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Effects of annealing conditions and alloying elements on hydrogen behavior in Al-Mg alloys were
investigated. When annealed in a wet atmosphere, the desorption of hydrogen to the outside and the
absorption of hydrogen from the atmosphere are presumed to occur at the same time. The morphology of
oxide film formed depends on the alloy composition, which affects hydrogen desorption behavior. The
condensation of hydrogen near the surface, which is related to blisters during annealing, occurs more easily
in an Al-Mg alloy of a high purity than that of an ordinary purity.
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Table 1 Chemical compositions of the specimens in mass[]

Specimen Si Fe Mn Mg Cr Al
A 0.02 0.02 0.00 4.0 0.06 Re.
B 0.10 0.20 0.50 45 0.00 Re.
C1 0.002 0.004 0.00 0.0 0.00 Re.
(67 0.002 0.005 0.00 1.8 0.00 Re.
C3 0.002 0.005 0.00 39 0.00 Re.
D1 0.10 0.22 0.00 0.0 0.00 Re.
D2 0.11 0.22 0.00 1.9 0.00 Re.
D3 0.11 0.20 0.00 39 0.00 Re.
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Fig. 1 Hydrogen content in specimen A before and after annealing
as a function of location’™
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Fig. 2 Optical micrographs of surface and cross-section of blister
appearing on surface of specimen A annealed at 5400 for
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Fig. 3 Hydrogen content of specimens A and B before and after
annealing at 54000 for 50h in the two atmospheres®

0.25

0.20C

0.15

0.10

Hydrogen content (mass ppm)

0.05

0.00
as-cast 300 400 500

Temperature (T/0)
04 0000 4h0O000000DOO0O0O%

. 4 Hydrogen content of specimens before and after annealing at
each temperature for 4h*

Fi

It
e

goboboooboooooooooooooooOooonon
O0ooO0ooo0o0ooo0oboOo0oOo0o0o0n0 24n0
oooooooozbo00ooOO00OO0boOO0OOO0n
00 300100x 100x 100mmOI 0000000 0O00O0O
0000 AD0O0OBOOOOOOODODOSurface 00O
OO0Center00 00000000 0OODOOO AODODO
goboooboooooooooooooooOooDo
goboooboooooooooooooooOoooDo
goboooboobooooooooobooooobooOoooDo
gobodoobooooboooooooooooooon
giosbO0doooooooboooboooooooooon
gobooobooooboooooooooooooonn
gobbodoobooooboooooooooooooon
A BOOOOOOOOOOOOOOOOODOOOOO
gobooooo

0400000000 CcCIOD3IODOOOOOONMg
gbobo0d00aescastDOO0OODOOOOOOOSIOFe
ooboooooooooooomgOOoOoOOoOoon cio
DiOO0O0OO0O0O0O0OO0b0OO0bOOOOoObocOOoOoboOon
gobOooobooooboooooooonsoodsoond
00o00o0oooooooooogsiorFre0onononO
gbobooooooosconbboooooobooooon
0.05ppm OO O000O0OOODOOOODOO
220000000000
gos50000000000000ADOOBOODOO
oo seMOOOOOODOOOOOAOOODOODOO
gobooobooooooooooooooboo BO
gobodoobooooboooooooooooooon
gobodoobooooboooooooooooooon
gobodoobooooboooooooooooooon
gobooooooooood
O0e000CIOC3OD1I0OD0 O D30 5500 020h O

Specimen B

Surface

Cross-section

05 000000000000 Ss400050h000000 AOO
OBOOOODOO SEMO

Fig. 5 SEM micrographs of surface and cross-section of specimens
A and B before and after annealing at 54000 for 50h in wet
atmosphere
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Fig. 6 SEM Micrographs of surface of each specimen after annealing
at 55000 for 20h*™”
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Fig. 7 Back-scattered electron image and EPMA element mapping
of specimen D3 annealed at 5500 for 20h
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Fig. 7 Result of X ray diffraction for the particle in Fig.7 *-
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Fig. 9 Back-scattered images of the surface of two Al-400 Mg alloys
0 a0 with 0.20 SiJ b[D.50 Fe annealed at 5500 for 20h
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