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In the present research work we analyze the surface of different crystalline grains of aluminum, which have 
been mechanically ground in one direction and chemically etched with Tucker reagent, by means of 
Rotated Image with Maximun Average Power Spectrum (RIMAPS) technique [1] [2]. When metals and 
alloys are etched with certain reagents, attack takes place at isolated points within the grains rather than by 
general surface etching. This localized etching is commonly known as etch-pits, which are linear-sided 
figures. In most cases these pits are formed by attack along definite crystallographic planes. The positions 
of the sides or faces of etch-pits are related to the orientations of the grains on which they are formed. 
Etch-pits are likely to form at regions of high dislocation density. The distribution of etch-figures on the 
surface of any given crystal is not random, it is directly related to its structure [3] [4].  
 
In this work, the aluminum samples were annealed during 30 hours (550°C), so that the grains in the 
sample would achieved the size of approximately 5 mm. The crystals were orientated following the Back 
Laue Reflection method. All the sample were mechanically ground with emery paper down to 1000 grit. 
The chemical reagent used was: HCl 45ml, HNO3  15ml, HF 15ml, H2O 25ml [5]. The images used for 
RIMAPS analysis were obtained with scanning electron microscope (SEM) (see figures 1 and 2). The 
RIMAPS spectra of grains (174) and (323) are presented in figure 3. The existence of equal number of 
peaks in both spectra indicates that the typical etch-figure characterizing the damage on surfaces is the 
same: a triangle. On the other hand, the relative angular differences between peaks are not coincident. This 
is a direct consequence of been observing different crystallographic planes. It can be calculated from Laue 
information, the theoretical values of internal angles of the etched triangle. Comparison of these values with 
the angular differences given by RIMAPS, emphasizes the fact that RIMAPS determines not only the 
orientations that are in perfect accordance to the theoretical values, but also gives notice of the existence of 
surface deformation with the appearance of peaks denoting secondary directions, different from that 
theoretically expected. 
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   Figure 1. SEM micrograph of plane (174).             Figure 2. SEM micrograph of plane (323). 
 
 
 
 

0 30 60 90 120 150 180
0.0

0.2

0.4

0.6

0.8

1.0  (323)
 (174)

M
A

PS
 (a

.u
.)

RI (degrees)

 
 
 Figure 3: RIMAPS spectra of aluminum surfaces corresponding to crystallographic planes (174) and 
(323). 
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