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Hydrogen diffusivity in the Al—Cu—Fe Quasicrystal
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ABSTRACT —Al—Cu—Fe quasicrystal ingots were obtained by means of melting in vacuum

or pure argon gas atmosphere and solidifying in crucibles. After degassﬁng the as—cast samples,
these were equilibrated thermally with a constant pressure of purified hydrogen gas at 600°C. Then

hot extraction from the gas charged samples was performed at 300—600°C and the apparent hydrogen

diffusion coefficient and solubility were obtained. Comparing the values of diffusion coefficient of

pure metals of Al,
quasicrystal are considered.
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Fig.1 Schematic representation of the relation-
ship between the extraction pressure

and time.
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Fig.2 The X—ray diffraction pattern for Ale
CuxFess quasicrystal alloy (sample A).
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Fig.3 The X-—ray diffraction pattern for Al
CuxFes quasicrystal alloy (sample B).
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Table. I The size and weight of quasicrystal

samples.
Sample size (mm) weight (g)
A 16. 4x12 6x10. 15 6. 9042
B1 18. 0x10.°1x8. 35 7. 9576
B2 18. 35%x10. 4x10. 3 9. 4650
c1 10. 66x20. 2 5. 9463
c2 11. 3é4x22. 9 7. 9175
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Fig.4 The X—ray diffraction pattern for Als
CuxFes quasicrystal alloy (sample C).

Fig. 5 The temperature dependence of hydrogen
diffusion coefficient for Als Cuxn Fess

quasicrystal.
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Table. I The frequency factor and activation

energy of quasicrystal samples.
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Fig. 6 The temperature dependence of hydrogen
diffusion coefficient for Ales Cux Fess
quasicrystal and pure aluminum, pure

copper and pure iron.
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Table.ll The hydrogen solubility in Al—Cu—
Fe quasicrystal alloys at 600°C.

H -6 3 -1 -0.5

Sample S (10 m -kg atm )
A g. 88
B1 0. 57
B2 0. 39
C 1. 25
Al 0. 24
Cu 2. 08
Fe 11. 81
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Table.IV The specific gravity of quasicrystal

sample.

Sample Specific gravity

A 4. 872
B1 6. 085
B2 5. 961
c1 4. 640
c2 4. 660
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Table.V The micro Vickers hardness of sample

A and sample B.

Sample Hv
A(white) 850
(gray ) 731
B 708

Fig. 7 Optical micrograph of quasicrystal
sample (X105, sample A) .

Fig.8 Optical micrograph of quasicrystal

sample (X105, sample B) .
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