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Fig. 1 Effects of bonding temperature on
joint strength and reaction layer thickness
I —Interface fracture;
M —M ixed fracture of interface and ceramic;

C —Fracture in ceramic near interface
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Fig. 2 Dependence of joint strength and
reaction layer thickness on bonding time

I —Interface fracture;
M —M ixed fracture of interface and ceramic;

C —Fracture in ceramic near interface
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Fig. 3 Schematic diagram illustrating four

types of fracture( I ~ IV) in bending tests
(a) —I, interface fracture;
(b) —1II and (¢) IIl, fracture in ceramic near

interface and in reaction layers;
(d) —IV1, (e) —IV2 and (f) —I\-3,

mixed fracture of interface and ceramic
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Fig. 4 M acrographs of fractured surface
in joint bonded at 1323 K for
holding time of 0. 9ks (a) and 3. 6ks (b)
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Fig. 5 SEM micrographs of reaction
layer surface of interface fracture
(1323K for 0.9ks) (a) and
mixed fracture( 1323 K for 3. 6ks) (b)
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Fig. 6 Residual stress distribution
at interface, 1323 K
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ceramic strength, residual stress and joint strength and fracture type
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JOINT STRENGTH AND FRACTURE IN
Si3N4/ Ti/ N1/ Ti/ Si;Ns PARTIAL
TRANSIENT LIQUID-PHASE BONDING

Chen Zheng, Zhao Qizhang and Wu Bin
Department of Welding, East China Shipbuilding Institute,
Zhenjiang 212003, P. R. China
Xu Jinquan and Li Zhizhang
Department of Materials Science and Engineering,
Zhejiang Unwersity, Hangzhou 310027, P. R. China
Sui Runzhou and Lou Hongqing
Department of Mechanical, South China University of
Science and Technology, Guangzhou 510641, P. R. China

ABSTRACT Partial transient liquidphase bonding was performed using Ti/ Ni/ Ti multrinterlayers on SizN4 ceramic
under the conditions of temperature 1273~ 1423 K, time of 0. 9~ 7. 2ks and pressure of 0. 1 MPa in a vacuum. The ef-
fects of bonding temperature and time on fourpoint bending strength and fracture type of the joints were investigated,
based on the experimental results by SEM, EDS and XRD analyses. By using the thickness of reaction layer to character
ize the interfacial strength, using residual stress Oy to evaluate the fracture in ceramic near the interface, and using resid-
ual stress O to evaluate the fracture along the interface, a model has been proposed to describe the relationship between
interfacial strength, ceramic strength, residual stress and joint strength, and three fracture types.

Key words interfacial strength joint strength residual stress

(4miE  HEIA)



