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A Study on the Characteristic of Gas Pore Formation in Lost Foam
Casting of Mg alloy-Comparison with Al alloy

Seung-Ryoul Shin, Sang-Won Han' and Kyong-Whoan Leex

Abstract

The pore formation characteristic of Mg alloy during Lost Foam Casting(LFC) was investigated with reduced pressure test
and real casting, which was compared with the results of previous work for Al alloy. Cast Mg alloys in LFC had much lower
porosities in comparison with those of Al alloys. Also, the proper pouring temperature gave the minimum porosity like Al alloy
although it was higher than that of Al alloys due to the worse fluidity of Mg alloy. The pore formation mechanism of Mg alloy in
LFC was stmilar to that of Al alloy but the critical temperature showing the different mechanism is higher than that of Al alloy as
much as 30~50°C. The result that Mg alloy in LFC had the lower porosity comparing with Al alloy was due to the extra solubility
of hydrogen gas although the solubility of Al alloy was easily exceeded by the external sources like pyrolyzed polystyrene
products. The mold evacuation gave the lower porosity due to the removal of polystyrene pyrolysis products, and reduced
shrinkage defects. Also, there was a proper evacuation pressure that gave a porosity of almost Ovol%. But much higher vacuum
degree than this proper pressure caused the severe entrapment of polymer pyrolysis products that gave the large porosity.

Key words: Lost Foam Casting, Pore formation, Mg alloy, Aluminum alloy, Polystyrene
(Received April 30,2004 ; Accepted June 18,2004)

1. E manifold)®} 22 Al ¥ AFsa8 FE8F9 A}
4 FAH FEF Aol wo] FEHT Qi
2A R FR(LFC; lost foam casting process)s= E3] LFCl T2 AMEE= ABel Ze|Ae]de &l

19504 HE Shroyerol]l o} #gd=glom a3t & & 92wi%, 2% 8we.%d] 33EEA Al 339 2
e 7R ASE FE FEES) A oA Al 2 A EEe T2 Ade 94 BB &) 5
A AAHLR AEEA Qe F2U F9] shveltt 2 FxAFe] FIHE ez d8x QRA|H3-5),
[1]. HFE Shroyer®] 9 o], 1960:d9] H. Nellen  A3id-tolME 73235 sl 7|A 859 7=
o] B3], n|AAAE AMEEE 19649] TR. Smithe]  #EFA6).

£3, 196692 R. Hofmann®| m}1¥E Fxw, 7 8], AEAL, #3357 2 AR vkl i
1968'3¢] Kryzanowskyel] ¢]8t 7}t full mould BES0o] 318} to|slAElol v} ARBIFFe| o]s] A)Ak
ol s $fem o AXIF AFEH S92l # o ol 2 3 vkl 3 FE] AAlel
A AARYFEE AMAHCZ F7 7 H(intake QoA I8 tho] AAEY] 28 AArE gl woF

St 87 ]@%-I(Dept of Materials Science and Engineering, KAIST, Tagjon 305-338, Korea)
*“'}%"3 At71 &< 4 (Korea Institute of Industrial Technology)
"E-mail : hsw33@kaist.ac.kr

(53)



— 166 —

sl gHEel AEYFE A TP SHd B AT - DTN TIF Wl -

7 AAgel 8SEHA S, AW AREIFEIT gkl
2oFe] FE2FS AR 5 A FA o] vina 2}
= AAe I} AlEel Algt FHelsin.

I3 B ol AR ARFE Ale]e] FloEhs
g 253 FEIFA O] 7Y olF MIFFHFE |
o] I 9L & ZoE w1 9l I} @2
Avlee] vkl 59 MR YFER | HL9)
o2l AL F 7RRIE A Y. AHAIE= vi
vig 359 & g4l o= g vl Eds
o PEAoz e $ERE v Ay} 24T
HFE A SedTelX 2389 FHuksel o8 fF
=7F oS vk FA17F $EE, o]E 5538
H3ME LdFelE g vlE oS 2 73 W) A%
=7} 8 7Xo =3 ddAlo] oS ol IAE
byl FY 9 Bl IEE Zh= B389 AR
= o]fo} H Feo|r} F WA FAIHLEA ulavlw
i 88T 23R4 vhgA o] EE= TA
o} 22t olel]l HEjME 2T Z. Liu et alol] 23
Hh3-o] Aae] Fel=Eglar, o] A el o)
2] #3] 5 A7) carbon dioxide7}e] HEEAA|
A7} A7) 28y oR7HAE rlodlg §F
2o A3 dAF-= vu|gt Al glen, B o=
Ao} A vl 29 71EAEEA &
Aol FAHS T, ok&e vllew TEe FF
A 3 W Fjte] 7]1534d BAdoll vix)= ok Al
HEIIA} 8}

A~

2. aE gy

2.1 HASDAIH Hel S8

Fig. 18] Z3}-8-31 A3 (Straube-Pfeiffer-Testyd*| =
sl g {3 E3ARS] A A5 el
dukEQl vl haelre] 838 FAviE RS o
Z317] 93 AMEHAS. FE A FEE AMRHE A&
gelEl A A8 7o) 8k 170 cm’e]x, SEke]) T4
3 4 Al 2 S5F A REAT 288
veh 25 sb7] Q8liA] oF 02 mme] FAE BNEY
S IEIAY AEle FAY FelaElES o W
& F, 9F 10089 Mg FF(AZ91HRELS ol F
3l o] W FYEE 710°CHeH, FElE gl
Zoi2l AME ulE Y91 160 tor7HA] 3stEle] F=
st olFA FwrE A o} 2.7 v ¥ 2

— O
HE2

(54)

© glass cover

® SUS cup

© vacuum chamber

O insulating block

© vacuum gauge

0O valve

@ Preset pressure reservoir

_____________
- -

.......___......
hat
S

o\\e//oée
eh\\_/? X @

Fig. 1. The schematic apparatus of reduced pressure test set.
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Fig. 2. Test casting-T for the investigation of effects of pouring
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behavior of the melt during LFC.

3. eEHEa % HE

3.1 HeSIOAHE

Fig. 4= 7F2A oM 92 AlHS vke= A
gt Heo 7]3E-EE Yehdid Fig. 4(m~0)9] &0l
e 7o viaglE 9 Fig. 4@a@~)e wladlg §
ol EAZh= 88 oA v A AlE Hal
o UESAQINE TR s8] ¥ 7k
&2 oke gElo]l A9 oF 0.04mL H/100g Mg, ©
7IE & A A9 ¢ 3 e e AANA
o7 o|gdA AL ¥ avt vivlg e W &
dl=o] Qe AL ol djuksbd miavle e
AL o) GFuE §Fe Sl v =2
o] XL 4§ ARG XM T
ol EA5 WFY A v & eAEE 2] Wi
o|et. EF. Emleyel] 21 £330 = P52 £} 5
43S 7] A3 TaES7] FelM SAHUEE A
Al g FEdof gHH9]. 18| 2R ¢lE 5o pure Mg
o] YA eEoMe] pALSREE A3 gk
e 314 ok Sete] A5 oF 20.04mL H,/100 g
Mgd] 4%E, & 7k AEE s AT o 20mL
H/100g Mg °|3}9] sads Zeaal & 5 A+

|

(a) 560 torr EREEEIE s
=l
E S
-
o
w
gﬂ (d) 160 torr 76 torr §
> %
é -1
“ Z =
S|
= (i) 260 torr |
m .
N =
-+
< g
-
AL il SE
o
a 2
] ?
=3
Yl
| &
2 s~
o
| Z]

Fig. 4. The photographs showing the polished surfaces of
reduced pressure test samples: (a)~(f) cast without the
use of polystyrene and with the no-degassed melts, (g)
~(1) cast without the use of polystyrene and with the use
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where, P,=the internal pressure for a pore to exist.

P, =the atmospheric pressure acting on the melt
surface.

Py = the metallostatic head pressure.

1 + l) = the forces due to the surface tension.
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