BALESZAFE £ 674 £95(2003)432-435

Ti41H—tERZAWCSICLCu&D

INJL R BEIES

AR A h R AR
B R L~ 7 ) 7 OV L5 F
SRR B B BB SEFT

J. Japan Inst. Metals, Vol. 67, No. 9 (2003), pp. 432-435
© 2003 The Japan Institute of Metals

i [

Pulsed Electric-Current Bonding of SiC to Cu with Ti Intermediate Layer
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The bonding of SiC (pressureless—sintered silicon carbide) and Cu (oxygen—free copper) with a Ti intermediate layer was
carried out using pulsed electric—current sintering. The influences of the intermediate layer on the bond strength and the micro-
structure of the joint were then investigated by SEM and TEM observations. The bonding conditions were varied between 923—
1173 K for 1.8-3.6 ks under a constant bonding pressure of 24 MPa. The bond strength of SiC to Cu with a Ti intermediate layer
showed marked improvement, whereas the direct bonding without an intermediate layer resulted in the separation of SiC from the
Cu specimen immediately after the bonding operation without any application of external load. TEM observations of the joint in-
terface with the Ti intermediate layer revealed that a TiC layer ~300 nm thick and a Cu solid-solution layer ~70 nm thick had
covered most of the interface, with the Cu layer formed between the TiC layer and the SiC matrix.
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Fig. 1 SEM micrographs of SiC/Cu joints pulsed electric—cur-
rent bonded with the Ti intermediate layer: (a) 973 K-3.6 ks
and (b) 1173 K-3.6 ks.
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Fig. 2 SEM micrograph and EDX images of SiC/Cu joints
bonded for 3.6 ks at 1173 K with the Ti intermediate layer.

Fig. 3 TEM micrographs of a SiC/Cu joint interface bonded
for 3.6 ks at 1123 K with the Ti intermediate layer: (a) bright
field image, (b) SAD pattern from the TiC layer, (c) SAD pat-
tern from the Cu layer, and (d) SAD pattern from the SiC
matrix.
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Fig. 4 EDX spectra from spots represented by the cor-
responding letters in Fig. 3(a).

Fig. 5 TEM micrographs of a SiC/Cu joint interface bonded
for 3.6 ks at 1123 K with the Ti intermediate layer: (a) bright
field image and (b) dark field image.
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