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Analysis of cube texture in high purity aluminum
foils for electrolytic capacitor by EBSP method

Ken-ichi IKEDA*, Ken-ichirou TSUMAGARI**, Fuyuki YOSHIDA***
Hideharu NAKASHIMA*** and Hiroshi ABE***

In this study, to clarify the formation process for electrolytic capacitor, crystal orientations and residual strains in a
cold rolled foil, a partially annealed foil and an additionally rolled foil were evaluated by EBSP method. The partial-
ly annealed foil and the additionally rolled foil were heat treated at 300°C and the crystal orientation and the grain
boundary character were analyzed. The main results are summarized as follows. (1) Additional rolling preferen-
tially introduces strains in off-cube grains. (2) Most of the grain boundaries of cube grains are high angle bounda-
ries. (3) The cube grains in high purity aluminum foils grow by the migration of high angle boundaries due to the
lower strain energy.
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99.99% Aluminum
Fe:8ppm, Si:8ppm, Cu:50ppm

| l I
‘ Hot rolled plate of 7 mm in thickness

l Cold rolled to 400 zm

‘ Cold rolled to 130 pm
| |
Partially annealed at 230 C for 6 h

I
Cold rolled to 110 um

Cold rolled Partially annealed || | Additionally rolled
foil foil foil

Fig. 1 Production process of samples.
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() i 50 ym

Fig. 2 OIM images of the ND plane in the
surface of cold rolled foil, (a) the distribution
map of crystal orientation, (b) the distribu-

— tion map of cube grains (red grains), (c)
oot 101 {111} pole figure and (d) unit triangle.

B

50 pm 150 ym Fig. 9 The distribution of grain boundary

¢ raracters in the surface of partially annealed

. Lowangle Random ___ Coincidence »ils, subsequently annealed at 300°C for (a)
boupdary botmdary boundary { min and (b) 60 min.

di
50 zm 150 pm Fig. 10 The distribution of grain boundary

foils, subsequently annealed at 300°C for (a)

v Low angle Random Coincidence
1 min and (b) 5 min.

characters in the surface of additionally rolled
boundary boundary boundary ]
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Fig. 3 The distribution map of cube grains in the surface
of partially annealed foils, (a) as-annealed at 230°C for 6
h, (b) subsequently annealed at 300°C for 1 min and (c)
subsequently annealed at 300°C for 60 min.

300 pm

Fig. 4 The distribution map of crystal orientations in the
same specimens as Fig. 3, (a) as-annealed, (b) subse-
quently annealed at 300°G for 1 min and (c) subsequent-
ly annealed at 300°C for 60 min.
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Fig. 6 The distribution map of cube grains in the surface
of additionally rolled foils, (a) as-rolled, (b) subsequent-
ly annealed at 300°C for 1 min and (c) subsequently an-

nealed at 300°C for 3 min.

— 1°~15° — 15°~
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Fig. 8 The distribution of local orientation differences in
(a) partially annealed foil and (b) additionally rolled
foil.
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Fig. 5 The relationship between area fraction of Cube,
Brass, Cu and 8 grains and annealing time of partially an-
nealed foils.
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Fig. 7 The relationship between area fraction of Cube,

Brass, Cu and S grains and annealing time of additional-
ly rolled foils.
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