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Degassing Procedure for Molten Aluminium

Alloy (AC7A)

Mamoru IMaBavasHl, Kohei TOMITA

Abstract : — The influences of following factors on degassing for
Al-595 Mg alloy (AC7A) were investigated.

(1) Degasser. (2) Degassing temperature. (3) Flux for melting period.

(4) Flux for holding period. (5) Holding time.

Commercial ingot (AC7A) was melted under various degassing con-
ditions and was cast into isolite and copper mould for the specimens to
estimate specific gravity and gas contents.

From specific gravity and gas contents of the specimen, the effects
of above factors on degassing of the melt were found as follows :

(1> Among factors applied in the present experment, the most signi-
ficant factors on degassing are degasser and holding time.

(2) Among degassers used for the experiment, hexachloroethane (C,Cls)
and titanium tetrachloride (TiCl,) are more effective than nitrogen.

(83) The gas contents in the melt at melting period have concern
with that of after degassing. Accordingly, it is important to lower
the gas contents of the melt before degassing.

(4) At temperature range employed in the experiment, gas contents
tend to increase with temperature, but this tendency is not so signi-
ficant.

(5) The effect of the covering flux used for holding period is little,

but in case of high holding temperature the use of flux is effective.
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Fig. 1 Effect of degassers on specific gravity.
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Table 1 Arrangement of factors by orthogonal table and instructions for melting

procedure (Experiment T).

)
Column| 1 2 D‘J 4 D %0 ? 7 Flux | Flux Run
D, ¢ bz Fh, l>< B « Fm,|Degasser|Temp. ] ]

Exp.No.\| D, % 1| Fhy/Fhy Fh,|Fh,Fh, Fm, ecy| (bolding) | (melting) No.
-1 1) al il 1]l 1| 1| 1] el | 700 | Coymercial Commercial
1-2 |11 1] 2 2 2 | 20 ¢CCl | 700 non non | 1
1-3 | 1] 2] 2|1 1 2 | 2] c0l, | 750 | Commercial o, 3
1—4 | 1 2| 2| 2] 2 1 | 1)CCl | 750| non Coomercial
1-5 | 2| 1] 2| 1| 2 | 1 | 2 may | 700 | Compmercial o, 8
1-6 | 2| 1. 2|2 1 | 2 | 1]|Ticy | 700| non Commerciall 5

NP T R o | . = Commercial, Commercial
1—7 | 2 2§ 1 1) 2 2 ‘1 TiCl, '70-(“) flux lux 5
1-8 | 2| 2| 1| 2] 1 1 | 2| TiCl, | 750 non non 4

Table 2 Arrangement of factors by orthogonal table and instructions for melting

procedure (Experiment I[).

Qumn 1 2 D3 4 D5D ? 7 Flux Flux Run
- Dyl | .| Fhe >Z< 3 w | Fme Degasser{Temp.
s . .
Exp. No.\| Dg %t | Fhy |FhyFh,/FhoFh,! Fm, (ocy| (holding) | (melting)  No.
2—1 1, 1 1)1 1 1 1| TiCl, 700 non non 1
T N e T NaCl NaCl
-2 | 1, 1.1, 2, 2 2 2 1 Ticl, | 700 INaF CINaF | 5
o3 | 1 2! 2|1 1 2 | 2| Ticl, | 750! non 2NaCl 8
a 4 +1NaF
S B . 2NaCl
2—4 112 2] 2 2 1 14 TiCl, | 750 a+ INaF non 2
P AR ) 2NaCl
| 2—5 21 1] 21 1 2 1 % N, 700 non L 1NaF 6
2-6 | 2| 1) 2|2 1 2 | 1| N 700 ZNaﬂNaF non | 4
2—7 20 21 11 1 2 2 1 N, 750 non non 3
T e 2NaCl 2NaCl
2-8 | 2| 21 1] 2} 1 1 21 N, 750 INaF " CINaF | 7
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Table 3 Chemical composition of the material (AC7A).

Element g Si Fe Cu Mn Mg LAl

It

i
Weight % f 0. 08 0.12 0. 02 0.49 5.17 Bal.

i
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Fig. 3 Dimension of moulds.
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Fig. 4 Block diagram of melting procedure.
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Table 4 Specific gravity of samples (Experiment I).

Experiment || Non- Holding time (min)

No. degassing 0 20 30 60
1—1 2.586 2.59 2,595 2.593 2.592
1—2 2.592 2.604 2. 600 2.615 2.596
1-3 2.559 2.596 2.612 2. 609 2.594
1—4 2.581 2.597 2.600 2. 589 2.595
1-5 2.552 2. 555 2.615 2.643 WMZ-EZS—
1—6 2.569 2.590 2.603 2.610 2.627
1-7 2.543 2.578 2.612 2.625 2.624
1—8 2.578 2,594 2.599 2. 626 2.637
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Table 5 Specific gravity of samples (Experiment T ).

Experiment| Non- Holding time (min)

No. degassing 0 20 30 60
2—1 2.582 2.591 2.608 2.605 2.620
2—2 2.586 2.599 2.598 2.630 2.615
2—3 2.591 2.600 2.620 2.620 2. 627
2—4 2.552 2.518 2.610 ‘ 2.613 2.617
2—5 2.591 2.599 2.587 2.585 2.602
2—6 2.564 2.553 2.585 2.591 2.593
2—-7 2,567 2.543 2.531 2.591 2.601
2—-8 2.592 2.594 2.588 2.596 2.615

71 A BDWPETEFBNI DOV T2~3ETT 4 o fo. WER RO FIGfE % Table 6, 717R
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Table 6 Gas volume* (cc/100g S.T.P.) extracted from samples
(Experiment [).

Experiment | Non- Holding time (min)

No. degassing 0 20 30 60
1—1 0.43 0.30 0.24 0.30 0.23
1—2 0.30 0.25 0.23 B 0.24 0.25
1-3 0.56 0.24 0.25 0.24 0.31
1—4 0.42 0.28 0.26 0.28 0.28
1—5 0-. 56 0.60 0.28 0.20 0.33
1—6 0.51 0.48 0.31 0.21 0.20
1-7 0.53 0.70 0.41 0.28 0.27
1-8 0.42 0.53 0.27 0.17 0.22

*These data include surface gas.
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Table 7 Gas volume® (cc/100g S.T.P.) extracted from samples
(Experiment J[).

Experiment | Non- Holding time (min)

No. degassing 0 20 30 60
2—1 0.42 0.36 0.21 0.23 0.21
2—2 0.39 0.27 0.23 0.27 0.23
2—3 0.31 0.56 0.20 0.22 0.26
2—4 0.62 0.79 0.24 0.24 0.28
2—5 0.31 0.33 0.36 0.31 0.17
2—6 0.61 0.62 0.56 0.31 0.24
2—7 0.58 0.77 0.74 0.39 0.43
2—8 0.40 0. 60 0.34 0.27 0.25

*These data include surface gas.
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Table 8 Variance analysis on specific gravity.

Factor ; dr { ss mS F | F(0.05) g)‘)e‘}g“(”%t;‘m
R 1 1610.00 * 12.25 4,12 4.42
D,; D, 1 1250. 00 * 9,51 " 3.34
D, Dy 1 3549. 03 * 27.00 " 10.21
t 1 74.39 0.57 " —
Fh, Fh, 1 0.13 — " —
Fhy Fhg 1 7.03 — n" —
Fm, Fm, 1 406. 13 3.09 " 0.82
Fm, Fmg 1 2907. 03 *22.11 | " 8.29
D;Dyxt 1 1.13 — " —
D,D;xt 1 0.78 — " -
D;Dgx Fh;Fh, 1 12.50 — " —
D,Dy x FhyFhy 1 871.53 * 6.63 " 2.21
tx Fh,Fh, 1 18.00 — " —
tX FhyFh, 1 81.28 —_ n" —
e, 1 95.88
H 3 9174.78 | 3058.26 | * 23.26 2.87 27.04
HxD,D, 3 3775.00 | 1258.33 | * 9,57 " 10.59
HxD,Dsy 3 1080. 34 360.11 | * 2,96 4 2.83
Hxt 3 260. 30 86.77 — " 0.38
H x Fh,Fh, 3 690. 37 230.12 1.75 " 1.70
H x FhyFhg 3 858. 84 286.28 2.18 " 2.17
HxFm,;Fm, 3 510.37 170.12 1.29 " 1.13
H x FmyFm, 3 2117.34 705.78 | % 5.37 " 5.93
[ 24 4123.91 171.83
e (35)  4600.94 | 131.46 error and other
total 63 33476.09
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Table 9 Variance analysis on extracted gas volume.

m$ | F |F0.05

i t

Contribution
coeff. (%)

534.76 *10.47 | 4.14 3.27

e
2
o
I
S
|
i
o
-

| ss
. i
R 1]

D, Dy 1 512.60 % 10,031 s 3.12

21.86 " 7.20

%

D, D, 1 1116. 28

t 1 631.26 % 12.36 " 3.92

Th, Fhy 1 162.00 3.17 1" 0.75

Fhy Fhy 1 0.03 — " —

Fm Fm, 1 55.13 1.08 " 0.28

Fmy Fmy, 1 957.03 *18.74 " 6.12

DDy xt 1 3.78 — " —

DDy FhyFhy | 1 128.00 2.51 I 0.52

D,Dy % FhFhy | 1 116.28 | 2.28 " 0. 44

t X FhoFh, 1 385. 03 % 7.54 " 2.26

e 1 292.02 (5.72)

(e 3| 30193 100.64

H 3 5197.67 | 3732.56 | « 73.10 2.89 | 34.09

HxD,D. 7 3 1568. 25 522.75 | * 10.24 " 9.56

H x DDy 3 739.37 | 246.46 | * 4.83 " 3.96

Hxt 3 534. 81 178.27 | * 3.49 " 2.58

Hx ¥h,I'h, 3 28.75 — — Vi —_

H % Fh,Fhy 3 119.59 — — " —

H » Fm, Fm, 3 96.12 32.04 0.63 " —

Hx F'maFmy 3 374.59 124. 86 2.45 " 1.50

e 24 1234. 60 51. 44

error and other

(e 33 1684.87 51.96 20. 43

total l 14796. 61 )
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Table 10 Variance analysis on extracted gas volume

(except the data on the samples just after degassing).

Factor ] af i ss mS F IF(O, 05)| S(fg;}“‘z‘;;‘;’“
R 1 180.19 x 932 4.3 3.58
D, D, 1 0.67 — " —
D, D, 1 1001.04 | *51.79 | 21.85
¢ 1 117.19 | « 6.06| 2.18
Fh, Fhy 1 73.50 | 3.8 | oz 1.21
Fhe Fhy 1 30.38 157w 0.25
Fm, Fm, 1 32.67 169 n 0.30
Fm, Frmg 1 302,04 | $90.28 | 8.30
_AD]DL Xt 1 0.67 — ” Vi —
DDy xt 1 70.04 | 3.62| 1.13
D,D,x Fh,Fh, | 1 51.00 279 n 0.77
D,Dyx FhoFh, | 1 145. 04 5750 s 2.80
¢ Fh,Fh, 1 817 | 0.42| 1 -
' (x FhyFh, 1 39204 | £ 20.28 | 830
o 1 20.01 | -
H 2 302.04 | 196.02 | *10.14| 3.47 7.87
HxD,D, 2 157.58 | 78.79| * 4.08| 2.65
HxD,D; 2 710.08 | 355.04 | 4 18.37 |  # 14.94
Hxt 2 56.63 |  28.32 147 s 0.40
H x Fh, Fh, 2 | a5 — — " —
H X FhyFh; o | 35.12 — — " — o
H x Fm, Fm, 2 | oL08| 47.04 243 4 1.23
H x Fm,Frm, 2 179.08 | 89.54 | * 4.63| 3.13
o 16 345.97 | 21.62 -
e’ 21 405.85 |  19.33 error and other
total 4492:&3'
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(a) No degassing. (b) Degassed by N,.

(c) Degassed by C,Cl. (d) Degassed by TiCl,.

Photo. 1 Influence of degasser on macro-grain size.
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