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Cu/C/C EEMB AL F Cu/Cus, Zry, /Ti, (Cu, Ni) + Ti(Cu, Ni) + TiCu+ Cu, TiZr/TiC/C/C BE &M K. BEE L2
SHEN T TiCu Al Cu, TiZr KW ARZHIE 5 TiCCu, ND, HT A A B L 1 S 454 5 Cu/Cusy Ze /Ti, (Cu, ND +Ti
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Abstract: C/C composite and TC4 were brazed using TiZrNiCu filler metal and Cu/Mo composite in-
terlayers at 820-940°C for 1-30min. The interfacial microstructures were investigated by scanning elec-
tron microscopy and electron energy spectrum analysis. The results showed that the sequence of the
interface structure at low brazing parameters can be described as the following: Cu/Cu;, Zr,, /Ti, (Cu,
Ni) +Ti(Cu,Ni) + TiCu+Cu, TiZr/ TiC/C/C composite. With the increased brazing parameter, TiCu
and Cu, TiZr disappeared, and Ti(Cu,Ni), appeared. The interface structure was changed to Cu/Cus,
Zry,/Ti, (Cu,Ni) + Ti(Cu, Ni) + Ti(Cu, Ni), /TiC/C/C composite. For high brazing parameters, the
interface structure was composed of Cu/Cu;, Zry,/Cu(s. s) + Ti(Cu, Ni),/TiC/C/C composite. The
thickness of Cus, Zr;,and TiC reaction layers increased with the increased brazing temperature and the
prolonged holding time.
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Fig. 1 Assembly schematic diagram of specimens
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Fig. 2 Microstructure of the brazed C/C composite/ TC4 joint(850°C /5min)

(a)whole interface; (b) Cu/C/C composite interface
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Table 1 EDS results of each zone at the brazed C/C composite/Cu joint (850°C /5min)

Atom fraction/ %

Layer - - Possible phase
Ti Zr Cu Ni C
A 2.9 19.9 73.8 3.4 - Cus1Zriy
B(black particle) 59.0 5.7 18. 6 16.7 — Tiy (Cu, ND
B(grey block) 41.3 6.5 35.4 16. 8 — Ti(Cu, ND
B(bacilliform phase) 44,7 2.8 49.6 2.9 — TiCu
B(matrix phase) 19.2 21.2 47.7 11.9 — Cu, TiZr
C 17.1 3.9 1.7 0.3 77.0 TiC

MEFIR TS50 i 23k A i 1 H Al i 28 METIR T LS54k S T i BT AR IR 920°C 4 I At
Mo B3 AR EE 900°C (AR I ] 10min DL K 4T ] 5min) ,C/C & & 4 B/ Cu $2 3k F 1w N7 9t &
FERE 920°C AR Smin BF C/C EAME/Cu sk A THBMWA L, kbR MG EEL A RN
FHEE R . NE 3 Ca) 0] DL s BF 4% ot 1 FF R ST CuMl B R N )Z; B Z M IRE RO RN E,
(TiCw LA K 2L F L A AH (Cu, TiZo) B &R FEAE HRsEh A RS BIZMARCEANFEE, KAETHE
PRI 0 3 AN 2. A R REIE Ca MIFEHEN AR B8 B E C/C E A MBS B B, i 17 16—
B iR 2B 2 Mg O RIFZAEmAH DNRAHRY . WE N C 2L R T 2385 C
BZEC IRl C/C B G MRS &R B TH 1Y R 2 . J 1 JEL B A

TiZrNiCu
o LCi;ht grey.block »
' A iﬂ/ver,'\%fgy/block
] A
B

K3 C/CEAME/CutkAELEH  (2)900°C /10min; (b)920°C /5min
Fig. 3 Microstructure of the brazed C/C composite/Cu joint (a)900°C /10min; (b)920°C /5min
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Table 2 EDS results of each zone at the brazed C/C composite/Cu joint (900°C /10min)

Atom fraction/ %

Layer - - Possible phase
Ti Zr Cu Ni C
A 3.1 20.1 74.4 2.4 - Cus1Zris
B(black particle) 59.4 4.3 19.5 16. 8 Tiy (Cu, Ni)
B(grey block) 41.2 4.2 42.2 12.4 — Ti(Cu,ND
B(light grey block) 29.6 2.8 53.5 14.1 — Ti(Cu,ND»
C 28.9 1.9 1.7 0.2 67.3 TiC
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Table 3 EDS results of each zone at the brazed C/C composite/Cu joint (920°C /5min)
Atom fraction/ % )
Layer - - Possible phase
Ti Zr Cu Ni C

A 3.9 18.6 74.6 3.3 — Cusi Zryy
B(light grey block) 29.6 2.8 53.5 14.1 — Ti(Cu,ND»
B(silver grey block) 1.6 3.4 94. 6 0.4 — Cu(s. s)

C 29.2 1.0 5.3 0.4 64.1 TiC
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(a)880°C /5min; (b)900°C /1min; (¢)900°C /5min; (d)900°C /30min
Fig. 4 Effect of brazing temperature on the interface structure of the joint

(a)880°C /5min; (b)900°C /1min; (¢)900°C /5min; (d)900°C /30min
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