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Joining of ALO: to Kovar using active filler metal
of Ag-35mass%Cu-2mass%Ti

Kenji Otstkat Michihiro Tacavitt and Akira Muroutt

Abstracts

Effects of active filler metal composition on the shear strength and reaction
products of Al:O; — Hovar joints were studied. The variation of microstructures
of reaction products formed at the interface between Al:O; and active filler metal
was investigated by scanning electron microscopy, auger electron microscopy.

Increasing of Cu component in the active filler metal (Ag-35mass%Cu-
2mass%Ti) improves shear strength about 210~240MPa of Al:O; — Kovar joints
brazed at 1123K for 900s and thickness change of active filler metal do not influ-
enced on the shear strength of ALO: — Kovar joint.Reaction layer Tiw (Cu,

AD1sO1ws were formed in the interface between active filler metal and ALOs.

High

shear strengh of Al:Os — Kovar joints are attributed to the formation of these

reaction layers.
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Fig. 1 Cross-sectional SEM micrograph and Ti
distribution of ALO;-Kovar joints brazed

Table 1 Chemical composition of Kovar(mass%) with active filler metal at 1123K for 900s.
Ni [Co|Mn|si[Mglzr € ALl Ti[Fe a) SEM micrograph, b) Tik a
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Table 2 EDS analysis of reaction products form-

X500mm) B L 59 9Imass¥ 7 3+ (¢ 10mm, ed in the Kovar-activefiller metal inter-

SSA-S) *#)$10X10mm it L, = ¥ ) —#E1000 face of AL:Os-Kovar joints brazed with

TR E Uy 25 MITHROTERSE S 5 active filler metal 1123K for 900s
o & o

(Ag-35mass%Cu-2mass%Ti) Tk H, & x0.050m (mass%) _ , _

mObOEMEALI, —HIREEO - DOFBER L Fe | Co | Ni = Cu | Ag | Ti

HRD 55 M (Ag-2T.5mass%Cu-2mass96Ti) % _a | 4696 | 1499 | 2711 | 854 | 058 | 1.82
L . A 12 HHC AR bk % ¢ 45k L b | 5186 | 16.05 | 3114 | 144 | 0.00 | 0.01
1123KX900s &M TEEGABERIE - W TES
L#?, BAREOHS S E EPMA, EDS %4
ML, MICBRESEAREOIEESREA > MME:2Y]
Wr, BFEEEA — ¥ = BTk (AES) TR~/ B
BB OBRGEI BN EFEC XD ICEAWH
TRl L 727,

3. RRERRUEER

3.1 EEREOHS

T FE AN VESEHEESRETE O KRB TRE
ETiNH % Fig. 18R d, TiH7 VI FEA5HMA
M, A5MBREAIHME I - LESFIEICER L
THEY, TIAGRAHMOEREZEFELTH » 12,
Ao E a N~ VEERELHENNE TOMK%E EDS
THOM LIk LM% Table 2 & Fig. 21C/R9, 2
NV BEWAIMITRSELINETE, -
BEMRRDO—ERB A S M &G LT NI BASED LT

Fig. 2 Cross-sectional SEM micrograph of com-

Cu, TiBPWMNT 555, A5 ohbFhEncbL pounds formed in the active filler metal
BT, I AESHRIGENT 5, 2N ESE of ALLOs-Kovar joints brazed with active
WAIMEE LB TRAIMEKIEL Ti 841 filler metal at 1123K for 900s.
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Table 3 EDS analysis of compounds formed in
the active filler metal of ALO;-Kovar

joints brazed with active filler metal at
1123K for 900s (mass %)

Fe Ti Co N1 Cu Ag
25.09 | 1414 | 11.74 1.50 0.12

Fig. 3 Cross-sectional SEM micrograph of active
filler metal-Kovar interface layerin the A
1.0s-Kovar joints brazed at 1123K for 900s.
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Fig. 4 AES depth profiles of reaction layer in
the AL:Os-Kovar joints brazed with active
filler metal at 1123K for 900s.

Fig. 5 Surface morpholgy of the reaction layer
in ALO;-Kovar joints brazed with active
filler metal at 1123K for 900s.
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Table 4 EDS analysis of compounds formed on
the reaction layer in the AlLQO;-Kovar
joints brazed with active filler metal at
1123K for 900s(mass%).

Fe Co Ni Cu Ti Al
45.70 | 10.91 | 13.35 1.63 28.14 | 0.28
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Fig. 6 Shear strength of AlO;-Kovar joints

brazed with active filler metal at 1123K
for 900s.

A) Ag-35mass%Cu-2mass%Ti, 50 £ m
B) Ag-35mass%Cu-2mass%Ti, 100 zm
C) Ag-27.5mass%Cu-2mass%Ti, 50 u m
D) Ag-27.5mass%Cu-2mass%T1i, 100 £ m
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