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Characteristics of Bending Strength and Residual Stress Distribution
on High Thermal Cycle of Ceramic and Metal Joint

Young-Chul Park, Sun-Chul Hue, Myoung-Hwan Boo,
Hyun-Su Kim and Jae-Wook Kang
Key Words : SisN./STS304 Joint (Ml 2F2)/F%4 §4), Residual Stress Distribution (%H5-#
+32), X-Ray Stress Measurement (X4l 5% Z3), 4-Point Bending Test (473
T3l A)%), Fracture Strength (ZFsH74%)

Abstract

Since the ceramic/metal joint material is made at a high temperature, the residual stress
develops when it is cooled from honding temperature to room temeprature 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 j()il;t 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. The residual stress increases at 1 cycle of thermal load but decreases in 3
cycles to 10 cvcles of thermal load. And 4-point bending test is performed to examine the
influence of residual stress on fracture strength. As a result, 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 in room

temperature
SizN, Cu STS304
E(GPa) 304 108 193
] 0.27 0.33 0.3
a(/K) [3.06x107°|17.7x107° | 16.5x107°

Table 2 Conditions of joinning

Brazing filler Ti-Ag-Cu
Temperature 1073 K~1123 K
Atmosphere Vaccum, 1x107° torr
Interlayer Cu(Thickness 0.5 mm)
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Table 3 Conditions for X-ray stress measure-

ment

System PS.PC/ PSF system
(Rigaku)

Characteristic X-ray Cu-Ka

Diffraction planes B-SiaN,(323)

Filter Ni

Tube voltage 35 kV

Tube current 40 mA

Collimeter ¢0.5 mm

Method sin¢ iso-inclination

method

Incident angle

¢=0, 15, 25, 35, 40, 45

Fixed time

300 sec/1¢

Stress constant

—806.5 MPa/deg

Peak position

parabola peak top
method
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