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Table 1 Chemical compositions and melting point of Ag-
Cu-In-Ti brazing fillers
& JLRE R w( BT, %) JRARZIRLE T/°C
=2
Cu In Ti Ag  [EARZE  WARZ
1 15~26 9~16 4.1~6.9 #xi 648.8 738.9
2 15~26 13~20 4.1~6.9 4v@E  640.5 741.0
3 18~29 9~16 3.2~4.0 & 659.7 734.4

FHOGSCHRF W], 70 i1 Bl 88 22 2 o T o P2 46



74 B

a2,
q—

E118 % 36 &

P REA R P e/ 4 SR 4 R R AR, 117 s
TSR AL 7 1 7E Si0,,/Si0, E-&#RER)ZE I T
VAR I I AT RE DL AR IS 2 3k 1 R AR AU .
7E Si0,,/Si0, MR E WA HF 0.4 ~1.0 mm IK 1.0
~2.0 mm MZERE R TN TR B IR 20 A 4 ik
FEHAE Si0,,/Si0, FHRE AT L, #5220 0 8 mm
x5 mm, )2 Ag-Cu-In-Ti EF AR5l R 76 W 1R 1w, 48
HRETRL, B 1 R AL

¥

=]

$i0,/5i0,

(==}

E 1 SiO,/Si0,-Mo & &#E##ELTEE (mm)
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Fig. 2 Shear strength of joins brazed with No. 1, 2, 3
brazing fillers

b ENETRE S R Si0,,/Si0, il 5T 2 14 $E Sk 1
HEEERAT.
2.2 BELWMALRRBARK

3 i Ag-Cu-In-Ti £FBHF AR Si0,/Si0, & & # k
SHE 4 IS Sk O AL 4L E 3 fis, i LR
3 FhdE sk TR AT REER S PR A 5 A R AT, 33k
HEIE Si0,,/8i0, EAMEMNIE B T BA — & B B
(A I 2% | 30 40 A 4 A, 53 A 2 — 6 68 1) J2 i
PHUZ. 1 SEF RISk 5 N BE b 25 A d ol B
W BT A A 8 B b A3 A o R TR R R K €,
HUlRHH, Si0,./Si0, & A A RHU f2 7 J2 5B K298 5
wm, B S K AR . 2 S AT RIS 2
SEFEE K €6 R B S a2 | HLVRA R K €5 1 Btk
AHI B, Si0,,/Si0, KA MRHIU 5 28 B K240 3
wm, HA MK AR 1 SRgRE . 3 S47R
JIAR Sk AU B2 DL B A 32, K 6 A AR A5
A H Si0,,/Si0, &G # R B R 2 R BE /N 1
wm ZEA7, A A K A+ F 8 b

Bl 4 Ry 51 3a AR IR 6T 48 4b o0 K TH 43 A6 RE
i, Hor Si0,/Si0, B A MBS A 4k A
Xk 25 Ag, In BFROT R, 1 K (A 25
Cu M Ti JTE. K5 A 5K 3b,c MX R EFSELL Ti
JCRMTE G, S5 4d X AL 1 S4T RT3
3k Si0,/Si0, EA MBI 5 wm JEE R ) & K
IEEH —E ' Cu TR, 2 5/ 3 SER TR
BRI AR A 1 AP L AR AT 2 L X
B A K T JCER T 2 5 3 SAPRHELTEET
Ze TPl XS AT Ti SR AFAE,2 414 Ti ot
R AR B A E 3 54T 4% Ti LR EE T
BAE Si0,,/Si0, & A AR ) ST 5 1 )2

X 3a A FRIE X A T EPMA 4347, 15 3145
XA TR SR ILE 2. 45EF 4 hioc Km0 A



%12 ¥

HE ST, % . Ag-Cu-In-Ti 4F BH4F 2 Si0,,/Si0, 2 & M 5 484 4 o5 3k 4 4 ROHLIE 75

Si()zgsul{

7 y:
Mo f}j e ,% Mp

%
2

e s,

10 pwm 3 | {10 pm

4

(b) 2 S4FH

(c) 3 S4FFL

3 Si0,/Si0, E&ME - A SIEELRMAR
Fig. 3 Microstructure of SiO,/SiO,-Mo alloy joints
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Fig. 4 Area distribution maps of elements within joint brazed with No. 1 brazing filler ( Fig. 3a)
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Fig. 5 Area distribution maps of element Ti
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Table 2 EPMA analyzed results of microzones marked in
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f X BT
Ag Cu In Ti Si 0O Mo

1 1.6 34.1 1.7 41.7 6.3 14.7 —  Cu-Ti,Ti-Si,Ti-O
2 754 89 1.1 0.5 — 14.1 — Ag(s,s)

3 7.0 71.6 0.1 19.1 — 2.2 — Cu(s,s)

4 1.4 60.4 — 351 — 3.1 — Cu-Ti

5 2.7 49.6 1.8 28.3 — 17.6 0.1 Cu-Ti, Ti-O
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Fig. 6 XRD spectra of thefractured surface of joint brazed
with No. 1 brazing filler

3 DX 5 A, TR K (B 1 4 XY Cu-Ti A
Cu,Ti; A &M 5 X5 Si0,/Si0, & & 4R
1 XA 2L, (HAS B Si JB &, Fr & Ak Cu,Ti Al
TiO.

ZE LAl 1 S EFBHE 800 °C/10 min T.75
TRk T Si0,,/Si0, AR R 4R A 4 22 1]
=B AAR N Si0,—Cu, Ti, 0 + TiO + TiSi,—Ag
(s,s)/Cu;Ti/Cu(s,s)—Cu;Ti + TiO—Mo.

AT A 434 T, 1 ST R TR AT S5 T Y T
TCR AR 5 AEBER P 520z J2 v i FLE
ARG LA CugTi AT 2CHAR 3 A 7 B> BT 4 1) AR
o NI e TR BT SR AR . SCHREE I, 7 TR
@%E\’ﬁﬁl\%liltlﬂ (I K o 0 ok - 55, — 78 Fil — 46
kJ/mol ", AT LAk A A v R ELA K G 6 B DR I
Peid RPN S A Y 2 SATR R SR AL IS
WHEITE Ti ML T 1 S EPR R 25 5 K45 HE PR
FH R B Si0,,/S10, B A # kR 1 & 4, mi7E
ERRHZ A W B 4R X E 518 5a (Y445
AR, 2 SAPR Ti JC X TSR SR (0 3R AL AR
FHIES X T RBIE 2 55T Rk Sk b 5y o B B Ao
PEAGN 1 ST AL A

3 % #®

(1) 7£800 C/10 min T2 FRH 1 4Pk} Ag-
(15 ~26)Cu-(9 ~16)In-(4.1 ~6.9) Ti Frf3-3 {4
S BB By o B B sy, A E 24. 1 MPa.

(2) WEMHICE Ti 5 Si0, KA N Ti +Si0,—

KR, TRITE, KINE, 5. Cu25Sn-10Ti 1& HEAFRE Si0,/
Si0, ZAMBHS Invar 54 [ 1], AR, 2014, 35(3): 53
-56.

Zhang Dalei,
Si0,;/Si0, and Invar alloy using Cu-25Sn-10Ti filler alloy[ J].
Transactions of the China Welding Institution, 2014, 35(3) . 53
-56.

W Bk, BRET, B OME Si0,/Si0, HAMEE
TiAl EFRLT]. MPRETARR, 2012(2) : 41 -

Chen Bo, Xiong Huaping, Mao Wei. Joining of SiO,/SiO, com-
posite to TC4, Tiy Al and TiAI[J].
ing, 2012(2) : 41 -45.

Schwartz M M. Ceramic Joining[ M ].
1990.

X Z, kR, il WS, 4% Sio, BEIHE 5 TC4 BhE &
WEHEEFIR (D], MREEHE, 2009, 30(2) : 117 - 120.

Liu Duo, Zhang Lixia, He Peng, et al. Active brazing of SiO,

(2]

Qi Junlei, Zhang Lixia, et al. Active brazing of

TC4, Tiy Al

Journal of Materials Engineer-

Ohio; ASM International ,

(5]

glass ceramic to TC4 alloy[ J]. Transactions of the China Welding
Institution, 2009, 30(2): 117 - 120.

Liu H B, Zhang L. X, Liu D, et al. Interface microstructure analy-
sis of Si0, glass ceramic and Ti-6Al4V alloy joint brazed with Ti-
Zr-Ni-Cu alloy[ J]. Materials Science and Technology, 2010, 26
(2): 188 —192.

REARY, R, Bk ¥, AF
S T T e[ ]
112.

TR 4 B R R A
JE4ESER ) 2013, 34(9) . 107 -

(7]

Xiong Huaping, Wu Shibiao, Chen Bo, et al. Progress of methods
Trans-

107 -

for decreasing thermal stresses in ceramic/metal joints[ J].
actions of the China Welding Institution, 2013, 34 (9) .
112.
[8] Miedema A R, Boer F R, Boom R. Model predictions for the en-
thalpy of formation of transition metal alloys[ J]. Calphad, 1977,

1(4): 341 -359.

EB BT : Apscir, 1988 4F A i1, By 30 TR0, £ 3
HEFR Y BUREARTSE. Email; 11402wj@ 163. com
BIRAEE . seter, B B,

Email ; xionghuaping69@ sina. cn



