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Joining of reaction bonded SiC ceramic using
TisSiC: powder as filler
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Abstract: The joining of RBSiC to RBSiC was successfully realized by hot pressing reaction joining process using
Ti3SiC2 powder as filler. The optimized technological parameters were obtained by orthogonal experiments, which
are the joining temperature of 1500 ‘C, the dwelling time of 30 min, the joining pressure of 30 M Pa and the interlay-
er thickness of 150 Bm. Under these conditions, the obtained shearing strength of the joint is 39. 49 MPa. The
mechanism of bonding was investigated based on observation of the microstructure, determination of distribution of
the elements and phase analysis at the welded area, which show that the mechanism of bonding at the interfaces is

interdiffusion and interfacial reaction.
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Fig.1 Diagrammatic sketch of instrument

used to determine weld strength

2.2 IEACSEEG SR

RATIM T 4 MHEFEAE 3 MAFKFETRIER
LRGSR ZRP T LI T BIERRAKT 1L KT
2. K3, j BoRE) Al 1 RARIERRRT R S
HIZKF 1 B S FR AR 2 A 11 ) R iR X
WOCRHE . 2= Ry Ron %) P T I AR
I} F R K E S RAMEZZ, RIEHLKAD, ATH
HWir 5 DAL 32 M R 20K

R2 IERSER TR LR A&
Table 2 Processing parameters in

orthogonal experiments

Joining Dwelling Joining Interlayer
Level of : :
" temperature/ time/ pressure/ thickness/
testing C min MPa Hm
1 1300 30 20 100
2 1400 60 30 125
3 1500 90 40 150

#£3 Lo(3") EXXLHE
Table 3 Orthogonal experiments

Sample  Temperature Time Pressure Thickness
No. level level level level
1 1 1 3 2
2 2 1 1 1
3 3 1 2 3
4 1 2 2 1
5 2 2 3 3
6 3 2 1 2
7 1 3 1 3
8 2 3 2 2
9 3 3 3 1

FIFH IEAC LR v JR 3, MR R &£ .
I; VLR IO fME, WfEsET 25408 1500 C,
30 min, 30 MPa, 150 Mm . F775 3 i B g 00
N 39.49 M Pa, 7EEEME NS, KAEEF
2R A Wi . R Ry T DLE e
BB R TR bR s oK, vk R ) 2R IR
2., AR TR AR FR AR B R B .

R4 ELKBERE D

Table 4 Experimental results and analyses

Sample Joining temperature/ Dwelling time/ Joining pressure/ Interlayer thickness/ Weld strength/

No. C min MPa Hm MPa
1 1300 30 40 125 14. 814
2 1400 30 20 100 19. 983
3 1500 30 30 150 39.492
4 1300 60 30 100 19. 842
5 1 400 60 40 150 19. 432
6 1500 60 20 125 31.075
7 1300 90 20 150 20. 313
8 1400 90 30 125 23.428
9 1500 90 40 100 19.510
I; 54.969 74. 289 71.371 59. 335

II; 62. 843 70. 349 82.762 69. 317

11} 90. 077 63. 251 53.756 79.237

R; 35.108 11. 038 17. 615 19. 902
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Fig.2 Effects of technological parameters on weld strength referring to sum of

weld strength as given in Table 4 at same level

(a) —Weld strength vs joining temperature; (b) —Weld strength vs dwelling time;

(¢) —Weld strength vs joining pressure; (d) —Weld strength vs interlayer thickness
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Fig.3 SEM micrograph and EDX patterns of
SiC/ Ti3SiC2/ SiC interfaces
(a) —SEM micrograph of interfaces;
(b) —Distribution of Ti, Si and
C along line as marked in Fig. 3( a)
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Fig. 4 XRD pattern of fractural surface
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