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Joining Strength and Microstructure of Sintered SiC/SiC Joints
Prepared by Active Brazing Process

LIU Yan'?, HUANG Zheng-Ren', LIU Xue-Jian', CHEN Jian'"
(1. Shanghai Institute of Ceramics, Chinese Academy of Sciences , Shanghai 200050, China;2. Graduate University of the Chi-
nese Academy of Sciences, Beijing 100049, China)

Abstract ; Sintered SiC ceramics were brazed with itself by ternary Ag-Cu-Ti filler metal foil. Effects of bra-
zing parameters such as temperature, holding time on joining strength, together with interface microstructure
and reaction products were investigated. Experimental results/ indicate that joining strength has peak value
with the increasing of brazing temperature and holding time, and the max four-point bending strength of
SiC/SiC joints reaches 342MPa. The joining strength |increases first with the increasing of brazing tempera-
ture and holding time due to thickening of the reaction layer, then decreases due to evaporation of the filler
metal. A uniform compact reaction layer-of-about’1 wm thickness is found at the interface between SiC and
filler metal, which is formed by the reaction of active element Ti of filler metal and SiC substrate. TiC and
Ti;Si; are confirmed) as the reactive products by XRD and EDX.

Key words: Ag-Cu-Ti filler metal; SiC; joining strength; microstructure
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Table 1 Properties of sintered SiC ceramic

Coefficient of

Density Elastic modulus Flexural strength Toughness .
i 1/2 thermal expansion
/(g+cm ™) /GPa /MPa /(MPa - m”"") /(1075 - K1)
SiC 3.10£0.01 360 +6 523 +36 3.5~4.0 2.6

%2 =it Ag-Cu-Ti I&H}ERE
Table 2 Properties of ternary Ag-Cu-Ti filler metal

Coefficient of

Composition Density Point of liquid Point of solid .
/9 /( -3 /% /o thermal expansion
’ grom) /(107 - K"
Ag-Cu-Ti 63Ag-35.25Cu-1.75Ti 9.8 815 780 18.4
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Fig. 1  Effect of brazing temperature on joining strength of
SiC/SiC joints
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Fig.2  Effect of-holding time on joining strength of SiC/SiC joints
brazed at 900°C
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Fig. 3 . Fracture face photographs of SiC species brazed at different temperatures for 10min
(a) 860°C; (b) 900°C
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Fig.4 Interface microstructures of SiC/SiC joints brazed at different temperatures for 10min
(a) 860°C; (b) 900°C; (c) 940C
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Fig.5 XRD pattern of SiC/SiC joints brazed at 900°C for 10min
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Table 3 Interfacial EDX result of SiC/SiC joints
brazed at 900°C for 10min

Composition/at%
Position
Ag Cu Ti C St
Location A 3.14 1.83 26.8 52.4 15.83
Location B 2.57  92.57 - - 4.71
Location C  86.61  10.22 - - 3.18
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