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Fig. 1 Optical macrographs of various AZ91 samples after etching technique.
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Fig. 2 von-Mises plastic strain distribution in AZ91 alloy revealed by FEA.
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Fig. 3 Optical micrographs of the AZ91 heated at 300°C Region B 1 mm

:(a) in deformation zone; (b) in undeformed zone.
Fig. 5 Optical macrographs of SUS303 after etching: (a) no heating, (b) sample
heated to 500°C, (c) sample heated to 650°C and (d) sample heated to 800°C.
OPT image

(a) Deformation zone (b) Undeformed zone

SEM image

1 mm

Fig. 6(a) von-Mises plastic strain distribution obtained by an FE analysis;
(b) optical macrograph of Sample D, showing the plastic deformation zone
enclosed by the dashed line.

Fig. 4 Micrographs of the AZ91 heated at 300°C

: (a) in deformation zone; (b) in undeformed zone.
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Fig. 7 Microhardness results from Samples A, B, C and D
measured from position P, as shown in Fig. 5.
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Fig. 8 Optical micrographs of undeformed and deformed regions.

Fig. 9 Secondary electron images of the deformed regions for Samples D.
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Fig. 10 Optical micrographs of undeformed and deformed regions. 111
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An Etching Characterization Method for Revealing the
Plastic Deformation Zone in a SUS303 Stainless Steel

Abstract

Etching characteristics, used to reveal localized plastic
deformation zones in a SUS303 stainless steel have been
examined. The etching was conducted on a sample using an
etchant consisting of 5 g Ferric chloride, 50 ml hydrochloric
acid and 100 ml water. The sample was deformed severely and
heated to various temperatures before the etching process. With
this etching technique, the plastically deformed area is clearly
observed even at low magnification. This is due to a change of
the microstructural characteristics in the plastic deformation
zone. There are different microstructure patterns that reveal the
plastic zone in the sample with and without heating, e.g., plastic
zone in the sample with heating to 800°C is observed clearly due
to randomly oriented crystals and recrystallized small grains
with precipitated nano-size particles. Details of the etching
characteristics that reveal the plastic deformation zone are
further discussed.

An Etching Technique for Revealing Work Hardening
Regions in a Mg-9%Al-1%Zn Alloy

Abstract

A method for revealing the localized work hardened region
(plastic deformation zone) in Mg-9%Al-1%Zn alloy (AZ91) has
been developed using a new etching technique. With this
technique, etching with the solution (9 g picric acid, 30 ml acetic
acid, 150 ml ethyl alcohol and 20 ml H,O) was executed on the
samples after plastic deformation and then heating to 300°C for
3 hours. Because of the high strain energy in the plastic
deformation zone, the microstructural characteristic in the
deformation zone changed substantially after the heating process,
where severe precipitation of Mg;;Al;, phase occurred in the
Mg-rich-a-phase. With the change of microstructural
characteristics, the deformation region can be revealed. The
plastic zone was revealed by the different degrees of etching
response in the deformation and undeformed regions; the plastic
zone was slightly etched, whereas the other region was deeply
etched. From the different surface height level, the deformation
zone was found to be observable even at low magnification.
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