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Evaluation of Static Strength Applying to Fracture Mechanics
on Ceramic/Metal bonded Joint

K. S. Kim*, H. S. Kim**, N. Y. Chung***

Abstract

Recently, ceramic/metal bonded joints have led to increasing use of structural materials such
as automobile, heat engine in various industries. In this paper, a method to analyze an interface
crack under both residual stresses and applied loading was proposed, and some results of
boundary element method(BEM) analysis Were presented. Fracture thoughness tests of
ceramic/metals bonded joints with an interface crack Were carried out, and the stress intensity
factors of these joints Ware analyzed by BEM. Also crack propagation direction was simulated
numerically by using BEM. Crack propagation angle was able to easily determine based on the
maximum stress concept. The prediction of fracture strength by the fracture thoughness of the
ceramics/metals bonded joints was proposed.

Keywords : Ceramic/Metal Bonded Joints(Ad2t2l/3% A¥AN), Interface Crack(A®TdE), Residual
Stress(Z#+#&¥), Boundary Element Method(A84%), Stress Intensity Factor(22Al
7I1A%), Crack Propagation Direction(FERAW3}), Fracture Toughness(Z%914).
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Fig. 1 Crack-tip polar coordinate and stress
field in bonded dissimilar materials
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Table 1 Mechanical and physical properties of

materials
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Materials Poisson's ratio
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Table 2 Stress intensity factors of ceramic/metal
bonded joints (K : MPa \m)
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Table 3 Stress intensity factors of ceramic/metal

bonded joints [K: MPa Vm)
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Table 4 Stress intensity factor in ceramic/metal
bonded joints (K : MPa Vm)
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Fig. 3 Variation of crack propagation angle for

interfacial crack in ceramics/metal
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(P = 400N, AT = 8007T)
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Fig. 4 Variation of crack propagation angle for

interfacial crack in ceramics/metal
bonded joint

(P = 400N, a = 0.5mm)
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Table 5 Stress intensity factors of ceramic/metal
bonded joints (h=0.2mm, ceramic side)

(K: MPa V'm)
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Table 6 Stress intensity factors of ceramic/metal
bonded joints (h=0.2mm, ceramic side)

(K : MPa Vm)
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Table 7 Stress intensity factors of ceramic/metal
bonded joints (h=0.2mm., ceramic side)

(K : MPa Vm)
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Fig. 5 Variation of crack propagation angle for
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Fig. 6 Variation of crack propagation angle for
interfacial crack in ceramics/metal
bonded joint(ceramic side)

(h=0.2mm, P=400MPa, a=0.5 mm)

—59—

o ole &x7b kgl what AR s 2o
2 odol AYHD AFE ¢ F A} oW FP2o]
AR B A ALOy/STS304° M7}
SisNy/SM45Ce] H3ART 27178 A4 E7} 24
YEhta glou HEdel EAde A SNy
Cu/SM45C9 H#A7L Al0s/Cu/STS3049) 4 &)
Bot 2719 2347 24 Yehda 9o

5. Mz2iel/3% ZEQ meloly ot

5.1 AlgdHe] Azt g A uby

&+ dgd] Abgd Aty AgE ASFA(SENg
I, w55 AEe L2HUolEAY Ay Azt
(STS304) 3 F2& &@A7HSMAEC)oH o] &3
9oz A3 At FARE 0.2mm F79
TE 99.6% ©149 A&T(Cu)e AHesidn, B4
& Balold #F& 50mTFAL 63.5Ag-34.5Cu-2Ti
wt% &<l Cusil ABA(GTE Wesgorbelth. Alal/
U HEERY AVE Um L 0.05me)d7t §
=5 dvpsigtt. FUAQ Fele §9Y Argue 4
Adt7l st 12000419 SiCE AMg3td dakay
o APEAL 107 torr olake) AN 830C
2 1083 #A% F 4o € m7x s, o
W, $&42E 5.3C/min, 4445E 5C/min2 3
ATk EF HEE AFH 7] ARFY ZHolg
0.5mm, 1.0mm d¥EL 0.15mm7t =2 tholo}
ZE HYo|=g ALgeto] 7gelict. AWFde] &4
dhe Aete/24 Aol e FAAY Ajde 2tz
39 AgH disle] 44 FPNEWoz AedA
233 Ald7)e A aA87)(Model : Instron
4206) & AH&3t o, oy A F &% 0. 2mm/
min 2 &dch.

52 4923 4 a#

Table 82 AW#Ede] EAdle Alzu/34 B
Fol d@ #HAge AY FAE gepd Rez o
@3t % A S el

olff #EHol7t 2& W SisNa/Cu/SM45CS ¥
AL A% el SisNy/Cu/STS3049] AR B
A vebds 4 e ole FxHA Ane ¢



Table 8 Experimental result of static fracture

strength
Model Crack Paon 7 s
I o D length(mm)| D (\lPa)
o 0.5 1996 | 1663
St3N,/ Cu/ STS304 e
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) 0.5 221.1 184.5
Sz;Nl/Cu/SM45C
1.0 212.2 176.8
Si3Ny 1.0 88.69 73.9
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Fig. 7 Crack propagation path and fracture
surface by experiment in ceramics/metal

bonded joint
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Table 9 Experimental result of fracture
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