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Effects of Process and Casting Variables on the Results of Degassing
AC4C Aluminum Alloy Melt by Using Rotary Degasser

Ki-Joon Lee and Hae-Wook Kwon

Abstract

The effect of various factors on the results of degassing of AC4C aluminum alloy melt by using rotary degasser were inves-
tigated. The difference between the effects of nitrogen gases of commercial pure and high purity grades on the degassing results
was not significant. The optimum degassing condition was obtained. The effect of holding and degassing temperature was not
significant, either. The result of degassing was deteriorated by the modification treatment of eutectic silicon, meanwhile
improved by the grain refining. The effect of the latter was stronger than that of the former when the melt was treated simulta-
neously. The volume fractions of hydrogen porosity of the castings obtained from the molds with water moisture such as natural
and green sand molds were much higher than those from the molds without that such as pep-set and CO, molds.
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Table 1. Chemical composition of AC4C aluminium casting alloy (wt %).

Si Mg Fe Cu Zn Al
specification 6.50~7.50 0.25~045 0.55 max. (.25 max. 0.35 max. bal.
test casting 7.32 0.25 0.44 0.13 0.07 bal.
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Fig. 1. Experimental apparatus for the reduced pressure test|2].
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Table 2. Melting and treatment procedure.

Heat number | Melting number templ::zﬂfrleg €C) N, (fl}?rgnr)ate 1mp;;l£1;jre(\$ll]l]1)tl on remark
1 3 -
1 2 730 5 - commercial pure N»(99.9%)
3 8 -
1 3 -
2 2 730 5 - high purity N,(99.9%)
3 8 -
1 3
2 5
3 3 730 2 150
4 10
1 3
4 2,., 730 > 200
3 8
4 10
1 3
2 5
5 3 730 2 250
4 10
1 3
6 2 730 : 300
3 8
4 10
1 700
7 > =60 8 200
1 eutectic Si modified
8" 2 730 8 200 grain refined
3 refined & modified
1 natural sand mold
9™ 2 30 2 200 green sand mold
3 CO, mold
4 pep-set mold

* Step test casting was poured.
** Melt was grain refined and modified.
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Table 3. Chemical compositions of modification and grain refining agent (wt %).

Sr Ti B Fe Si Ca A" Al
modifier 9.80 - - 0.17 0.90 0.01 - bal.
grainrefiner - 5.04 1.04 0.17 0.10 - - bal.

(59)
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Fig. 3. The effect of the purity of N, gas on the variation of relative hydrogen content in the melt degassed by graphite tube in the

crucible during holding at 730°C.
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Fig. 4. The effect of the revolution speed of the graphite impeller of rotary degasser and the flow rate of nitrogen gas on the relative
hydrogen contents of melts during holding at 730°C.
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Fig. 5. Variation of relative hydrogen contents of melts degassed
with N, gas at the flow rate of 8/min and the revolution

speed of the graphite impeller of 200 rpm during
holding at different temperatures.
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Fig. 6. Optical micrographs of the specimens obtained from the
center of the layer of 15 mm thickness of step test
casting solidified after pouring the nontreated and
treated melts, 100 X .
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Fig. 7. Optical macrographs of the specimens obtained from the
center of the layer of 15 mm thickness of step test
casting solidified after pouring the nontreated and
treated melts, 7 X.
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8. The variation of relative hydrogen contents in the
differently treated melts after degassing with N, gas at
the flow rate of 8/min and the revolution speed of
graphite impeller of 200 rpm during holding at 730°C.
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Fig. 9. Surface roughness of the step test casting from the melt poured into different mold after the melt treatment.

(65)



—418 — 34 2 F2 WP ACLC UF0F T 889 ZEIR] degas erE o183 ©yRA XE] ZHe ..
ZRE de Y FZE Q) 4 7|Eo BgHY 1.0
3R] ke WA FYI CO, FYLZHE] AL A 0.9 nature sanc
Y FEE ] 12 el o s o o] B
& AHESE 25e] ¢g3fe] T3] wjFd HLoE AZH € 6.
‘iit} AdAL F3e] 2] kg BMEdon 7 T os
& o 147 %3k 2JY Aol BE AR g £ 04
A F3at CO, THoZHE| d2 AlH F ¢4 7] 3 0.34
Eo) ¥s] $82 we AY FEAY QA E
CO, FHL2HE 4 A F2F2I3HE 4L A 0.0/

H 5 o4 7128 F9) EEel v 2 AT L T
ST B 7o pae] ] EEol 1% o3l
w5 WA depgen e 712 A4 ARt 2
H2E ool ® B9 eyl Z FEF FY 78
7122 Ha] Ego] o & 2R A3l ot o
Ate] kR EYA| RO AN 5] gl
Y o & A= AAH. 23 oHF F F
T2l QA EpEo fu A2 F "@rks i}ﬂﬁ- 2}
sk o 71X Afo) Wiy A2 AT FE2FLE ¢
& T U AeE: wdHH.

48 E

ACAC F30)% FF 45 &7 71x) alAle] 27}
~ e Agel BlAE Jars 2ARld Hhe 2
AES A%

1) 94 59 I AL A E kA A
g 739 Al 7AHY o2 Wk A & 9
m) X A= ¥skeh.

2.) S8E 730°Ce] XA 8l/min®] FHY SE=
ZEg Mg A £52 200 pmellH AL 7)A
5 22% B}t F3Et A vk A3 A9

3) $e 4] d ks A o "k A
o)X= o3k =4 stet.

4) 34 A9 M3t Al @k ZAIE A
sl o AAFY wAE Xule g€k M FAHE
AAsIAC. F 7R 88 A E Al & A5 A
o3l x2]e] oed3Fioh= ZAAY ulM3 Xz]e &€t
2 WA B3t o] 2 ALE Ve

5) AdAL 3 9 Ay o] ZYA| £-& A3}
= 789 73971 314 8 9 CO, F3FH el 1
A e FYor N d& FE2F F9 7E AF
of A o Yo} FXF FHY 2t S5 F=

(66)

10
thickness of the test casting, mm

S 15 20

Fig. 10. Volume fractions of aydrogen porosity in the specimens
obtained from step .est castings solidified after having
poured into the different molds after the melt
freatments.
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