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Method and Technology of Diffusion Bonding of 1420 Al-Li Alloy by Using Gallium as Interlayer
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[ABSTRACT]
Al-Li alloy is studied. The results show that, liquid gal-

Surface-active of gallium to 1420

lium can destroy the oxide film on the surface of 1420
Al-Li alloy effectively. Basing on this, the diffusion
bonding of 1420 Al-Li alloy is studied by using pure
gallium as interlayer under mechanical compression
force using tensile testing machine. The experiment is
carried out at the bonding temperature of 520°C under the
joining pressure of 7MPa for the diffusion time of 1h. The
microstructure of the joints is studied by OM, SEM etc,
and their mechanical properties are tested by shearing ex-
periments. The results show that, when the thickness of the
interlayer is less than 1mg/cm’, there is a clear fissure at
the joint interface, the bonding ratio is very low, the shear-
ing strength is very low, the fracture surface of the shearing
test presents smooth. When the thickness of the interlayer
is more than Img/cm’ (including 1mg/cm®), the interface
of the diffusion bonding disappears completely, the shear-
ing strength increases obviously, the fracture surface of
the shearing test presents many scratch of tearing along

the tearing direction, exhibiting the characters of ductility
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fracture. When the thickness of the interlayer is 1mg/cm’,

the shearing strength is the highest, which is 58.35 MPa.
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Fig.1 Microstructure of 1420 Al-Li alloy

1.2 REHE

IR R ST 20mm x 30mm x 1.8mm, 2 KT EE -
6, Z2BR20 0.0mm JEMALER)Z , K5 I BRI 78 75
THUE 10mine R HIMRBLIE%E B ARSI G 1L (B
FIKE S 1A 29.8°C ), 1 B A AT 15 /D i I TS A5 34
SIRTRTEIRAER T, I 2 R r g, U 3R 1
N7 T AR VR Kk v 3 Ao U B 2 S R B I 7 EE R
PLERFEmADRITE . PR a2 s S mE,
T B AR RN 7 (0 A T SR P A TR R B Aok
W B 2R . BB AR AE 1A letryDL-20T HUH
T RERLAR I ML AT Ty SO AU, ik
772 = B BB i, SRS B £ 2°C, SRA
Olympus BX41M St i x4 3k O 2Lk A T 52
A3 HT, B R B AR H T T RE R IR AL AT
Sy B I 2 s .

™
N
/@/ JOHE L
I — . A d
& < 1T f 16
I 1]
10 3

E2 sri)58 E iR
Fig.2 Specimen for shearing test
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Fig.3 Results of surface—active of gallium
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Fig.4 Microstructure of joints with different interlayer thickness
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Fig.5 Shearing strength of joints with different interlayer
thickness
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Fig.6 Fracture surface of shearing test with different interlayer
thickness
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Fig.4 Damage forms of twin fasteners, three fasteners, six
fasteners diagonal joint
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