BEMRIAHLAH] A& AR AR 7)) 7 HLB o
F R4, BIXS RSO TAT AL 7 1 R, LRI B TR R S 38 B T KR K TG TR
BARACTT BRI AN Kl BaTiOs t—Fiikey (FEHL) Mo, o i 22 (RAE R
AR SMIR 2 S ECEHLE I, A SCHFFE BaTiOs 4k M BTEIR . K. BEHA FBLE
VU FFEREE A i B 7 k.
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A BaTiOz ¥rk TR 4 8 mm x 40 mm x 100 mm BIBAR, Bk fE 225 R 1350 C
FBE4E 2 h, #14% H BT BaTiO; M3 M AcH: BaTiO; B BV RS 1.0 mmx8 mmx40 mm
HITLATIRAR, TES9RK 30 kV /om B L IR BE I [T HEATAAL. F SR ik rRis b o —
TREE 4 mm, R 0.3 mm flk 0. REEFES FES RN T HERY 2 mm IR,

SRR, PR RO LN, R 168 0 o S AR — N A R AT HL L e
I, R PO TE R SR . B LR B R TR ) Yy K= 23T f(aw), 3L
F fla/w)=1.12-0.23(a/w)+10.6(a/w)?-21.7(a/w)?+30.4(a/w)*, B HiREEMERE, w HIESE, a K
SRLIVREL, P AR, H 6 MERIRY BaTiOs MY ESim RETE 2 P 18 IR L 2 0573, W B
RSB RAG BTSN Koo 451 1.41, 1.19, 1.47, 1.24, 1.14 A1 1.52 MPa-m'/2, V-44{&
K Kic=1.2940.14 MPa-m'/2.
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Table 1 Kisce/Kic and Kisce of SCC in various environments

Environment Moist atomosphere Water Silicon oil Formamide
Kisce/Kic 0.78 0.63 0.66 0.82
Krsoe/MPa-m1/2 1.0 0.81 0.85 1.06

2 BaTiOs BEifET (a) PARAEZES (b), 7K (). Ak (d) MIHBLRE (e) *FR IR IHEI T L FESR

Fig.2 Fracture surfaces of overload failure in air (a) and SCC in moist atmosphere(b), water (c),

silicon oil (d) and formamide (e)
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WA WO L OB ks, LA R BN 11 O 2, (R BB IK 8 (A 1 A) FE7ENs SR 11 (I 2b, 2¢,
2d 1 2e). BUT[H, BaTiOs Mg B 42 L3R 588 P 7 1 ) SAsh i OB AL 36 R+ 40 . B
G EAE 0.2 mol/L NaOH+0.25 g/L As;O3 W AP HEAT AR 3h 78 A T2 5 A S B0 E I
2 U0 {H2, BaTiOs FEAR/KHFIR (I, BRI, FBLIR) A0 1 5 40026, B 2 L SRas iyt
BEBEFHERET.

Okabe 4 [ A3, AloOg HI 2Oy MRS AEAK =P I3 8 R B S 3 2 7 (R K AL 7 8
GRR. KO TFHER TS 2r0; 8 Si02 (AlOs R L MBS 55 BIEH) Ry &L AT Zr-
OH = Si-OH #&, T HoO SRR TIN5 Zr 5k Si 454, NTILEMRIMSNT 5 TR Zr-0-Zr
B Si-O-Si SR, B A2y A1t (4. (HLR XA LB R REARRE BaTiOs MG 7E IR/ FRES Hh g
R R ik, DR Ry T PR P B2 K. Michalske %8 ABFIT T BEEEAIE B0 SE7E AR 57K 57
Birh (WWEE. WBEE. &) AR A D12 T, SURRY A e R e A e A,
AT R T8 5 R R YE SN T FRAELZR VAT EPReH, SHEM
Wy Ky TRRAC A T R (TR BB IR A I 1 JE BB A BR 4 F ) — S BT TE R L2 0 v T, 7
T3 —IRAFTE AT BB BT, T L, 4 FRIR/N MM Si-O B R A%, E % Si-O & AL-O
SEAHAL, BTLA, Michalske % AT AloOs FEARKEW LS R AR 10 1Y, yu S5iA 0 181, 5
P37 SR B R A5 45 ek e 7 B 2R 00 SR 3 oy T E VAW o 1 A S T AR 70 6 o, S 1
TR, FEAEED TR TR R M 2a0E— 59 R, 7R R 2SRRI, R
AR FFTE TR B0 52 I TTT A SR 4R 8.
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FARKEIREE (R B AR, BaTiOs W% AE 4 FhBREE b 4 A2 7 77 1 i L EE Al 17 24
. BaTiOs MR S8 SR IF T4 AR AR R AS, M TTRE IR B L Ak Bl 2
HIABEONTF (K. HIBREE:, BRI, 3RS R, 30t SBUR T4 /1 S W AERRAT, M
FEARBYSML ST (3 Kr) FREURAED R 1112, ARG B e A 2 T A B 7] 5 A SR 25 S RIK R Y
T8 b TR I 7 5 IR T

B BB — A S F-RACE LB N dy, 4 TR RUR M A RS TR0 N R, BT
PRRERE (BIARHTARE ) BB Udy=—Ndp, REFREMHERTRE + T 102 b
DIRKEE SRS p %, B p=ppo+ RTInp. 1EYRHHT RS2 14 6=N/Ny=p/ (p+k), HA
No & SEALEARM BRI 70 F R, 0=N/No WM FHIB R, kb BEE RAEFEERS (pa=10°
Pa) T HALH AR BT A S THH No, NS k=pa(No/Nn — 1) ~ paNo/Na. LA LA
B % = TS, TR v~ v0=—NoRTIn(1 + Nup/Nopy).

X T g%, Griffith i M B5EME, B (1 - v?)K2/Y=2y, H v & Posion H, Y 5
SR, W Kic BRSSP OUR TR 1~2 min, K 4> T-7E 2422 0 0% B AL 22 52 1 3 it %
H, MORTHRE o FRRBEME. B 1 R, M K, < Kisco i, BEREY B, RERER SR
ZL KR YINLIN CORMH, B No=NZ(HB0), EAFREAEE N veoo. SCC BFEETREM o 12K
Voo 1 ICAHN IR BEWT LA I RN TR R TR Ko % Kisce, #HR Griffith #i$, &
(1- V2)K120/Y:2’YO A (1- Vz)KIQSCC/YZZ’YSCC’ TEAR Koo = Kic - %}5—)7’111 (1+ 11\%;;; ).
BUAWR 2 S Pk 9 FRIZIRE p N FAK, RFH, Koo W% p BTFETT FIE, oKy
Kisce WERHPHFEMRE (E1).
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BaTiOs kHIM BN . R, KA BEM P 8RR AR R I RS I, HABRA AT IR M
PRI BE. BaTiOs BRAL MG Z 7 i 7 10 USEGRAREE O 32, fB/R — /MU X WS T
RARER NS WA, R AT EBTR. BaTiOs Sk M Bay R 1 B il 1HE R S 3R BE R F Kirsco
FBFREIE (Kic=1.24 MPa-m'/?) {IESFIR Kisco/Kic=0.78(ZK), 0.63(K), 0.66(FEiHH)
LK 0.82( FIBGA).
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