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Abstract

Project Code: MRG5380147

Project Title: Production of Aluminium Foam Mixed with Recycled Aluminium Waste
by Pressure Infiltration Technique

Investigator: Asst. Prof. Dr. Seksak Asavavisithchai
Department of Metallurgical Engineering, Faculty of Engineering

Chulalongkorn University

E-mail Address: fmtsas@eng.chula.ac.th
Project period: 2 years
Abstract:

Aluminium (Al) foam is a new promising engineering material that offers the
possibility of reducing the density of material while maintaining a high level of mechanical
performance. The foam has excellent combination of fundamental physical and mechanical
properties as very low density, good strength and elastic modulus and high melting point
which can be used in functional and structural applications. Due to a large number of
interpenetrating pores and high internal surface areas of open-cell Al foams, a wide variety of
applications such as heat exchangers, filter, bone-replacement implants, catalyst supports
and sound insulators are currently employed. Among many fabrication methods of open-cell
Al foam, the pressure infiltration technique is preferred because of the ability to control foam
architecture and easy modification of conventional casting equipments. The present research
aims to study this fabrication process for production of open-cell Al foam in which Al waste,
in form of scrap, are added in various contents. The integrity of foam architecture will be
examined through macro and microstructural analysis of the foams. Mechanical properties of
the foams through variation of recycled Al waste concentration will also be examined. The
feasibility of the production technique combined with material recycling would result in low-
cost Al foams with friendly environment which can be used in many engineering applications

where both highly interpenetrating porosity and integrity of materials are important.

Keywords: Metallic foam, Aluminium, Recycle, Investment casting, Mechanical properties
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PROPERTIES AND PHYSICAL METALLURGY
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——————— Equation 2
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3.1 i'aqﬁsl%‘lumﬁﬁ'ﬂ

a

a a Q€
1. BZQNLﬁﬂﬂJBHﬂBWUquﬁ 99%

a %

2. asazpiiilounanan u3n laf exgliilon Budan dsznalny) $iia) 1nsa
ADC12 (JIS)
3. IWulwAg3inu (Polyurethane foams) 2u1alW3981N1¢ 8 Uaz 12 ppi

4. o (Wax)

3.2 1309 an 1y Ikn13IY
1. 1A389TIINRUNAIVANT
2. 1a3asutad lWiaunilszaed (Dimmer)
. & y v 2
N FMTLTRLULAWAD U AU UAUENA19 5.4 12
4. wrinlianusaw (Hotplate)
5. uruazaiiianads (Aluminium foil)
6. nizuanmannmUasasiuianzg awnalduduguingnd 5.4 i
7. \A309HaN11 %8 Old Moon 31 IVM 100
8. \A30INAagYYINA H%a Old Moon 31 OMC102
9. Lenaunszuanyu 8% Old Moon ju BU 450
10. gdathaenszuanyu 8% Old Moon §% INC 100
11. wWinasulane (Crucible)
12. 1A3890AT I B%a Hero
13. . waaulane (Furnace)

1
v

14. LAIDIAATUINH (Precision cutting machine) £l Buehler i;u ISOMET
15. ﬂﬁaaqammﬁﬁLﬁﬂmammudadm’m (SEM) 8%8a JOEL s;u JSM-6400
16. NIZANBNINY WAT NILWTT FIARTUVATIINY

. o [ J o A
17. Bakelite mmumugﬂmmau

18. 1ATAIUAT I
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3.3 35N19ABWNIVY
3.3.1 NMSLASYNLUULNYWEIRITLAD
ﬁ,ﬂwwiwﬁg%'muméi'@lﬁﬂumaﬁmﬁwﬁuﬁwm@ 55 x 25 x 90 mm WAIIIN
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faaliuanwuwisunsannad  nasnduduss  laduldulndsinuniwdwion
& 8/ o A A v A 2 A v o A a = v @
nnundshamil@aduduioudlgwiduens  leslsvdansluns@aiiowldiisnwae

ﬂﬁwﬁu"l,ﬁ@”ma@ﬂugﬂﬁ 3.1
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A A A A @ Ao A A @
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o v a a O < v K ' a A a v
mIvaaudsiamasufigmnnil 750°C 1wna 1 Tlug LLmaalamngmuﬂmmmU
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Lmuazﬁmuwmamaﬂﬂ waINHWIINNINIBEBEaNN g 10 W (wna 1 lug waade
ﬁjwluﬁﬂﬁuﬁ

a A 1 o

3.3.3 M3LATNazadLbaNNaRNIITIINITHAD
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wy  legdihwinuuuiiiswnivaeauaiginingiwens  thasaniisudanunuusis
' o 3’ A A, ' ' a 3 & 2 o @ 6.1 ‘&’

lagdszanowvimnuingedaianunuwiuduviing 1 glem  iwnzasnudsinsanssuily

Munutsnenneaslaugiues fazldidulinesezgldifloaniazdadlimue dwioiu

FSY A
UWIRUNAIUFUNIIN 3.1

== 3.1
p = " (3.1)
Taofl P = amawwiLiu (giem’)
m= I8 (9)
v = 1U58103 (cm’)

t:lI 1 Aa A a 3 1 dl a Aa A ‘ﬂl
lasnanunwutiuvatezgfifioaddl 270 gem” udadnfauSinmuasezgfiiioun
2zl ranUSunasndwIaslaszunms 10%

a A

3.3.4 nMsunaalaazadiiaa

PYUADULLIN ﬁamsﬁ,’]Laﬂama:gﬁlﬂwauﬂammwamﬁ'umﬂama:gﬁlﬂwlmmaz
LASALYINAL 0, 10, 30 ez 50 wt.% ANNANAU LLazluLL@ia::é’mswduuwaua:lﬁﬂmiwﬁg'%Lﬂu
@ , A A A oA = Y o o !
DATIFIURE 2 YUIA AD I‘V\Iuiwagsmmm@ 8 LAz 12 ppi LUANFNLFIILA? EHIWIVINNNINRD

lapiFuusniaiasazyiimigaameasaniveliifiaanzgygimauazyilfiiaussaudszan o

1 Bar 1duia1 20 wN LLﬁTﬁﬁ’lmwaaua:gﬁLﬁwﬁ 1200°C Lﬁaazgﬁlﬂyumawm LA389
azﬁwmimﬁﬂama:gﬁLﬁmuaa"LﬂluLLuugu lasazinasnnnawduiig) 2.5 Ui wal39vn
lilWazgdiflounasumanianinizas ldasuuy N8 ALIIRWIZMTEAUTIT LA BYNAIAM
aw 1.2 Bar lasazvilwiaug Aunsgaenme Faazvnduiisn 300 Suit ?iaﬁ’mwguﬁﬁﬁ
mInaaualeanINLASed aeneliidunm 20 wif LLﬁi”ﬁiaﬁwmmmugu@TaUmiufﬁﬁw BRIN
fuﬁw%mmaaﬂmﬁwmmguaaﬂ a1tk

v I |
3.4 minsndaulassaivaaniavasliaazadiion
3.4.1 NMILAIBNTWIH
=) : a v A o a a A

maassuiwuaziaioald wufe uwuunvhnisdaluesgfiiianawae 21 x 1 x 1
cm @8LA3849 Precision cutting machine &IBaNUWLLURAIVLTULASINWALULULITN TTUUN
Q v v o &/ Qo v 4 . =3 Qq: o o L= v
aaliudrluvnsduuarSeuunuion lavld Bakelite nasanuwinluvinisdanenuday

NITANWNTIBLLDT 200, 400, 600, 800, 1200 LRSTARZLDUAAILNILNTITUNG 6, 3 LAT 1 pm
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3.4.2 msmfmaauTﬂsaa%’wﬁwné’mqaﬂssﬁﬁum
o & A & o A o A A °
iBunuidunluglaitennaniseulawaiasdnuesgfiilon lasyhns
avaseuyinmlasdnveieiuezgfifion,  USnoweuyn  uazaaBandavaslassing
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3.5 MsNAFausNUANIINE
3.5.1 NINAFDULITION

ﬁﬂWaJazgﬁLﬁwﬁ"L@T faseLA309 Precision cutting machine 1%&wuna 20 x 20 x 20
mm W ldneseumssbusssa lagldsasislunissa 0.6 mmmin Weldnsnenuedn
AMALATHAINNANINARALULIIEA F1NNIAMIAIANNUDIUT o AT ldlagannidusmwn
AunsTrsusnAudnass IWaaunuil 0.2% vasdnnuLnIoa s‘i?'aalﬂﬁu?mmu@”@ﬁ'mﬁw

ANMULAUANMULATIANDAMULTILTI T Q@ﬂi’?ﬂ

&
3.5.2 NMINAFIUAINNLLYS

idunulivazgdifloufidaudlddalilianuazidoazay 1 pum uazihlunaseu
aNuudIdasLAIad HM-100 Mitutoyo microhardness tester lasvinnsnaatnddas 5 dunis

TULARLTUINWNAFAL LAZINANAMNLTIN LA UIRIALRAE
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g‘ﬂﬁ 4.1 é’ﬂumzmﬂamazgmﬁw LN3@ ADC12

AN 4.1 Ei’ma.li:ﬂaumamﬁmaoazgﬁlﬂﬂuwau LN3@ ADC12

Material Chemical composition (wt.%)

Mg Si P S \Y Ti Cr Mn Fe Ni Cu Zn Al

ADC12 <0.01 1477 005 035 <0.01 0.11 0.10 0.73 202 022 417 165 Bal

4.2 Tassasvanmazaslnaazgdiiias
[y A A a £
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a a Cf .
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v Al v A A ) v A a ) A o a A
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gﬂﬁ 45 Imda%“nwmwaﬂ%lua:gmﬁﬂuwauﬁ'uLﬂwazgﬁlﬁwmm ADC12

TudSanm 30 wt.% NRlwssanmauwa 8 ppi
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gﬂﬁ 4.6 Imda%“wwmwaﬂﬂuazgmﬁﬂuwauﬁuLﬂwa:QﬁLﬁwmm ADC12
TutlSuou 50 wt.% NNIWsIMAVUIA 8 ppi
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gﬂﬁ 47 Imaa%”wmmﬂmaﬂ%ma:gﬁl,ﬁﬂmauﬁ'uLﬂwazgﬁl,ﬁwmm ADC12
TutlSunm 10 wt.% NHlwssameswia 12 ppi
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USanm 30 wt% nlwssanmeamwa 12 ppi laslassadafilaesdsnsasdonulasiained
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gﬂﬁ 4.8 Imaa%”wmmamaﬂﬂm:gﬁlﬁﬂmawﬁuLﬂmazgﬁtﬁwmw ADC12

TS 30 wt.% N5lwssameawa 12 ppi
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gﬂﬁ 4.9 Imda%“nwmwaﬂ%lua:gmﬁﬂuwauﬁ'uLﬂwazgﬁlﬁwmm ADC12

Tud5u104 50 wt.% N5IWssanneuwa 12 ppi

A o v & ’~ A A A o A A A a
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unda ldsngulanaadluiiadnlans
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AIBHEN DAINEIMHEN Si (wt.%)
0 wt.% 0 %
10 wt.% 1.2 %
ADC12
30 wt.% 3.6 %
50 wt.% 6.0 %
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