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Effect of Ti Content in Active Filler Metal on The Reaction Products of
Al:Os;-Kovar Joint

by
Kenji Orsukat, Michihiro Tagamitt, Shin Satouttt and Akira Muroutt

Effects of Ti content on the reaction products of Al.O;- Kovar joints were
studied using active filler metal. The variation of microstructures of reaction
products formed at the interface between Al:O; and active filler metal was in-
vestigated by scanning electron microscopy, auger electron microscopy and X-
ray diffraction.

Increace of Ti content in the active filler metal improves shear strength of
Al:Os- Kovar joints brazed at 1123K for 900s and addition of 8.1mass% Ti im-
proves shear strength about 40% at the same brazing condition. Reaction layer
(TiO) containing higher Ti content were formed in the interface between active
filler metal and ALQO; and these reaction layers are attributed to higher shear

strength of Al:O;- Kovar joints.
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Tablel Chemical composition of Koval (mass%)

Ni Co Mn Si Mg Ir C Al Ti Fe
29 17 0.50.20.1 0.10.06 0.1 0.1 bal
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Fig. 1 Shape and size of specimens for shear test
and airtightness test.

a) shear test specimen,

b) airtightness test specimen
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Fig. 2 Thermal cycling of Al.Os- Kovar joints.
a) in air, b) in vacuum
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Fig. 3 Effect of Ti content on the shear strength

of Al:Os-Kovar joints brazed with active
filler metal at 1123K for 900s.

A): 2mass%Ti, B): 2.5mass%Ti,
C):5.2mass%Ti, D): 8.1mass%Ti
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Fig. 4 Cross-sectional SEM micrographs show-
ing reaction layer between Al:Os and active
filler metal of ALQO:;-Kovar joints brazed
with active filler metal at 1123K for 900s.
(a) 2mass%Ti, b) 8.1mass%Ti
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Fig. 5 AES spectrum of reaction layer in the
Al: Os-Kovar joints brazed with active
filler metal (2mass%T1) at 1123K for 900s.
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Fig. 6 AES spectrum of reaction layer in the

Al Os-Kovar joints brazed with active
filler metal (8.1lmass%Ti) at 1123K for
900s.
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Fig. 7 AES depth profile of reaction layer in the
Al;0s-Kovarjoints brazed with active fill-
er metal Qmass%Ti) at 1123K for 900s.
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Fig. 8 AES depth profile of reaction layer in the
Al:O;-Kovar joints brazed with active fill-
er metal (8.1mass%Ti) at 1123K for 900s..
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Fig. 9 X-ray diffraction patterns of reaction
layer in the Al:Os- Kovar joints brazed
with active filler metal at 1123K for 900s.

(a) 2mass%Ti, b) 8.1mass%Ti

Fig. 10

SEM micrographs showing surface mor-
pholgy of the reaction layer in Al:Os-
Kovar joints.

(a) 2mass%Ti, b) 8.1mass%Ti
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Table2 Result of EDS analysis of compounds
on the reaction layer in Al:O;- Kovar
joints (mass%)

Ti Ni Fe Co Cu Al

compound A 22.58 50.30 10.12 9.71 6.95 0.36
compound B 49.44 5.08 5.08 0.55 35.17 0.94

compound A:2. Omass¥Ti, compound B:8. 1mass%Ti
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Table3 Effect of thermal cycling on the airtightness of Al.Os-Kovar joints

condtions of
thermal cyciing

width of joint

i )1 il
2mass¥Ti 2mass¥Ti 2. 5mass¥Ti

without thermal cycling

in air T73K-298KX100t imes

in vacuum 773K-343KX5times
873K-343KX5times
973K-343KX5t imes

0 * 00
0 —
0

Q
oo

(0 :10"°Torr, 9:10"°torr , %:leak)



Akita University Library

66 REE - &L - fopg e R il

HELES,
X Lo

D FRAETEREN, FEWE: €537 2BAT
% (1990, H T TEHRERD

2) BNBER @ HABERQSEASHEESESR
(1995) No. 56, 6.

3) H. Mizuhara and K. Mally : Welding J. 64
(1985) 217,

4) H.Mizuhara and E. Huebel : Welding J. 63
(1986) 43.

5) E.Lugscheider and W. Tillmann : Welding
Research Supplement (1990) 416.

6) MALE: YaAaF7vs (1992) No. 2, 58.

T RENAH - EEEEEAR (1992) No. 7, 87.

8) J.K.Boadi, Y.Yano and T.Iseki: J.Material
Sci. 22 (1987) 2431.
9) S.Suenaga, M. Koyama, S. Arai and M. Na-
kahashi : J. Material Research 8 (1993) 1805.
10) M. Koyama, S. Arai, S. Suenaga and M. Na-
kahashi : J. Material Sci. 28 (1993) 830.

1) W.Byun and H.Kim : Scripta Metallurgica et
Materialia 31 (1994) 1543.

12) HEE, TELEE, @AM SERY S8
Bty (1986, Bt 107.



	sz013c.pdf
	sz014a
	sz014b
	sz015b
	sz015c
	sz016a



