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Fig. 1 Microstructure and element area distribution images of
Si, Ti, Cu for Si3N4/ Cu joint at 1 273 K for 25 min
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Fig. 2 XRD patterns of fracture surface
at 1273 K for 25 min

(a) —Fracture surface; (b) —After 10Mm polishing;
(¢) —After 20 Pm polishing
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Fig. 3 Thickness of reaction layer as a

function of bonding time at 1 273 K
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Table 1 Effect of holding time at 1273 K on

joining strength
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Fig. 5 Microcrack in ceramic near joint bonded

with Ti/ Cu/Ti interlayer at 1 273 K for 3. 6 ks
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Interfacial reaction and joint strength of
SizNy partial transient liquid- phase bonded with
Ti/ Cu/ Ti multi-interlayer

ZHOU Fei', LI Zhr zhang’
(1. Department of Materials Science, Jiangsu University of Science and Technology,
Zhenjiang 212013, P. R. China;
2. Department of M aterials Science, Zhejiang University, Hangzhou 310027, P. R. China)

[ Abstract] The partial transient liquid phase( PTLP) bonding of silicon nitride was carried out at 1273 K with T/ Cu/ Ti multt in-
terlayer. The effect of bonding time and interfacial reaction on the joint strength were investigated and the interfacial microstructures
were observed and analyzed using SEM, EPMA and XRD respectively. The formation and transition processes of interface layer se-
quence at the interface were discussed by diffusion path. It is shown that CuT1 transient liquid alloy forms on the surface of silicon ni-
tride and reacts with silicon nitride on the interface at 1273 K, forming the SizsN4/ TiN/ TisSiz+ TisSiy+ TiSip/ TiSip+ CusTip(Si)/
Cu gradient interface. Owing to the variation of concentration in transient liquid, the diffusion path in the subsequent reaction
changes. According to the microstructural analyses, the joint strength is affected by the thickness of reaction layer and the amount of

residual thermal stresses which are affected by the bonding time.

[Key words] partial transient liquid phase bonding; silicon nitride; interface reaction; diffusion path; bonding strength
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