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Hydrogen Gas Pick-Up of Al-alloy Melt During Lost Foam Casting

Seung-Ryoul Shin, Hyun-Jin Choi*, Kyong-Whoan Lee* and Zin-Hyoung Lee’

Abstract

The hydrogen gas pick-upproblem that can occur during Lost Foam Casting was investigated by reducedpressure test and prac-
tical Lost Foam Casting. The proper test pressure ofreduced pressure test was determined by experiments not to use polystyrene
andgas contents of the melt were calculated from density measurement results. Theresults showed that the hydrogen pick-up
increased with the increased amount ofpolystyrene that was replaced by melt. The hydrogen pick-up was larger in thecase of no
degassed melt than that of degassed melt. So the hydrogen pick-updepended on the initial hydrogen content of the melt and the
contact time ofthe melt with the decomposed gas phase. Themold evacuation decreased the hydrogen pick up and increased the

flow length ofmelt during Lost Foam Casting. And the error of calculated hydrogen pick-up wascalculated by numerical method.
(Received June 12, 2002)
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Fig. 1. The polymer structureof polystyrene polymer|[2]
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Fig. 2. Composition of thermal degradation products from EPS
(in wt%)at 700°C and 800°C [4]
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o}, P2 = the solidificationpressure, eg., 260 mmHg
Pl = atmospheric pressure, 760 mmHg
T2 =the alloy solidus temperature in oK
T1=273°K
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Table 1. The calculation of densitymeasurement error factors (g inweight),

Pu(Wy— W)= Wap,, W4 WP
Wa=W, Wa=W, (W, - W,)° W,=44914 g
0.03229 256534 0.14652 a0
aw, dp, aw, W= 214008
0.001 0.001275 0.005
W~ W)~ W w W
p dW bW dpwx aw, ; d__, ap., dPw —xdW, Total
a= W . (W, W) ap,
3.22905¢-5 0.0032708] 0.00073262 0.0040357
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Fig. 4. (a) The effect of absolute pressure on the density of cast
ingot of A356 alloy not to use polystyrene in the con-
dition of "without degassing" of reduced pressure test
and (b) the calculated hydrogen concentration of melt:
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Fig. 5. The macro structure of reduced pressure test specimen in various absolute pressures; pouring T = 710°C, SUS mold
thickness = 1 mm, mold T = 165°C, BN coating thickness = 0.2 mm: (a) 760 mmHg (b) 560 mmHg (c) 360 mmHg (d)
260 mmHg (e) 160 mmHg (f) 76 mmHg (g) below 1 mmHg.
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Fig. 6. The effect of used polystyrene amounts; pouring
T =710°C, SUS mold thickness =1 mm, mold T=
165°C, BN coating thickness = (.2 mm, the reduced
absolute pressure =260 mmHg; As the used polymer
weight increased, the Hydrogen pick-up increased.
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Fig. 9. The shape of cast A356alloy specimen by lost foam casting (unit:mm) (a) Dimension of casting, (b) 770°C, No evacuation,
(c) 770°C, 710 mmHg evacuation: The specimens of 24.5 X 17.5 X 160 mm dimension were fully formed in all condition and
the specimen of 19.5X11.5 X 160mm dimension was fully formed in 710 mmHg evacuation condition .

Table 2. The calculation of hydrogen measurement error factor by Fig. 10 (g in weight).

Condition Location (cm) Measured bulk density (g/cm®) P2/P1 X T1/T2X 100X/ {Ds?}=k dDs Delta [H,]
0~4 2.632 4.758 0.001091 0.005191
770°C 4~8 2.640 4.729 0.001091
no evacuation 8~12 2.631 4.763 0.001091 0.005196
12~16 2.625 4.783 0.001091 0.005218
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