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Static Method of 3D EBSD Analysis of Ti64 Alloy

In this example a microstructure of the Ti-6Al-4V (Ti64) alloy prepared by direct metal deposition is stud-
ied by the three-dimensional electron backscattered diffraction (3D EBSD) technique using a focused ion
beam equipped scanning electron microscope (FIB-SEM). An innovative static position 3D EBSD configu-
ration was used for the acquisition.

Introduction

Novel techniques of net shape fabrication are low cost
alternatives to the traditional Ti alloy preparation methods
(casting+machining) see e.g. [1]. A process similar to 3D
printer is used for fabrication of components from powder
or rod substrates, avoiding the machining process.

A shaped metal deposition or electron beam freeform
fabrication are examples of fabrication possibilities for
small quantity production of components with complex
shape see example in figure 1.

However, the microstructure and thus also mechanical
properties may differ. Especially the porosity and
anisotropy has to be studied carefully, as shown in [3].

The 3D EBSD analysis for precise description of the Fi9-1,1H?”egcomgj“kleS”UlFtUtfeWithCO”“%”Ed
microstructure, phase distribution and grain formation in Sﬁéiilrzegl d':g]oiit'igan 2?%'52 ['g]ns' prepared by
the material after annealing was introduced in [4]. ‘

3D EBSD

The 3D EBSD is one of the possible techniques from | %
a broad range of FIB-SEM tomography techniques. '

The repeated process of FIB cross sectioning is followed by
orientation mapping by EBSD (2D) creating athree-
dimensional orientation dataset of the selected volume —
the 3D EBSD. An example of a 2D EBSD map on a cross
section is shown in figure 2.

The conventional approach of 3D EBSD acquisition is using g
a sample movement between the FIB milling and EBSD g
acquisition position. This method has several serious
drawbacks regarding the speed and precision of data
acquisition process [5].

TESCAN FIB-SEM offers a static setup of 3D EBSD based on a
special EBSD camera configuration developed within the
FIBLYS project [6]. This conﬁgurz.at.lo.n of the EBSD CaMEra ki 2. 90 EBSD orientation map of the Ti64
allows simultaneous EBSD acquisition and FIB milling in microstructure.

static sample position.
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Fig. 3: Static position 3D EBSD configuration on
TESCAN FIB-SEM

Fig.4 3D EBSD visualization after post
processing in a) Euler angles as RGB
color, b) inverse pole figure (IPF-Z) with
color legend, c) visualization of a single
grain after grain segmentation using
misoreintation limit > 2 deg.

Static 3D EBSD Method

The key idea of the “static 3D EBSD" approach was
proposed and also firstly realized within the FIBLYS
project [5]. This static set-up allows acquisition of
3D EBSD without sample movement during the whole
acquisition process. The configuration is shown
schematically in figure 3.

There are several advantages of the static configuration

against the conventional movable 3D EBSD setups:

W Highest possible acquisition accuracy
- no correction for stage inaccuracies required (tilt,
rotation, shift).

W Highest possible acquisition speed
- Nno stage movement time.

@ Highest possible EBSD resolution
— EBSD can be as close as possible to the sample
without risk of screen damage during the sample
movement.

W Easy process setup

Experiment and Results

The acquisition was done on a LYRA 3 FIB-SEM equipped
with Oxford Instruments EBSD NordlysNano.

The post processing and visualization of the acquired 3D
EBSD dataset done using Oxford Instruments 3D Viewer,
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