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The Effects of Hydrogen Contents in Al Melt on the
Porosity of Al Castings

Bong-Gun Choi" * Soon Park
School of Materials Science and Engineering

<Abstract>

We studied theoretically the formation of porosities in Al castings, and observered by
experimentally the hydrogen contents in Al melts and the changes of microstructures
in Al castings. As results, we know that the minimun hydrogen content which will not
generate the porosity in Al-7.5%5i-0.4%Mg diecasting alloy is O.lcm3/100g and, the
hydrogen penetrates into the Al melts by the melting atmospheres rather than by the
moistures in Al scrap. Also, we know the facts that the initial hydrogen contents are
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higher and the temperature of melts are lower, the effect of degassing is superior.
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Fig. 1. Hydrogen solubility of solid and liquid aluminum.
(Al purity: 99.99%, hydrogen partial pressure: 1 atm)
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Fig. 2. Various forces exerting on porosity in Al melt.
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Fig. 3. Critical amount of solidification for formation of porosity.
24. 4H] 9%

FEGP S T/ AW RH dALHe TR J1FY 4L AN §
Atk grolA2E e Fg 2ol Al §#%] BE w.—;— Hetd 712E FAAE JAE
AEE 712 gt A 7180 A4HE FasEdAE J1Te4E 4L F sl
tholFl 2 el AYAHA FELE 7743 atm (800 kgf/em’)E (Mol WYstd [Hol = 1.73
cm”/100g e FET F, AL 2 FLFET} % 100g%% 1.73 cm*(STP) °l3td 7&%
€ 7180l 2AsA gere Ag dudth FiwEd JlFTAd dAYHAY AL
AME AP

] rlr
(F

01

p. = (uly
K [H,]°

= 1.033 XK [H,]?

SRS AolA 10338 FHE AL am FHE kef/em® B2 2A7) AFolth o] B
AE Fig. 4] 2T yehygich. duog cof2gn 2 ngFaYdAE
a9 LS Fol £adl gF 7 FUAC] & RO2 PAHAY tholA2Y FY E
WMo £2, oA L SBA SORVH 0B Favt FALOR Fad 9F e

A 2,

- 293 -



1200

1000
NE 800 4 No Pore will form
o
o=
(=)
= g0+
w
[i4
po]
@ 400
i Pore will form
o
200+
0 e U T S S S
0.0 0.5 1.0 1.5 20 25 3.0

[H,] cm’/100g

Fig. 4. The relationship between initial hydrogen contents and critical pressure.

Im. 283 9 %39y

d2ulyg £85 T F42E AFH Y + de FXE Telegas[l0], Alcan[11] %
CHAPEL[12] ¥ % 7I47F A¥¥ oz #u=Ez itk £ AgdAe 2 §F £2$929
FMA((FEINMECHANIK & ELEKTRONIK AG)olA] A|z$t CHAPEL portable& AHE-3}
Aok o] A9 EAL Fie ESE 2 &3] FHE 5 Jdve FHo ot &
7ta 87 FolM £7 Fol Fa9d £ & stavt EAY de AT F fue ¢
AT gl A998 E &7 2t} Fig. 59 #Zo] SiNg graphite discE ¢E T2
$9 %] BT F T2y YRE UTOE VE0 FW 8T 39 +47F Tau
F& porous graphiteE F33A] £eo}) FLEAE FAs) o

42 He B3 & ol do] &8s 538 13y A3 2

- |z
il

of] LAl AHER7E %4
Foz &= SE Adsd v 2 ZFXY FH-AE 0-99
=+

v
[
ot

31
@]

2
[S—y
<o
-]
[129]

2
o

- 294 -



Al £% 59 FadFe] FE wA7FTN WAE 4T 9

PRESSURE
GAUGE

Ig! — VACUUM PUMP

SiN PIPE

—"

2| _— GRAPHITE

i —AIMELT

Fig. 5. CHAPEL hydrogen analyzer for Al melt.
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Table 1. Chemical composition of ALDC7(JIS ADCI10). (unit: wt%)

Comp| Si Cu Mg Mn Fe Ni Zn Pb Sn Ti. Cr
wt% | 883 |1 298 | 029 ] 023 | 068 | 0.05 | 063 | 0.07 | 0.02 { 0.03 | 0.019
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Table 2. Composition of degassing flux of Al melt.
Ca Na TiO2 K B
35~40 % 45~50 % 8~12 % 2~4 % 1-2 %
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Fig. 8. Initial hydrogen contents in ALDC7 Melt.
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(a)

()

Fig. 9. Comparison of microstructures between the ingot melting sample and ingot +

scrap melting sample.
(a) Ingot melting sample @ 0.27 cm>/100g, 726°C, X100
(b) Ingot + scrap melting sample : 0.27 cm®/100g, 704°C, X100
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Fig. 11. Effects of degassing flux treatment.
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Fig. 12. Microstructures of before and after flux treatiment.
(a) Before : 0.30 em’/100g, 704C, X100
(b) After : 0.26 cm>/100g, 691°C, X100
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Fig. 13. Change of microstructure according to initial hydrogen contents
- atmospheric pressure.
(a) 0.38 cm®/100g, 710°C, X100
(b) 0.30 cm*/100g, 706°C, X100
(c) 0.26 cm®/100g, 691°C, X100
(d) 0.22 cm®/100g, 670°C, X100
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Fig. 14. Change of microstructure according to initial hydrogen contents
- low pressure.
(a) 0.38 cm®/100g, 704°C, X100
(b) 0.30 cm*/100g, 693°C, X100
(c) 0.24 cm®/100g, 6747, X100
(d) 0.12 em®/100g, 690°C, X100

Table 4. Pouring temperature and hydrogen contents
- low pressure

a b c d
Temp. (T) 704 693 674 690
H contents{cm’/100g) 0.38 0.30 0.24 0.12
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