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Clear variables and tidy up

cl ear
cl ose all
home

data and file variables

%t ex path - CHANGE
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nt expat h=" C:\ User s\ bbri t\ Docunent s\ G t Hub\ nt ex" ;
% path with h5 file stored - CHANGE
pname = ' C:\ Users\bbrit\Docunents\G t Hub\ nt ex_deno' ;

%file to be inported
fname = [pname '\ Ax2_1 800N VT _TBB. h5'];

start up MTEX

addpat h( nt expat h) ;
startup_nt ex

initialize MIEX 5.2.beta2 .... done!
<strong>MIEX 5. 2. bet a2</strong> (<a href="nmat| ab: MTEXdoc(' mt ex' )" >show
docunent at i on</ a>)
<a href="matl ab:inport_w zard(' Pol eFi gure')">Inport pole figure
dat a</ a>
<a href="matl ab:inport_w zard(' EBSD )" >l nport EBSD dat a</ a>
<a href="matl ab:inport_w zard(' ODF' )" >l nport ODF dat a</ a>

<a href="matl ab: uni nstall _ntex">Uni nstall MIEX</a>

Establish plotting convention - Bruker & Imper-
lal Checked

set MTEXpref (' xAxi sDirection', ' west');
set MTEXpref (' zAxi sDirection', ' out O Pl ane');

Load the data

% create an EBSD vari abl e containing the data
[ ebsd, header] =l oadEBSD _h5v2( f nane);

%onvert into an XY grid to nake life easier
ebsd=ebsd. gri di fy;

Start plotting

figure; %reate a new figure w ndow
pl ot (ebsd); %pl ot the EBSD data
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o3, notindexed |
* | Zirconium - alpha

extract the mineral name of phase ==1

% ind the points in the map which correspond to phase 1 (Zr for this
nmap)

phasept s=fi nd(ebsd. phase == 1);

%extract the mineral for one point

phase=ebsd( phasepts(1)). mneral;

cl ear phasepts %l ear this tenporary variable - makes the Wrkspace
tidier

plot the quality map

% enabl es us to see how this data | ooks

nextAxis %reate a new axis on the existing figure and put al ong side
pl ot (ebsd, ebsd. prop. RadonQual i ty);

col ormap(' gray')
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Plot the EBSD maps based upon IPF colouring

%reate the col ourkey
oML=i pf HSVKey( ebsd( phase));

%l ot the figure

figure;

OML. i nver sePol eFi gureDi recti on=xvector; % PFx wt X

pl ot (ebsd( phase), oML. ori ent ati on2col or (ebsd( phase). orientations));
nexTitle('Oientation nmap with respect to the X axis')

next Axi s

OML. i nver sePol eFi gureDi recti on=yvector; % PFx wt Y

pl ot (ebsd( phase), oML. ori ent ati on2col or (ebsd( phase). orientations));
nexTitle('Oientation nmap with respect to the Y axis')

next Axi s

OoML. i nver sePol eFi gureDi recti on=zvector; % PFx wt Z

pl ot (ebsd( phase), oML. ori ent ati on2col or (ebsd( phase). orientations));
nexTitle('Oientation nmap with respect to the Z axis')

Orientation map with respect to the X axis Orientation map with respect to the Y axis Orientation map with respect to the Z axis
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Plot the colour key

figure('Color',[1 1 1]);
plot(oM); title(' Zr-al pha');
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Plot the texture using the ODF

odf _wi dt h=5; % n degrees
odf = cal cODF(ebsd(phase).orientations,'hal fw dth', odf _w dt h*degree);

h =MIler({0,0,1},{1,0,0},0df.CS); %l ot the (001) and (100), i.e.
basal and prism plane ODFs

figure;

pl ot PDF( odf , h, " upper', ' projection','eangle', ' contourf');
%\Not e you can plot ODFs with different projections & fix the
col ourscal es

nt exCol or bar;
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Threshold some data based upon quality

%first inspect the distributions

figure;

subplot (2,1,1); 9% yboxes, xboxes, boxnuni

hi st (ebsd. prop. RadonQual ity(:), 100); % he Hough based quality;
% eeds the (:) on the end to create a colum grid

xFin([0 1]);

subplot (2,1, 2);
hi st (ebsd. prop. MAD(:), 100); %rhe Hough nean angul ar deviation in
degrees, for Bruker

xlim([0 2]);
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Threshold these values

Thresh_RadonQ@=0. 4; %RadonQual ity
Thresh_MAD=2; % adon limt, upper

ebsd_good=ebsd( phase); %extract only the Zr-al pha
ebsd_good=ebsd_good(ebsd_good. prop. RadonQual ity > Thresh_RadonQ ;
ebsd_good=ebsd_good(ebsd_good. prop. MAD < Thresh_NAD) ;

%re-grid
ebsd_good=ebsd_good. gri di fy;

Now calculate the grains

gbThreshol d = 5*degree;
[ grai ns, ebsd_good. grai nl d] =cal cGrai ns(ebsd_good(' i ndexed'), "' angl e', gbThreshol d);

plot the grain boundary map over the quality
map to check that this looks reasonable

figure;
pl ot (ebsd_good, ebsd_good. prop. RadonQual ity); col ormap(' gray');
hol d on;
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% dd on the grain boundaries
pl ot (grains. boundary,'linew dth',0.5,"lineColor',"'r");

75 pm

Remove the small grains from the list

num pi xel =10; % hreshol d nunber of pixels

% enove smal |l pixel grains

grai ns_bi g=grai ns(grai ns. area > num pi xel *header . XSTEP* header . YSTEP) ;
ebsd_good_bi g=ebsd_good(ebsd_good(grains_big));

ebsd_good_bi g=ebsd _good_bi g. gridify;
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Plot on the previous map

next Axi s;

pl ot (ebsd_good_bi g, ebsd_good_bi g. prop. RadonQual ity); colormap(' gray');
hol d on;

% dd on the grain boundaries

pl ot (grai ns_bi g. boundary, ' linewidth ,0.5,'[ineColor',"r");

Histogram the grain size

%i stogram on grain size
figure;
hi st (grai ns_bi g. area, 100); %00 bins for the histogram
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Smooth the data - USE WITH CARE

This is pretty and easier to work with Be very careful about the smoothing function and the structure

inherited

F = meanFilter; %ick the spline points

ebsd_snmoot hed = snoot h(ebsd _good big,F,'fill',grains_big); %his is
still on a grid - but you can always check

% ecalc the grains - this prooves useful for later
[ grai ns_snoot h, ebsd_snoot hed. grai nl d] =cal cGrai ns(ebsd_snoot hed(' i ndexed'), " angl e',

10
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Plot the updated IPF map

oML=i pf HSVKey( ebsd_snpot hed( phase));
OoML. i nver sePol eFi gureDi recti on=xvector; % PFx

figure;

pl ot (ebsd_snoot hed( phase), oML. ori entati on2col or (ebsd_snoot hed( phase) . ori ent ati ons)
hol d on;

pl ot (grai ns_snoot h. boundary, ' I i newidth',0.5,"lineColor'," k');

11
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Now we can extract one grain and plot it as an
extract

[ x,y]=ginput(1); %use a nouse cursor to pick a grain
hol d on;
scatter(x,y,20,"k',"filled);

% find the correspondi ng grain

grain_sel = grains_snooth(x,y);

pl ot (grai n_sel . boundary,'linecolor',"'r',"'LineWdth',3);
hol d of f

12
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Now plot this grain as a single image - useful
for showing off this grain

figure;

%subset the plot to just have the selected grain

pl ot (ebsd_snoot hed(grai n_sel ), ebsd_snoot hed(grai n_sel ). prop. RadonQual ity);
col ormap(' gray');
hol d on

pl ot (grai n_sel . boundary, ' LineWdth',2,"linecolor', r");

13
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Add a unit cell

%generate the unit cell

shape (this is HCP)

¢S = crystal Shape. hex(ebsd_snoot hed( phase) . CS);
%l ot the crystal
pl ot (grain_sel,0.1*cS,"' FaceColor',"'g")

VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni
VAT ni

ng:
ng:
ng:
ng:
ng:
ng:
ng:
ng:
ng:
ng:
ng:
ng:

Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry
Symetry

- 0.1=

m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!
m ssnat ch!

fraction of the grain shape

10 pm

Can also plot unit cells for the entire map

figure;
pl ot (ebsd_snoot hed( phase), ebsd_snoot hed( phase) . prop. RadonQual i ty);

15
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col ormap(' gray');

hol d on

pl ot (grai ns_snoot h. boundary, ' LineWdth',2,"linecolor'," k');
pl ot (grai ns_snoot h, 0. 7*cS, ' FaceCol or',"'g")

Plot the orientation from the mean
ordinates

sample co-

% pl ot m s2nmean for all phases
i pf Key = axi sAngl eCol or Key( ebsd_snoot hed( phase));
i pf Key. maxAngl e = 5*degr ee;

%hoose the orientation reference for each grain
i pf Key.ori Ref =
grai ns_snoot h. neanOri ent ati on( ebsd_snoot hed( phase). grainl d);

%l ot the map

figure;

pl ot (ebsd_snoot hed( phase), i pf Key. ori ent ati on2col or (ebsd_snoot hed(phase).orientatio
hol d on

% pl ot boundary

pl ot (grai ns_snoot h. boundary, ' | i newi dth', 1)

hol d of f

%pl ot the col ourkey
figure;
pl ot (i pf Key);

16
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upper lower

Calculate the misorientation axis & plotin the
crystal frame

%al cul ate the msorientation in the specinen frane
axi s_speci nen=axi s(grai ns_snoot h( ebsd_snoot hed( phase) . grai nld). meanOri ent ati on, ebs

%al culate the msorientation in the crystal frame (i.e. rotate each

%ccording to the grain nean orientation

axi s_crystal =axi s(i nv(grai ns_snoot h(ebsd_snpot hed( phase). grai nl d).neanOri entation)
angl e_crystal =angl e(i nv(grai ns_snoot h(ebsd_snoot hed( phase) . grainld). reanOientatio

%reate the | PF col our key
HCP_I PFkey=HSVDi r ect i onKey(cS. CS);

%reate the col ours
RGB=HCP_I| PFkey. di recti on2col or (axi s_crystal);

Plot the axis for all the EBSD data

figure;

pl ot (ebsd_snoot hed( phase), RGB) ;

hol d on;

% pl ot boundary

pl ot (grai ns_snoot h. boundary, ' | i newi dth', 1)
hol d of f

18
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Plot the magnitude of the angle

figure;

pl ot (ebsd_snoot hed( phase), angl e_crystal);
hol d on;

% pl ot boundary

pl ot (grai ns_snoot h. boundary, ' | i newi dth', 4)
hol d of f
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75 pm

Reduce to plot axes for points with an angle
above athreshold

ebsd_good=ebsd_snoot hed( phase) ;
ebsd_good=ebsd_good(angl e_crystal >1. 5*degree);
RBG r educed=RGB( angl e_crystal >1. 5*degree, :);

figure;

pl ot (ebsd_good( phase), RBG reduced) ;

hol d on;

% pl ot boundary

pl ot (grai ns_snoot h. boundary, ' | i newi dt h', 1)
hol d of f

%end of script
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