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Gases in magnesium and its alloy

Mamoru ImaBayasui and Kohei TomiTa

Abstract : — The hycon-tester method has been recommended for deter-
mination of gases in light metals in practical conditions, by reason of its
simplicity and convenience. This method has been applied successfully for
aluminium and its alloys, but few application has been attempted for magnesium
and its alloys. :

In the present study, the gas content of the melt of pure magnesium and
magnesium alloy were determined by vacuum extraction method, and the initial
bubbling pressure of the same melts were also determined by hycon-tester method.
From these results, the relation between gas content and initial bubbling pressure
of the melts were discussed. L

Moreover, the gas content of the melt and of 7kg ingot produced from
the same melts were determined respectively.

The results obtained were as follows:

(1) Square root of initial bubbling pressure of the melts of magnesium and
"AZ-9] alloy linearly increase with gas content of the same melts.

(2) The gas content of 7kg ingot of pure magnesium is equal to that of the
melt, but in AZ-9] alloy, gas content of 7kg ingot is less than that of the
melt.

(3) The gas extracted from pure magnestum and its alloy (AZ-91) consist

almost entirely of hydrogen.
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Table 1 Chemical composition of pure magnesium and AZ-91 alloy.

Chemical composition (25) 5
Sample | S }

Al | si | Mn Fe [ Zn

Cu § Ni

|

Pure Mg | 0002 0.003 | 0.0011 E 0.003  0.006  0.0002
ure M8 10,007 | ~0.004 | ~0. 0025 | ~0.007 | ~0.009 | ~0.0005 |

0.17 o012 o8

0.007
~0.18 | ~0.017 | ~1.09

~0.011 0.001

AZ-91 8.9~9.8
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Fig. 2 Extraction curve for a pure magnesium cast into Ransley’s
chill mould. (extraction temp.: 620°C)
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Fig. 4 Diagram showing the position from which sample for determination
of gas was taken.
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Fig. 5 Blank values for capsule made from stainless
steel (SUS-27).

Fig. 6 Appearence of sample and capsule.
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Table 2 Comparison of the gas content of chill-cast sample with that of 7kg

ingot (for pure Magnesium),

Sample No. Bu(?ﬁ;gfgss‘ | Gas content (cc/lOOg?
& Chill-cast sample 7kg ingot
GM—4 146 24,2 24. 2, 23.2
GM—5 118 20.0 19. 1, 19.6
GM—6 60 15.9 15. 3, 15.7
GM—7 48 13.7 13. 7, 13.9
GM—8 5 7.70 7.60, 8.14
GM—9 5 7.24 7.69, 8.74

Table 3 Comparison of the gas content of chill-cast sample with that of Tkg
ingot (for AZ-91 alloy).

S Bubbl. press. Gas content (cc/100g)

ample o (mmHg) Chill-cast sample 7Tkg ingot

GMZ—3 116 16.8 AL
GMZ—4 142 20.1 T e
GMZ—5 52 12.8 (3% o
GMZ—6 36 11.3 o9 11
GMZ—7 7 4.48 433 4.69
GMZ—8 8 4.53 499 510
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Table 4 The percentage of the hydrogen in extracted gases from pure magnesium
and AZ-91 alloy.
Extracted gas (cc/100g) ;
Sample Bt(xrb;t;i;:.gress. i Hydrogen (95) |
8) total gas | hydrogen
Pure Mg 140 22.2 22.0 99. 2
Pure Mg 10 9.55 9.50 99.5
AZ—91 132 18.0 17.9 99.4
AZ—91 9 4.00 3.90 97.5
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