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A study on Brazing Interfacial Properties of Al:Oa/Al 6061
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Abstract : Alumina(Al;O;) and Al 6061 were brazed by using Al-12wt% Si filler metal in a high vacuum
environment. The interfacial microstructure and mechanical properties of the joints were investigated. The
results obtained were as follows. (1) The maximum tensile strength of 54Mpa was acquired at the processing
conditions of high vacuum (3x10®Torr), 620T and 10min, but this condition will not be used in the industrial
area due to high evaporation of Al alloy composition. (2) Reaction products for holding time and brazing
temperature worked as stress relieve layer and the fractures after the mechanical properties test were occurred

to the ceramic side or reaction layer. {3) The glancing angle X-ray diffraction analysis for the reaction product

of Al;O;/Al 6061 were processed. the joint strengths were low due to existed ALSi; and Si0;.
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Table 1 Chemical Compositions of Al606l, Al;O; and filler metal(wt%e)

Cormmposition Mg S n Mn Cu Si0: MgO | Al Al Si
AlBs1 795 79 0.064 0.5 14
ALOs 34 2.1 Bal

Filler rmatal bal 12
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Fig. 1 Brazing tensile strengths test of Al,O:. Al 6061 on
(a) 600°C, (b) 10min at the high vacuum
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Fig. 2 Schematic diagram illustrating three kinds fracture of a ceramic metal joint
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Photo 2 EDX Line profile photographs for Al6061/ALOs interface with temperature at
(a) 580, (b) 600, (c) 6207C at 10min
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Fig. 3 X-ray diffraction patterns for (1) aluminum,
(2), (3) reaction layer, (4) alumina at (a)
580°C, (1) aluminum, (2), (3) reaction,
layer, (4) alumina, at (b) 6207

Fhoto. 4, 5, 62 15m2 TiE coatingg LT}
£ BR0TC, 590°C. 610CA Hee)3 AlZF 10mind
FAANA BEA BFFY AH ARRH AR BE
AHE BT vy JY AR A o
A Z= Tigk Al 2 Si7t Aol EAEE &
ATE 5R0TAA 810TE &7 S71a] e 4
& A EAce 9 ko] ZAFA Sl FE
& o AUtk ol BOTAMe 23] vk 2 &
€ AYA 7} ol Al vhe-S SRA7|A] EF 7
o A AN Al-sig) A F% AE9
o] gito] ks oA @gken, 6107T A
T VAR 3k RN dFrg FHo

£ 30

194

1

b

_’7’7_



ALDa/AL 5061 %

Si9] o] ks Ao FIF MY Sigke] 7
2% Aoz Al HTH

{a) ine profile of Ti
brazed at 5307

(b) line profile of Si
hrazed at B80T

(¢c) mapping of Ti (d) mapping of &i

brazed at 580°C brazed at 5807

Photo 4 SEM images, line profiles, and elements
mapping in interfaces of 1.5t Ti-coated
Al;Os and Al6061 brazed with  Al-128i
wt% filler metal
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Photo 6 SEM images, line profiles, and elements
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