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In order to discuss the effect of a Ti intermediate layer on the strength of the friction—bonded joint of silicon carbide to cop-
per, the microstructure of the joint interface was observed with a TEM. Specimens to be bonded were rods of pressureless—sin-
tered SiC and oxygen—free copper. TEM observations revealed that reaction layers less than a few 10 nm thick were formed,
which were identified as Cu, TiC, and Ti5Si3 on the basis of SAD pattern and EDX analyses. The Ti;Si3 layer was partly formed as
discrete islands on the Cu side of the TiC layer. The Cu layer was located between SiC matrix and TiC layer, forming TiC/Cu dou-
ble layers. The TiC/Cu double layers presented preferred orientation relationships with SiC, which can be expressed by the fol-
lowing equations.

(1012) gu-sic// (111 1ic, [1210T6p-sic//[1107mic
(1012)m-sic// (111) ¢y, [1210]6m-sic//[110]cy

On the other hand, the TisSi; layer showed no preferred orientation relationship with SiC or Cu. In addition to these reaction
layers, amorphous layers of Si oxide ~100 nm thick were occasionally observed at the SiC/Cu interface. In the Cu—Ti mixing
region adjacent to the joint interface, Cu,Ti particles ~100 nm size in diameter were observed.
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Fig. 1 TEM micrographs of a SiC/Cu joint interface bonded
with the Ti intermediate layer: (a) bright field image, (b) dark
field image, and (c) SAD pattern from the TiC layer.
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Fig. 2 EDX spectra from spots represented by the cor-
responding letters in Fig. 1(a).
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Fig. 3 TEM micrographs of a SiC/Cu joint interface bonded
with the Ti intermediate layer: (a) bright field image and (b)
NBD pattern from the TiC and Cu layer.
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Fig. 4 TEM micrographs of a SiC/Cu joint interface bonded with the Ti intermediate layer: (a) bright field image, (b) dark field
image of Ti5Si3, (c) NBD pattern from the [010] pole of Ti5Sis, and (d) NBD pattern from the TiC and Cu layer.
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Fig. 6 TEM micrographs of a mixing layer adjacent to the
joint interface bonded with the Tiintermediate layer: (a) bright
field image and (b) SAD pattern from the [501] pole of Cu,Ti.
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Fig. 9 Schematic illustration of the SiC/Cu joint interface bonded with the Ti intermediate layer: (a) friction time ;=3 sand (b) #,
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{1012} Em DO F A3 {0001} FIC R THYE W & B 2 TEL
2IEmAHD. IO, HfEdh SICARB T & LTHW:
824, R OBERAEEINIZOTHAD. [[AkRIC Culd
b 6H-SiC #5dhICxT LT, PAEE TA > 6 [BIFF &\ 5 3k
PO {111} & {0001} & D E WIS FATIC /2 5 &\ D B4
FRBAR A B S 7 1, Dl bo TiC BIcBI L TN T &7
a2y, CulBicad L Ch#ATE s EBbhs. T
O, %kEeh 6H-SIC &R A & W2 ABEICE VT, K
(1) CTmRans HEfRA, CufE L SiCHHH & ORNICEHE
SN/ DTHHD LS 5.

5. #&

][]

EHEEBA VI — T HMiICk 585 3y 7 A/ &R RO
A IO EORETHT2FH2 D2 BEF/-0IC
TiA VY —t&BE AR A F & EEERE & O
FEB2/EF O FIRMAI R 2 TEM Bl22iC k- THIH AT L,
FE AR AT A 4t & BB L URTE
DO A B OFEBEKAEMEIC > W CEEINC ANz, B oni:
BREILUTOXI LT DN .

(1) TEM #Z2ofR, SiC A & Cu-Ti RAE RIS Am
KIGB OB PR TE /. ZOBESE 200nm LIF T, #¢
SRS R A O M AEICEWTEBHEINTELLD LN
TIEWICH . RIBE L SiC f4E LT Cu/TiC/ TisSis DIE
I S 7.

(2) BEERE 4=3s OFBE, PLMRO LHRIMOT;H
RIGBOE I 3. f 25 10s 235 &, RIGEDOE
IHRFEOITIE LI /> TEML /2.

3) Cu-TiRA&RHIZIZ, K 200 nm O Cu,Ti KO
HABZE I NI,

(4) AT SIC OE WML EEICHK % St Ok
T ENIC L PBESNEr -7, ORI SIC Rl

£ §£(2003)

%67 &

ORI EREEICkREINLZ &, TIA VT —1T
SEPEEE L TWAH T &, AEEEERIOBEDRO—
REixd T LamlEdsb.

(5) TiC/Cu2 EFEHHER I 5 TiIC B XU Cufg@ix, A\
AU F+ 5. oo TiC/Cu2 R, =56
I SIC RIS L T A MISR S @z F .

(1012) g-sic// (111) 1y¢, [1210]6n-sic//[110]1ic (1)

(1012) gur-sic// (111) ¢y, [1210T6m-sic//[110]cy (2)
COHMERPHANL T B84, SiIC/Culd, Cul@/TiCJEoD
REOKT I AT 4 v AT A= T TN bH 18% & 7%
D, L IBEEHEOBNILD LTV 2. L LB
FRBARMBAL T 5 LiE, TN DORE NPT FRIVF—RIIC
HETHAHZ & emkL, MRNCEGHRIOMN RICHFSL
TWAARREND 5.
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