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He xa gona llX, D-Hexagonal, C-Hexagonal Ofigtt HiENH U 97,

Symmetry Cubic** Hexaponal | Tetragonal Trigonal Ortho- | Mono- | Triclinic
rhombic [ climc
O | T | D, | G | D] C | D] G, D, C, C,
LaboTex 7 6 | 11 | 10| 5 4 9 8 3 2 1
structure code
triclinic* (C.) | 360° | 360° [360° | 360° | 360° | 360° |360° | 360° | 360° | 360" 360°
&, [monoclinic® (C,)| 180° | 180" [ 180° [ 180" [ 180" | 180" | 180" | 180" | 180 180° 180°
orthorhombic*(D;) [ 90° | 90" [ 90" [ 90" | 60° [ 90" | 00" [ 90° | 90° 90" o
O = 5o o0 [ o0 (180 | o0 | 180" [ 90" | 180" | 90" 50" T30
@ 90° | 180° || 60° | 60° | 90° | 90° |120° | 120° | 180° 180° 360°
: - sample symmetry
- there are three non-linear basic region inside described region
*#% _ for any ¢, angle
Hexagonal TlE
C21H39018-Hexa-CeDISP
L
170 PG5 B (b e
171 P62 B 100 227 U0
172 P64 5 101 20 (0-3349)
173 PGS i 104 .~ _symmetry_space_group_name_H-M  'PE
174 PB § 104 ?S'DDD _symmetry_Int_Tables_number 168
e beah & 1oL -Smmeo ;
M
177 PEzY 67 111
178 PE12Z2  BZ 111
179 PEh2Z  BZ 111
180 Poz272  BZ 111
181 PG42z7 67 111
187 PE3272 b7 111
183 PBmm 57 111
154 PBce 67 111
1%% Egg;g g% Hi [Titanium-Ti-DEDISP
187 PEM2 62 111 ggxﬁagﬂﬂa' o
188 PGc?2 B2 1 22 *1-0}
189 PEZm 62 1T 220 *1-5;85
190 P62c B2 R (1.9889)
191 PE/mmm B2 111 2YY _symmetry_space_group_name_H-M 'PE3/mmc’
197 PE/mec B2 111 990 _symmetry_Int_Tables_number 104
- mme:
|193 PBS::;'mcm B2 m| 120.0_symmetry 62
194 PE3/mmc B7 111
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|£| EBSDANRgdataMaker 1.00T[21/03/31] by CTR — O X
File Help
- Material
| Materi.. H cif ‘ Swmmetry numba( (1 ’Materialname C21H39018-Hexa-C6
LatticeConstants |23 725 23725 7935 0.0 0.0 1200

- GRID: SqrGridé

Mumber |20 00
Data culsrangleff1F £2) angles
“1 loooo |45 | joooo || M2 170 |80 | 0000 |
M3 340 | 100 | oocoo | | |+ 0000 | 0000 | 0.000 |
s loooo | [oooo |[oooo | | |C06 0000 | 0000 | 0000 |
07 loooo | [oooo |[oooo | | |Ce 0000 | 0000 | 0000 |
[Js |oooo | 0000 [j0000 | | |CIw 0000 | 0000 | 0.000 |
Makefileholder LI¥2021-D1- 10- Hexagons¥G2 H390 18- Hexs-GBHG2 1390 16-Hexa-C ang
mkefil

gl TextDisplay 1.145 Lh¥2021-01-10-Hexagonal¥C21H39018-Hexa-Ce¥21H39018-Hexa-C6.ang
File Help

p

# Phase 1
# Materiallame C21H39018-Hexa-C6

# Formula
# Symmetry @
# LatticeConstal 725 23725 T.935 900 900 1200

#

# GRID: SqrGrid#

0000 0785 0000 0000 0000 1.0 1.01
2967 1.396 0.000 1.000 0.000 1.0 101
5934 1.745 0.000 2000 0.000 1.0 1.01
0.000 0000 0000 3000 0000 1.0 100
0.000 0000 0000 4000 0000 1.0 100
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2. 2 MTE XDOfi#k

(& Import Wizard

Crystal Reference Frame for Phase 1
Crystal Svmmetry

Mineral

(®) Indexed () Mot Indexed

[# Import Wizard - X
Specimen Reference Frame
Specimen Symmetry

Specimen Coordinate System

0 0 0

el Feme C21H3501B-Hexa—C6 Load Cif File () apply rotation to Euler angles and spatial coordinates
(O) apply rotation only to Euler angles
plottine color I:l - () apply rotation only to spatial coordinates
. o ®) luze ANG Interface flae ‘convertZpatialbulerReferenceframe’
t: = i
rysiallosy =T O use ANG interface flag ‘convertEuler2SpatialReferenceFrame’
i kS Yl Th
IFataf? €l e la v ! - MTEX Plotting Gonvention
iz Length 2 23.725 b 23.725 c 7-935 Y x x.—lz zI—-Y zr»x X Y Y-—lz
ZL-X Y JZ Y X Y ZL Y X ——IZ X
Axis Angle alpha 90 beta 00 zamma 120
Plot ther data to verify that the coordinate system iz praperly aligned!
Flot << Previous Finigh Flot << Previous Mext > Finigh
_ . f _ _ ' . . ' : '
odf = calcDensity(ebsd('C21H39018-Hexa-C6'").orientations, halfwidth',2*degree)
@ Figure 1 - o x
J74MA MTEX BEE ®EV BAN V- FATMTO) HFow) ANTH) Kl
DEds | KA UBEL- (/08 nO
0 Vax: 07 0 Vax: 10° 0 fVfax: 207
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> ¢
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@i @i o1
ODF5—4%%EXportlL, GPODFDisplayT#HEmnr
4 GPODFDisplayiV2) 2.20T[21/03/31] by CTR — O >

|Fi|e C21H39018-Hexa-C6 Btype View Search 7.0,7 false Help Fiber ODF
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2. 3 LaboTexDfi#i
Ang T —H 5 SORT — X ZEHh

@ Lattice constant
File Help amg
Materlal ‘ Structure Code(symmetries after Schoenfiles) ( 10 - G& QExagonal) ~
| Material G21H390 18-Hexa-Ch
Lattice constant
| Structure Code(symmetries after Schoenfiles) | 10 = C6 (hexaganal) v ‘ a (25899 b 29899 ¢ |10 alfa |90.0 beta 90.0 Edmm 1200
a (29899 | b 28899 ¢ 10 alfa 900 beta 800 eamm 1200 | ‘ Step for output O Weight for data fingle Unit Anele Convention
Step for output O Vigight for data Angle Unit Anele Gorvention
50 Bl | | [r————— S 1Bues - 50 v 1-prezent w 1-rad v 0-Bunge w

Tnput dats format
Gheck data Line | 200 | Phase position | g
No of data Line

Outdataline 8 P1 |1 F 2 P2 3 ‘

Select phasenumber 1 | 10 |6

Ihput data format

Check data Line | 200 | Phase position |8 | Select phasenumber 4 w6
R = Mo of data Line
§: Hf LatticeConstants 23 725 23,925 7.835  40.0  §0.0 ;
5l Out data Line |8 P1 |1 F 2 P2 |3
7: # GRID: SarGridf
& 0.000  0.785  0.000 0.000 0.000 1.0
E] 2.987  1.386  0.000 1.000 0.000 1.0 v
A
< >
Coner b c alfa b
L#2021-01-10-HexazonaWC2 1H390 18-Hexa-CH¥C2 1HI90 18-Hexa-Chane 1 D BD D 9“ D 1 QD D
Labo TexFile{toRadian SO R) TexToolsFilelOMMRad ang) Tofrgl: ] D
Brukert Anle~THT)-MTEX{Radian-fne) Datafippend iRzt 1.0 )
‘ ‘ £ >
~
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LaboTex®OD F s %
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Save ODF |solines
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|Ch—Hexagonal | |Demo

* Symmetrization to orthorhombic
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MTEX, LaboTe x Himx i
cs=ebsd('C21H39018-Hexa-C6').CS
h={Miller(1,0,0,cs),Miller(1,1,0,cs),Miller(1,0,1,cs)}
rpf=calcPoleFigure(odf,h)

plot(rpf,'contour','projection','eangle’)

{4\ Figure 1: Pole Figures of Specimen rpf
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2. 5 WA L
MTEX (1EMET—%) MTEXExport GPInverseDisplay T#/R
MDD

[11-20]

2110] [2110]

upper lower

Fa Y

[0oo1] [i210] [0001] [1210] [0001] [10-10]

D
[11-20]
2110] [2110]
llpper 10‘.\"(‘51'
(0] £

[0001] q210]  [0001] [1210] [0001] [10-10]

ND

[2110] [2110]

upper lower

o} [0001] [10-10]
[0001] [i2i0] [0001] [1210]
LaboTex (5FEEET—%)
Levels
C21H39018 C21H39018 C21H39018 31;
[110] [110] [110] .‘--LjE'
688
010 62.7
v 36.6
303
389

[oo1] [100] [0o1] [120] [001] [100] Win=0.000
Man=03.117



3. Titanium, Symme try (62) Ofiff

3.

1
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@ EBSDAngdataMaker 1.00T[21/03/21] by CTR - O
File Help
- Material
‘ Plateri... || cif |SymmetrynumberatEfialnamE‘Tilanium—Ti—Dﬁ
LatticeCanstants 2 05 205 | 4686 ||90.0 90.0 1200
rGRID: Sqririd#
Humber 20 400
-Data eulsrangle(f 1.F £2) angles
&1 0000 |45 | 0000 || M2 170 | 80 | 0.000
&3 340 | 100 | 0000 | [J¢+ 0000 | 0000 | 0000
Os |oooo | 0ooo ||oooo | | |8 0000 | 0000 | 0.000
07 oooo | 0000 ||oooo | | [O& 0000 0000 | 0000
[J9 0000 | 0000 | 0000 | | [J10 0.000 | 0000 | 0.000
Makefileholder U¥2021-01-10-Hexagonal¥ Ti¥Titanium-Ti- D ane
makefile
@ TextDisplay 1.145 L:¥2021-01-10-Hexagonal¥Ti¥Titanium-Ti-De.ang
File Help
# Phase 1
# MaterialName  Titanium-Ti-DE
# Formula
# Symmetry
# LatticeConstants—2795 295 4686 900 900 1200
#
# GRID: Sqririd#
0000 0785 0000 0000 0000 1.0 101 1
2967 1396 0000 1000 0000 1.0 101 1
0.000 0000 0000 2000 0.000 1.0 100 1
0000 0000 COO000 3000 0000 1.0 100 1




3.

2 MTE X Ofi#kr

4 Import Wizard

Cryztal Symmetry

Mineral

@ Indexed
mineral name

plotting color

O Mot Indexed

Titanium—Ti-D&

Cryztal Coordinate Svatem

Crystal Reference Frame for Phase 1

Load Cif File

4] Import Wizard

Specimen Reference Frame

Specimen Svmmetry

Specimen Coordinate System

0 1] 0

(O apply rotation to Euler angles and spatial coordinates
() apply rotation only to Euler anzles

(O apply rotation only to spatial coordinates

() use AMG interface flag ‘corvertEuler?SpatialReferenceFrams’

Point Gro v [Flla o LTI MTEX Plotting Gonvention
Axiz Length a 2.95 b 2.95 c 4686 Y X| X+Z Z—~Y Z—~X X Y Y- E
ZLX Y——TZ ._IY xr Yr ZLY x——lz ~—lx
Axiz Anzle alpha 90 beta 90 gamma || 20
Flot ther data to verify that the coordinate system iz properly aligned
Plot << Previous Finish Plot << Previous Mext > Finish
odf = calcDensity(ebsd("Titanium-Ti-D6").orientations, halfwidth',2*degree)
& Figure 1 - o X
TP MTEX BEE BRV BAD SN FRIMTO 9UEAW)  ALTH -
DEde | kR OEA-S(0E nD
0 Max: 0° 0 Max: 10°
8019 14
30 30
Ll » L4 Ll
60 60
Min: ° Min:
90 g 90 g
0 120 240 360 0 120 240 360
21 1
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0 0
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w1 1
0 Vs 10° 0 Vs 50°
0 1.4
30 30
60 60
Min: Min:
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0 120 240 360 0 120 240 360
21 w1
4 GPODFDisplay(V2) 2.20T[21/03/31] by CTR - O e
| File Titanium-Ti-D& Btype View Search 7.0,7 false Help Fiber ODF DafaBase Resolufion
Wax=2010 24
Win=t
0 5 o
105
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0T
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10T
S
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ST
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S
S
SEE
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45 al 55
. BType *=[10-10]
BungeyZsection
- u] 360
<] u] 1
K
o step=5.0
a0
Y1=78.3 ®=39.1 y2=30.0 ODF=0.0 -—> (0.1,-1.2)[2,-10.8.9] Wy1=81.92 ®=42 53 y2=30.0
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3. 3 LaboTexDfiEi
4l EBSDtoLaboTex 3.05T[21/03/31] by CTR - [m] X
File Help amgdatacheck
Material
Material Titanium=Ti-D6
Lattice constant
‘Slrumuref‘ after 11-D6 j] ~ ‘
Structure Code(symmetries after Schoenﬂles}( 1 - D} {hexazonal) w
a |10 b 10 ¢ [15085 | alfa (900 beta (900 gamm | 1200 ‘
Step for output 0. -Weieht for data Angle Unit Anele Convention
5 2| |[presen. v || [Frea = 0-Bunes a 10 b |10 c 15885 | alfa (900 beta 900 gamm [120.0
Ihput data format
Check data Line: 200 | Phsse position g |Seleot phaserurber 1| | 10 6 Step for output 0.+ Weight for data Angle Unit finele Convention
Mo of data Line 50 ] d D-Elunge o
OutdataLine |8 P11 F |2 P2 |3 : e 1-present > ra e
3 8 Fornula Input data format
4: # symmetry B2 Check data Li .
5: # LatticeConstants 2.95 2.95 4.686 90.0 90.0 120 eck data Line | 200 | Phase position 8  Select phazsenumber 1 o 6
6: # a
i 8 GRID: BurGridk Mo of data Line
8 0.000 0.785  0.000  0.000  0.000 1.0
< > OutdataLine 8 P1 |1 Fo2 P2 3
Comment
U¥2021-01-10-Hexaeonal¥ Ti¥Titanium-Ti- D ane
1: ~
LaboTexFile{toRadianSOR) TexToolsFile(OTMRad ang) Tofnele Z: Code a b c alfa b
3: 1.0 1.0 1.5885 40.0 30.0 120.0
Bruker(Angls~THTI-MTEX(Radian-fne) Datafippend iRzl 4z 0.0 1.0
a: 1.396 0.0 1.0
]
LaboTex - 1EBSD User - m] X
File Edit View Calculation Analysis Modelling Help
& 1+ [D]eF| o] Z[ (%] S| 0y @ | v] 5 [a] w[n|a[r[@] &lon]s0|]H|
N 2 T TN
| ODF Container's Info | Clase | ~
Isolings/Lewvels for ODF
61277 Color No Walug Color Mo Walue
5690.0 W 0 T s
ey |
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2;:23 - |eEEE | EEE
26262 il EEEE | EEE
e Il EEES
1313.1 B 7 [aeas M| esesd
8754
1.0 Dec. Digit I_WE| Mone | Al Sart
Max=7003.084 Adjustment of |solines [Automatic Mode]
Min=0.000
20210111 Balance] |
Fill
[ [NORMAL |
M Background Color Izoline
e
AUTOMATIC -
o o 68 | J ©
|Df-Hexagonal | [Demo ~|[Ti-Dé -]
* Symmetrization to orthorhombic
Ti-Dd
L B
4 5.0
-
24073
&8 2188.5
12468.6
1531.9
1313.1
1094.2
4

Man=33501.541
Min=0.000
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3. 4 MTEX, LaboTe x FiR&SEHE

plot(rpf,'contour','projection','eangle')

(4] Figure 1: Pole Figures of Specimen rpf
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Levels
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plotIPDF(odf,zvector, 'projection’,'eangle’)

LIAZ2021-01-10-Hexagonah T D THT
MDD

[0001] [10-10]

plotIPDF(odf,yvector,'projection','eangle’)

L2021-01-10-HexagonahTiTD . THT
TD

[11-20]

£ O [0001] [10-10]

0001] 1210]

plotIPDF(odf,xvector,'projection’,'eangle')
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LaboTex

Levels

108.4
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