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ABSTRACT Equal high porosity shaped Al alloy foam were fabricated by metallurgy bonding of Al
alloy foam flans in the shaped mould with enough equal TiH2 powder by two–step foaming (TSF) method.
The microstructure of bonding joint between Al alloy foam was observed by using stereo–microscope and
X–CT, and the tensile strength of the bonding joint was tested. The results show that the optimized
temperature and foaming time for appropriate bonding are 700–900 � and 250–800 s, respectively. The
interface mechanical joining and the interface diffusion dominate the bonding mechanisms of Al alloy foam
by TSF method. The metallurgy bonding tensile strength of shaped Al alloy foam increases with the
decrease of the porosity of Al alloy foam, and the bonding strength is close to the Al alloy foam matrix
when the porosity rises to 74.9%.
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Table 1 Chemical composition of Al alloy foam

(mass fraction, %)

Ca Ti Si Mn Zn Zr Others Al

1.40 1.50 4.55 0.35 0.20 0.20 1.90 Bal.
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Fig.1 Schematic representation of TSF procedure,

(a) before TSF, (b) after TSF
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Fig.2 Macroscopical photograph of shaped Al alloy

foam bonding joint with 85.3% foam porosity
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Fig.3 Optical microstructure of bonding shaped Al

alloy foam interface with 85.3% foam porosity
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Fig.4 Reconstructed 3D imagine of shaped Al alloy

foams (a=0◦, b=90◦, c=180◦, d=270◦)
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Fig.5 Relationship between porosity and tensile

strength for Al alloy foam and shaped Al alloy

foam bonding joint
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Fig.6 Effect of TSF time on tensile strength of joint

at room temperature for shaped Al alloy foam

bonding joint with 76.3% foam porosity
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