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Joining of SizN, to SisNy was carried out using Ag-Cu
filler metal containing Ti, Zr, V and Nb as an active
metal. Bonding treatment was performed at 1173 to
1473 K for 1h in a vacuum. The shear strengths of the
joints brazed at 1173 to 1473 K using active filler
metals containing Ti and Zr were 150 to 250 MPa. The
fracture position of the joints after shear test was the
filler metal or mixture of the filler metal and SisN4. On
the other hand, the average shear strengths of the
joints brazed at 1373 K using active filler metals con-
taining V and Nb were 144 and 163 MPa, respectively.
The fracture position of the joints using these filler
metals was the interface between filler metal and SizN,
in all cases. The active filler metals containing Ti and
Zr yielded TiN and ZrN fine grains close to the SizN,.
No fine grains were observed in the joint using active
filler metal containing V and coarse columnar grains of
V3Si were observed. Therefore, it is concluded that the
fine grains of the nitrides formed close to the SisN, is
responsible for the substantial bonding between filler
metal and SisNj,.

Key-words : SisN, Ag-Cu filler metal, Active metal, Ni-
tride, Silicide, Fine grains
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Fig. 1. Shear strength of the SizN,/SizN, joints brazed at 1173
to 1473 K for 1h using Ag-Cu+Ti and Ag-Cu+Zr active filler
metals.
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Fig. 2. Schematic illustrations of fracture position of the brazed
SizN,/SisN, joints after shear strength test; (1) filler metal, (1)
mixture of filler metal and SizN,, (II) and (V) the interface be-
tween filler metal and SizN,.

Fig. 3. Optical micrograph of the interface in the SisNy/SisNy
joint brazed at 1473 K for 1h using Ag-Cu+Ti active filler metal.
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Fig. 4. EPMA micrographs of the interface in the SizN,/Si;N,
joint brazed at 1473 K for 1h using Ag—Cu+Ti active filler metal;
(a) secondary electron image, (b) Ti K« image, (c) Ag L« im-
age, (d) Cu Ka image, (e) Si Ka image.
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Fig. 5. X-ray diffraction patterns of fracture surface of the SisN,/

SizN, joints brazed at (a) 1173 K and (b) 1473 K for 1h using Ag-
Cu+Ti active filler metal.

Fig. 6. Optical micrographs of the interface in the Si;N,/SisN,
joints brazed at (a) 1273 K and (b) 1373 K for 1h using Ag-
Cu+Zr active filler metal.
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Fig. 7. EPMA micrographs of the interface in the SizN,/SizN,
joint brazed at 1273 K for 1h using Ag-Cu+Zr active filler metal;
(a) secondary electron image, (b) Zr L« image, (¢) Ag La image,
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Fig. 8. X-ray diffraction patterns of fracture surface of the Si;Ny/
SizN, joints brazed at (a) 1273 K and (b) 1373 K for 1h using Ag—
Cu+Zr active filler metal.
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Fig. 9. Shear strength of the Si;N,/Si;N, joints brazed at 1173
to 1473 K for 1h using Ag-Cu+V and Ag-Cu+Nb active filler
metals.
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Fig. 10. Optical micrographs of the interface in the SizN,/SizN,
joints brazed at 1473 K for 1h using (a) Ag-Cu+V and (b) Ag-
Cu+Nb active filler metals.
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Fig. 11. Thickness of reaction layer formed at the interface be-
tween filler metal and SizN, in the SisN,/Si;N, joints brazed at
1173 to 1473 K for 1h using Ag-Cu-+Ti, Ag-Cu+Zr, Ag-Cu+V
and Ag-Cu+Nb active filler metals.
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Fig. 12. X-ray diffraction patterns of fracture surface on the
filler metal side of the Si;N,/SisN, joints brazed at (a) 1373 K and
(b) 1473 K for 1h using Ag—Cu-+Nb active filler metal.
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Fig. 13. TEM micrographs of reaction product formed in con-
tact with SizN, in the SizN,/SisN, joints brazed at 1373 K for 1h us-

ing (a) Ag-Cu+Zr and (b) Ag-Cu+V active filler metals.
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