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Introduction

Surface morphology of auminum aloys has been
investigated conventionally by scanning eledron micros-
copy (SEM) and scanning probe microscopy (SPM).*?
Quantitative information on the surface morphology can
not be obtained by SEM, and the gplicaion of SPM is
limited to small working range in height lessthan 1 pm.
Scanning confocd laser microscopy (SCLM) gives quan-
titative information on the surface morphology through
tomography in the working height range between 0.1 um
and 500pm.

In this work, porous-type anodic oxide films were
formed onAl5052alloy in asulfuric acid solution, and the
change in the surfacemorphology of the dloy during ano-
dizing was gudied by SCLM, focussing on the behavior
of second-phase particles.

Experimental
A AI5052-H32 dloy shed (Cu:0.02, Si:0.07,
Fe:0.25, Mn:0.01, M@:2.66, Zn:<0.01, Cr:0.19, Ti:0.02,
Al:bal.) was cut into 2 x 3 cm? as pedmens. The sped-
mens were degressed in ethyl alcohol with utrasonic
wave for 10 min, and then eledropdished for 2 min in a
mixture of acdic add and 70% perchloric add (4 : 1) at
11+ 1 °C. After eledropdishing, the spedmens were
anodized in 16 wt% sulfuric add at 20 V and 1 = 0.5 °C.
The spedmen surface was observed after anodizing for
different periods (t)) with SCLM and SEM, and eledron
probe for microanalysis (EPMA) was applied to examine
the mmpaosition of the second phase particles. The verticd
cross ®dion of the spedmens was also observed by

SCLM to measure the film thickness

Results and Discussion

Figure 1 shows &) two-dimensional contrast SCLM
image and b) SEM image of the speamen before anodiz-
ing at the same aea Blad and gray spots are observed in
the SCLM image, as designated by black and white arows,
respedively. Threedimensional height SCLM images
showed that the blac spots are ssciated with extrusions
of semnd-phase particles, and the gray spots with pores
formed by the disslution of the particles. The height of
the particles and the depth of pores were between 0.1 — 5
pm.

The SEM image & the same aeashows bright par-
ticles and dark particles as indicaed by white and bladk
arrows, respedively. The EPMA analysis owed that the
bright and dark particles contain mainly iron and magne-
sium, respedively. Comparison of Fig. 1(a) with (b) sug-
gests that SCLM gives more information on surfacemor-
phology than SEM, and that the particles beneah the sur-
face ae distinguishable in the SEM image.

Figure 2 illustrates two-dimensional SCLM contrast
images of the spedmen anodized for t, = a) 1, b) 10, and
¢) 30 min at the same aea as in Fig. 1. Figure 2-d)
shows the image of the t, = 30 min-spedmen coated with
athin Pt layer. Theimageat t,=1 min (Fig.2-a) shows a
distribution o spots dmilar to that before anodizing

(Fig.1-a), and shows grain boundary, due the differencein
the film thickness from grain to grain. The size ad
number of the bladk spats increase with t,in the SCLM
image without Pt coating. The image of t; = 30 min-
spedmen with Pt coating, however, is similar to that with
t, = 1, and shows a fringe pattern, suggesting a slight dif-
ferencein the height from grain to grain again.

Thisimplies that SCLM images obtained from ano-
dized-Al aloy spedmen without Pt coating result from
not only the outer oxide surface but also inner part of the
oxidefilm. Increase in the number of black spots with t,
can be explained as results of the increase in the number
of seand-phase particles included in anodic oxide fil ms.

Threedimensional SCLM height images showed
that iron-containing particles are included in the anodic
oxide film and magnesium containing particles dissolves
preferentially into solution during anodizing. Analysis
of threedimensional SCLM images of the speamen partly
coated with Pt enabled an accurate determination of the
thickness of anodic oxide films formed on Al, asauuming
the refradive index of anodic oxide films.
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Fig. 1 a Twlo-—dirﬁensional LM contrast ie and )
SEM image of the surface of eledropdished Al5052 al-
loy .

Fig. 2 (a) Two-dimensional SCLM contrast images of
eledropdished Al5052alloy surfaceat (a) t; = 1 min, (b)
t, =10 min and (c) t, = 30 min before Pt coating, and (d) t,
= 30 min after Pt coating.



