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ABSTRACT

Indentation fracture method and 4-point bending test are carried out to measure the residual stresses
and the bending strength, and to investigate the mechanism of fracture mechanics in the bonded interface
of ceramic and metal.

The results obtained are as follows:

1) The fracture patterns of bonded materials shows that the delamination fracture of interfaces is stablely
developed from the interfaces of ceramic/active metallic bonded materials at the specimen center, and
the fracture is unstablely generated through a refraction on the middle ceramic.

2) Distribution of residual stresses is quantitatively investigated on the ceramic side of bonded
materials.

3) It is found that the residual stresses of interface vertical direction are concentrated on the bonded

interface at the ceramic side.
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Fig. 1 Shape and dimension of specimen
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Fig. 2 Measurement location of IF method

ojwl ¢9}stEL 30Kg, 3HF FAAILLE 02T
ot giglatgon 4YUEEE 0.07mm/secE 3R
o}

3. dEdd N @

31 AH mze ¥ o WS

SigN, o) o) &} SipN, 9 S45Ce) FiAte F3
A& A3E Table 1 Z Table 201 YebAT

Table 1 Bending test results of SizN,

Specimen | Max. Bending Max. Fracture
No Load(N) | Strength(N/mm®} | Displacement(mm} | Route
A 1177 969 0.252
B 1049 856 0. 240
C 1020 837 0. 236
D 1069 875 0.250
E 1040 850 0. 246
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Table 2 Bending test results of SiaN4 and $45C

Specimen |  Max, Bending Max. Fracire
No | Load{N) | Strength(Nfum®} | Displacement{mm) Route
interiace
373 5 . 131
2 . 0 (SN side)
interface
b 353 328 0,118
(Sigh, side)
c 412 346 0.120 intetface
interface
353 297 0. 106
d {SigNy side}
interface
373 316 0.115
© (S, side)
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Fig. 3 Fracture route
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Fig. 4 Fracture mechanism of joint interface (fracture
section)

Joumal of KIS Vol 1, Na 3, September '%



& 84L& deldoh

ol A=A AR wtela st & Sk A
AA7t & AP RA st FEH e Aty
2ol 2t Mzt 2o B3 Qo =) A
E B oty AzEth

3.2 \FHo] 2jst XRSy £

Al FHo) Arle ALY B a8
Fig. 5ol VFebd upe} e 3ol A ut Xrihakel] 7
A 2YCxe VIF 276Y 0,9 TS L
on Yl 1A% 2 Cye XEEY A78Y
0.9 9% wu gl

¥ AT A e Fig. 60 Yebd ui ot 2ol J 4
Hell m& Wiadel uAL i wge 931 A
FAIH HPnrgo g A3 Ydo] 2Cy= R
B HAPAH FHqge) F{LH 0,8 T
E HRAR SR 1A 28 h o] 2Cx2
He J#AHe Hagade] ¥{7-¢H 0,8 T3
1=

XS EEE ¥HELH K catd dF9) &4 S
ZA oY BhFol BAIGe) AY 22 K c#E Y
EbA T

37 QA %k Kic 9] Al4be thgoll eERd He92]
A% o] R3q AFIYHYES HEsF
Ky =XP/CH2 v @
P Hleh3(=204N), C: At FHoakRe 2
Y7 o]

X=0. OIG(E/H)‘/Q .................................... ®
H:Vicker's 4%, E:d&tH 29 JE(=
284GPa)

H=1.8544P/(2a)% «oereerveneiiiiniinini, ©)
2a D g=re) b Aol

Kic=K;'+ og(C/ 7 Y2

Kic'sh KicE X gae] £ 28%), Y33
(G BAF)o) A T8 e X
FHLE ox & FHIY Fig. 7, Fig. 8, Fig. 9,
Fig. 103} 2kt

aeAM &+ Ue vhek o] AFSHE HE
A 2ol A 50MPacl 4] x| & Ve i 9l
o HAIEANA HolAA HH 37 38] THAsH
A Al el A o dmm 2 W 7HA] ThA] A 8 Zotstct
7t 10mmeol ol A& A 9 0ol 7H74E §-& YERH L
At

®

g2l

sizAdoMsSK] HNA H3E ‘g6l 9B

M2t A/l RARECAMY BINHBL BEFE0) B BE

2cx

Fig. 5 Shape of Vicker’s mark and crack direction
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Fig. 6 Measurement direction

150

100

Residual stress{MPa)

X Direction

Fig. 7 Residual stress distribution (Sample, a)
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Fig. 8 Residual stress distribution (Sample, b)
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Fig. 9 Residual stress distribution (Sample, ¢)
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Fig- 10 Residual stress distribution (Sample, d)
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