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Ni‐base superalloy
EBSD data
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Ni‐base superalloy 
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Input A – XTG
• Incomplete pole figures

• Corrected for background
& defocussing

• Non‐standard txt‐file:
azimuth polar intensity

• Diverse sample orientations 
with respect to process
coordinate system

..\data_XTG\

No2_hkl.pan

No1_hkl.pan

No9_hkl.pan

No10_hkl.pan

Ys

Zs Xs



Verify sample coordinate system
Analysis using
% plotting convention
setMTEXpref('xAxisDirection','north');
setMTEXpref('zAxisDirection','outOfPlane');

Raw data plotted using
% plotting convention
setMTEXpref('xAxisDirection',east');
setMTEXpref('zAxisDirection','outOfPlane');Xs

Ys     Zs

..\data_XTG\

No2_hkl.pan

No1_hkl.pan

No9_hkl.pan

No10_hkl.pan

Xs

Ys     Zs

Xs

Ys     Zs

Xs

Ys     Zs

Ys

Zs Xs

Ys

Zs Xs

Ys

Zs Xs

Ys

Zs Xs



SLM ‐ Process coordinate system
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..\data_XTG\

No_2_hkl.pan

No_1_hkl.pan

No_9_hkl.pan

No10_hkl.pan

Rotate into process coordinate system
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rot = rotation('Euler',0*degree,90*degree,90*degree)
pf_rot = rotate(pf,rot);



Calculate ODF & PDF
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..\data_XTG\

No_2_hkl.pan

No_1_hkl.pan

No_9_hkl.pan

No10_hkl.pan

odf = calcODF(pf_rot)
plotPDF(odf,pf.h,'projection','stereo','antipodal')



Calculate ODF & PDF – outliers removed
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..\data_XTG\

No_2_hkl.pan

No_1_hkl.pan

No_9_hkl.pan

No10_hkl.pan

pf_rot(pf_rot.isOutlier) = [];



Youngs’ modulus – IN738 single Xtal

c11 = 235.16 GPa
c12 = 147.67 GPa
c44 = 122.53 GPa
J.B. Han et al. (1995), Mater. Sci. Eng. A 191, 105–111 
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plot(C,'plotType','YoungsModulus','3d','complete');



Calculate Young’s modulus
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..\data_XTG\

No_2_hkl.pan

No_1_hkl.pan

No_9_hkl.pan

No10_hkl.pan

Reuss Voigt      bounds
(lower) (upper)

[C_v,C_r,C_h] = calcTensor(odf,C)



Input B – EBSD .osc

Xs

Ys        Zs

x_scan

y_scan

Color LUT 
with respect to Zs

..\data_OIM\sample_2_scan1.osc



OIM – reference frames



x_scan

y_scan

Input_Wizard I ‐ ???

Xs

Ys        Zs

?

?
..\data_OIM\sample_2_scan1.osc



x_scan

y_scan

Input_Wizard II ‐ ???

Xs

Ys        Zs

?

?
..\data_OIM\sample_2_scan1.osc



x_scan

y_scan

Input_Wizard III ‐ ???

Xs

Ys        Zs

?

..\data_OIM\sample_2_scan1.osc



x_scan

y_scan

Input B – EBSD .osc

Xs

Ys        Zs

ebsd = loadEBSD(fname,CS,'interface','osc',...
'convertSpatial2EulerReferenceFrame');

..\data_OIM\sample_2_scan1.osc



x_scan

y_scan

Calculate & rotate ODF, plot PDF

Xs

Ys        Zs

ebsd = loadEBSD(fname,CS,'interface','osc',...
'convertSpatial2EulerReferenceFrame');

psi = deLaValeePoussinKernel(400);
odf = calcODF(ebsd.orientations,'kernel',psi)

rot = rotation('Euler',0*degree,70*degree,90*degree)
odf_rot = rotate(odf,rot);
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Preparation error 
corrected by
rotation [20°,P] ..\data_OIM\sample_2_scan1.osc



Calculate & rotate ODF, plot PDF
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..\data_OIM\
sample10_scan3.osc sample2s_scan3.osc sample_9_scan2.osc



Calculate Young’s modulus
P

B     T
Reuss Voigt      bounds
(lower) (upper)

..\data_OIM\

sample_2_scan1.osc

sample2s_scan3.osc

sample_9_scan2.osc

sample10_scan3.osc



Calculate Young’s modulus
Reuss Voigt      bounds
(lower) (upper)

..\data_OIM\

sample_2_scan1.osc

sample2s_scan3.osc

sample_9_scan2.osc

sample10_scan3.osc

..\data_XTG\

No_2_hkl.pan

No_1_hkl.pan

No_9_hkl.pan

No10_hkl.pan

P

B     T



What else could be done with the data 
?

• ODF characteristics
• entropy, texture index, components, uniform portion, …

• Texture statistics
• Do the ODF (E‐modules) differ significantly from each other?
• Are the differences inherent, or just misalignments of the sample coordinate systems?
• Would it be justified to take ODF averages?

• Mapping analysis
• Grain size, shape, shape preferred orientation
• Grain boundary characteristics, MDF
• 3D parameters by stereology
• Orientation spread, KAM, etc.

• Anisotropic properties
• Refinements using 3D grain shape
• Plastic properties



Thank you for your attention.


