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Interface of SiC joints welded by
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Abstract: The joining of recrystallized SiC ceramics was achieved by hot pressing reaction welding using particulate filler
composed of Ti/ Ag/ Ti. When the welding temperature was 1 030 C, the maximum bending strength was obtained to be
116. 8 MPa, equal to 73.4% of the strength of the SiC ceramic matrix. SEM studies reveal that a reaction layer forms
between the filler layer and the SiC ceramic, the thickness of the reaction layer is remarkably affected by the welding tem-
perature. The results of EDX and XRD analyses indicate that the reaction layer is mainly composed of TiC, TisSi; and
Ti3SiC,, among which Ti3SiC, is neighbouring with the SiC ceramic, and TiC is neighbouring with the filler layer. T he
filler layer consists of a white phase accompanied by a black phase. T he white phase is mainly composed of AgTi, and the

black phase includes Ti and AgT1i;.
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Fig.1 Schematic of welding process

2 HiREiHe

2.1 PR BEXT B R ) R

Bl 2 Bion b IR iR B S U B K
. HE 2 0TLIEMTE H, BEREXNIERER
M LR . 7R 1 000 CIEEER, PUESomE Imlik;
MARBEEE N 1 030 C, AR REME, N
116. 8 MPa, & RIF(159. 2 MPa) [K173. 4% ; A5
TRBAR MRS, JRERE B DN . ISR
IREERIIBT DRI, 1000 CHEBAS R HREE, WiZEs
P TR SRR I AL « X JE RO EER AR, 15
BLS SiC A f8 kAR B S R RN, S 45
B R P AR BRI LB A R R B T v, M A
120
110
100
90
80 -
70+
60 F
50

Bending strength/MPa

1000 1020 1040 1060 1080 1100
Welding temperature/'C

B2 BRSNS EESEZRERRR

Fig. 2 Relationship between bending strength of
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Fig. 3 Micrographs of interfaces of
SiC/ Ti/ Ag/ Ti/ SiC system welded

at various welding temperatures
(a) —1 030 C; (b) —1 100 C
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Table 1 EDX analyses at various positions

as shown in Fig. 3( a) (mole fraction, %)

Position C Si Ag Ti
A 10. 66 19. 09 5.18 65.07
B 12.35 0.48 42.39 44.78
G 6. 74 0.29 0.81 92.16
D 6.53 0.31 10.91 82.25
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Fig. 4 Schematic of XRD phase analysis

positions of SiC joints
A —Reaction layer; B —Filler layer
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Fig. 5 Phase analyses of SiC/ Ti/ Ag/ SiC joints
at various positions as shown in Fig. 4
(a) —Position 1 as shown in Fig. 4;

(b) —Position 2 as shown in Fig. 4;
(¢) —Position 3 as shown in Fig. 4
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