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Abstract

Since the ceramic/metal joint material is made at a high temperature, the residual stress development
when it is cooled from bonding temperature to room temperature due to remarkable difference of
thermal expansion coefficient between ceramic and metal. As residual stress at ceramic/metal joints
influences the strength of joints, it is important to estimate residual stress quantitatively. In this study,
it is attempted to estimate joint residual stress of SisN#/STS304 joints quantitatively and to compare the
strength of joints. The difference of residual stress is measured when repeated thermal cycle is loaded,
under the conditions of the practical use of the ceramic/metal joint. And d4-point bending test is
performed to examine the influence of residual atress on fracture strength. As a residual, it is known
that the stress of joint decreases as the number of thermal cycle increases.
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Table 1 Material properties of specimen
SiaNg Cu | STS304 |
E(GPa) 304 108 193
v 0.27 0.33 0.3
a (1K) |3.06x107|17.7x10°[165%10"°

Table 2 Conditions of joinning

Brazing filler Ti-Ag-Cu

Temperature 1073K~1123K

Atmosphere Vaccum, 1x107° torr
Interlayer Cu( 0.5 mm)

Area for FEM Y z

10
. 515304

Fig.l Configuration of specimen(unit : mm)
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Fig.3 Measurement positions of residual stress
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Fig.4 Finite element model
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Fig.5 Geometry of 4-point bending test
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Fig. 8 Distribution of residual stress by FEM
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and residual stress

pe Heo me
200°C, 3007C, 400C, 500CY =
2AAE dANeE F7

=
30,
o
e
w
>
o,

[e]
39

o rlo

, olz exo W AELH] WHRE A
Hed 1, 339 AA
A 7bE B AFLHEHES YERY, Ato]E R
& 3e7h F7hgel wel 2000 M me
e dehdn 3, 500C Aol E

g

o]
=

.,_,
o
wy 7
1t
o
o
o
o
S
S
o
s
2

olo
Bt

G = s
o Aol Aol Hxol WA A @
o AFLALS VWS & F At oggo
Aol Ze] FHESFE AF S Tade €U
& Eo 2AMEFY Zrt9 1HEY Brazing
fillere] €3} "oz Addy
200
A joint
- o 2007
[ ®: 3007
= a: 007
E\: - S00°C
©
4 100#
A
?g
2
]
-4
N —_ N
0 2 4 6 8 10 12

Number of cycle (N)

Fig.10 Distribution of residual stress along
the edge line
3.4 gH2A Aol 20 2|5t FE &
Grjol 2ol W} AYAFVFEAY
Fig.1lel JehlAth. 2ol He vhst
BE 2R DA 2SI FAHgel Wt 4
YAgRFEARS Ao HFHoz Zi3
gom, F71Ee diolFLEI} £ 84S 7
v A2 @ F Y ojgFe] ditolE
F7Hgol mebd RR$E] Frhshe AL F
3 F9 #©aAd B4, 53 A¥EE A o
goletu AZEHY, o)FA Frtd FHEY
Age/aEAeAY FBREE 2A AL

FQ A8l A

o
rE
m ok
il

- 106 -



Aoz Aztdo

400

®:200°C
350F 0. 30

F | [w:a00c
& 300
2
<]
1]
£
w
3
1
4
3
50
0 1 2 3 4 S 6 7 8 9 101

Number of cycle (N)

Fig.11 Relation between the cycle number and
the thermal cycle temperature
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Fig.12 The Relation between bending strength
and various thermal cycle temperature
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