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PRODUCTION METHODS FOR METALLIC FOAMS
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Mo, i, Under certain circumstances metallic meits can he foamed by creating gas bubbles in

the liquid Mormally, gas bubbles formed in 2 metallic melt iend to quickly risz to its
surface due to tho high buoyvancy farccs in the high-denzity liquid. This rizc can be
hampered by increasing the wiseosity of the molen metal, either by adding fine
ceramic powders or alloving clements to form stabilizing pardcles in the mele or by
other means. Metallic melts can be foamed in one of three ways: by injecting gas into
the liguid metal from an external soures, by causing an in-sitn gas formation in the
- ﬁ Py — " liguid by admixing ges-releasing blowing agents @ the molten metal, or by canging
' the precipitation of gas which was previcushy disselved in the Tiguid,

Foaming of Melis by Gas Injection THwdre/Alcan |

Prtici The licst method ol foswmmg aluminum aod aluminum alboys s beang explobed
Too by Hvdro  Alumimium in Morsay  and by Cvmatd luminium  Corporation in
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o | .:.’"’ - Canada, According to this process, described schematically in lettFigure, silicon-
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Ihﬂﬁ'é-'i'-'-"ﬁﬁlw carhvide, aluminum-oxide, or magresium-nxide particles are uzed i 2nhance the
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3 Pasici 520 _,.)'I wviscosity of the mwelt, Therefore, the first step comprizes the prepamtion of an

aluminum mell containing one of these substances. making it a melal-maotrix
composite (MM This step repurtedly reyuires sophislicaied mixing lechmgues Lo
ensure a uniform distribution of particles. A vanety of aluminum alloys can be wsed.
The melt is foamed in a secomd step e injocting gascs [air, nitogen, angomn) ing it
; using specially desigmed rotating impellers or vibwating nozzles. These generare very
" l fine gas hubhbles in the mel and diseribute them uniformly. The resultart wizeoos
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mizcture of bubbles and metal mele floats up to the swiace of the liguid where it turns pen _ b = h" + .= =t =3 ? wia e+ ¥
imtr a tairky dry liguid foam as the Bguid metal draing owt. Becawse coramie particlos { putebd
are: in the melt, the foam iz relatively sezble. It can be pulled off the Liquid surface {e.o. '
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(fop]) Direrd foamdng of melts by gas
finjeciiem; Coenies) prefershle range of
powders) and (hatompa ’ﬂj with a conveyor belt) and s then alloaed o cool down and sol:dify. The resultine
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| sohd fowm 15, m principle. ax long as desired, as wide s the vessel containing the

liguad medal sllows i and tvpicslly 19 em thick, The volume fraction of the
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remforcing particles typically ronges from 10% to 20% with 2 mesn particle size from S v Pl e ] e Rt i i P R

FOHR METALLTE FOAMS Soan m e The choice of particle zize and content has hean carried o I UL TP { PR PO [ NPT PO TCNER P LT ] o 1 o9 s
empirically, IT content or particle sizes are (o high or 1o low problems can resull, a3 PE A AU I LY.

—_— shown inceoter Figure . The densites of alumionm fams produeed this way range nrtllanl | pusign B0y puaign weal ) Al weaigo e mils B T Carnl  Canw jmopw iy
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Vot s windows vrall thicknessea fiom 30 em e %3 am. The average cell size 15 inveracly related hoth
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The high content of ceramic purticles con muke machining of MMC foams diffieult.
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