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 Effects of Hydrogen Gas on the Properties of
Modification and Mutual Diffusion. (7th Report)
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Although it has been reported on the effects of hydrogen gas on
the mechanical, chemical and physical properties in our papers up to
date, moreover, it is expected that the effects of hydrogen gas on the
medification of Al-Si alloy‘ and the mutual diffusion between aluminium
and thorium is the inneglegible problems from the points of view of
mechanical and casting properties. And so we carried out the experiments
by means of p-ray counter.

The results obtained are summarized as follows;

1. It is recognized some promotive action for the modifing effects of

Al-Si alloy.

2. The molecular hydrogens deposited crystal boundary are effective
for the mutual diffusion in the crystalline solid.
3. Especially, the velocity of diffusion are remarkably slow in the

8

molten state.
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Photo. 1. x 400 Photo. 2. x130

Silumin Silumin including hydrogen gas.

Table. 1.
Pottasium&; | . Residual K
ggttta"lsium (Calculated
Kind “ | value)
Pure Silumin 6 9 |about.0.25¢g
Silumin including ‘
hydrogen gas 4 % 4 0" 175¢

Comparative values in which treating
temperature is at 850° for about 7min.

Photo. 3., x400
Unmodified Structure.

Vers. Nr. Versuchszeit min. 25 Na Mittelwerte
102a 5 0.014
97, 102 10 0.017
92 20 0.014
99, 101 30 0.011
98, 100 60 0.0095

Table. 2. A. Einfluss der Versuchszeit. Material ; Vered. Silumin,
0.395 Na-Zusatz, Einwage 50g, Temperatur 900°C, Erwirmung

bis zur Versuchstemp. rd. 10min.
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Veredelt Unveredelt
Behandlung e
Na-Gehalt in%
1. Natrium-Metall 0.005~0.011
2. Natriumflyorid und
Natrium chlorid 0.004

3. Natrium-Karbonat 0.004~0.0087

4. Natrium-Sulfat 0.001 ~0.002
| 5. Natrium-Chlorid 0.002

‘ 6. Silumin-Massel unveredelt 0.0001~0.001

Table. 2. B. Natriumbestimmung an Silumin-Proben.(»

Table. 3.
Mech. Property.
\ Tensile Strength. (Kg/mm?)
Kind ) Relation between tensile strength
Pure Silumin 22
. . _ . and various specimens.
Silumin including 20~21
hydrogen gas
None Modified. ‘ 14
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~Table. 4.
i\\\\Diffusion Coefficient Diffusicn Coefficient. |
| e cm?/day \ cm¥day |
Kinds TTT— Kinds — |
Bicrystal of _ Polycrystalline state e
pure aluminium ® | 4.32x10-8 including hydrogen gas. ~ i 7. 7x10 _6 §
" Bicrystal of aluminigm — . || Pure aluminium in | s
k _including hydrogen ges. 9.72x 10-6 _molten state “ ! 6x10 i
Rolled single crystal of — o - _¢- Aluminium including hydrogen . | f
Pure aluminium. O 9.72x10 h<! gas in molten state. % ! 6x10-6 !
"Rolled single crystal of _7 || Aluminium in the condition of | 5 |
_hydrogen included one. X | 3. 6x10 vacume melting. ® i 7.44x10 f
i Polycrystal of Pure o _s | Aluminium including hydrogen i s |
; aluminium. as cast. 4 | abaut 10-9 gas in the above condition. o ‘ 4.49x 10~ t

Relation between the velocity of mutual diffusion and various specimens.
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