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5. 1 poplA 7vZ'Z ADNH LT

B O F FO0F b - newpopla o= ]

A1l rights res

E J7 > FO2T - - newpopla [ = ]
popLA: preferred orientation package - Los Alamos {Page 1)

UGF.OE%%kS, J.S. Kallend, H.R. Wenk {May 1999)

1. Get specimen DIRECTORY and WIEW a file

2. MASSAGE data files: correct,rotate,tilt,symmetrize, smooth,compare

3. WIMY: make spec.S0D: calculate PFs and inverse PFs:; make matrices

4. HARMONIC analysis: COMPLETE rim (.FUL), get Roe Coeff.file {.HCF)

5. COMVERSIONS, permutations, transformations, paring

6. DISPLAYS and plots

1. Derive PROPERTIES from .S0D or .HCF files, make WEIGHTS file for simul.
8. DOS (temporary: type EXIT to return)

Please type a number from 8 to 8 —>

fE¥E L LTI,
ORAWZ 7 ANLVIBEPF 77 A VE{ERK
@W IMVik
@ P FH R [
5. 2 RAWZ7ALADLEPFE Y 7 A VEERK
2.) &R



B 37> F Ok - newpopla =GR

HHSSHGE DATA FILES ({mostly PFs) (popLA page 2)
. Quit

Return to Page 1

"Make THEORETICAL defocussing & background file: .DFB (R. Bolmaro)"”
DIGEST Raw Data (.RAY), with exper.or theor. .DFB: make .EPF

ROTATE PFs or adjust for arid offsets: make .RPF or .JHC

TILT PFs around right axis: make .TPF (T. 0zturk) [TO BE REPLACED]

m

SYMHETRIZE PFs: make .QPF or .SPF or .FPF

" EXPAND PFs back to full circle (needed for WIMY & harm.): .FPF"
SMOOTH PFs or 0Ds with Gaussian Filter (quad, semi, or full): make .
. Take DIFFEREWCE between 2 files {PFs or 0Ds): make .DIF

Please tvpe a number from B to 9 ==

[alec b lile, iy P YN LN oov]

3.) &R

2012/09/23 22:11 17,445 A1 .RAW
2009/10/28 03:48 17,674 DEMO.RAY

ote: the sample is assumed to have rotated counter—-clockwise
Data will be sequenced clockwise in .EPF

Enter name of raw data file (ext .RAW assumed)

Alraw & ALDFB 7 7 A L& &7

Enter name of raw data file {ext .RAW assumed) AL
Enter name of correction file {ext .DFB assumed)Al

EPF 7 7 A VDMERL S35,

on clUrve 2

Return % L CHifT




popLA page 2

Return to Page 1

"Make THEORETICAL defocussing & background file: .DFB {R. Bolmaro}”
DIGEST Raw Data {.RAW), with exper.or theor. .DFB: make .EPF

ROTATE PFs or adjust for grid offsets: make .RPF or .JUC

TILT PFs around right axis: make .TPF (T. Ozturk) [TO BE REPLACED]
SYMMETRIZE PFs: make .QPF or .SPF or .FPF

" EXPAND PFs back to full circle (needed for WIMY & harm.): .FPF"

SMOOTH PFs or 0Ds with Gaussian Filter (quad, semi, or full): make .MPF
Take DIFFERENCE between 2 files (PFs or 0Ds): make .DIF
Please type a number from B to 9 ==

0.
1.
2.
3.
b.
2.
6.
7.
8.
9.

Pagel (25,

popLA: preferred orientation package - Los Alamos (Page 1)
U.F. Kocks, J.S. Kallend, H.R. Wenk {May 1999)

8. QUIT

1. Get specimen DIRECTORY and VIEW a file

2. MASSAGE data files: correct,rotate,tilt,symmetrize,smooth,compare
3. WIMVY: make spec.S0D; calculate PFs and inverse PFs:; make matrices
4. HARMONIC analysis: COMPLETE rim (.FUL), get Roe Coeff.file (.HCF)
5. CONVERSIONS, permutations, transformations, paring

6. DISPLAYS and plots

7. Derive PROPERTIES from .S50D or .HCF files, make WEIGHTS file for simul.
8. DOS (temporary: type EXIT to return)

Please tvpe a number from 8 to 8 —->

5. 3 WINVAfE)

WIMY Analvsis popLA page 3
B. Quit
1. Return to Page 1
WIMY: make .S0D and recalc. pole figures .WPF —- for:
2. cubic, tetra-,hexagonal crystals; sample diad: up to 3 PFs, 13 poles
3. trigonal cry.,gen’l.sample sym.,or higher: up to 7 PFs, 25 poles
4. orthorhombic crystals; gen’l.sample sym.: up to 7 PFs, 25 poles
Recalculate POLE FIGURES (even non-measured ones): make .APF -
. using .WIM matrix for the desired PFs (up to 3, 13 poles)
. using .BWM or .WM3 matrix for the desired PFs (up to 7. 25 poles)
. Calculate INVERSE pole figures from .S0D: .WIP
{So far assumes tetragonal crystal symmetry)
. Make WIMY pointer matrix for new crystal structure and set of PFs
. Make WIMY pointer matrix for any IMVYERSE pole figures: make .HHI
lease type a number from 8 to 9 —>

2.) THEMROIEE 2

6,448 BCC2.WINM
4,892 BERYL.WIM
8,408 C112.WIK
9.300 CUBIC.WIM
4,892 TITAN.WIM
4,890 ZIRCON.WIM

ODF ANALYSIS - WIMY ALGORLITHM

COPYRIGHT (C) 1987,1988 JOHN S. KALLEND

==xx Yoarsion September 1993 ===

Enter the name of the wimv matrix (7.WIM)
[Default is CUBIC] ==>

CUBIC 7° default 72 @ THLZ return




Enter the name of the wimv matrix (?.WIM)

[Default 1s CUBICI

Name of data file ({default extension .epf):

Sample Symmetry is:

@. Orthorhombic
1. Diad on 7/

Enter B or 1 ==> 0

XIFPEIL 1/4 & LCO Z¥RE

Al 111 chGBO2D2S _2.THET 20
111 5.8 75.80 5.0360.06 11 2-13 100 ]
200 5.0 75.0 5.0360.06112-13 100 ]
220 5.8 75.8 5.0360.0611 2-1 3 1@@ ]
The minimum pole figure intensity .85
Do vou wish to raise the Fon? N

Return T

[teration 2 in progress
Sharpening may cause larger error in iteration 3
Texture Strength (m.r.d.): 1.5
{= square-root of “Texture Index")
Tteration 2 estimated 0D error (%) = 33.1

[teration 3 in progress
Texture Strength (m.r.d.}): 1.6
Tteration 3 estimated 0D error (%) 18.9

[teration & in progress
Texture Strength (m.r.d.): 1.6
Tteration & estimated 0D error (%) 12.1

[teration 5 in progress
Texture Strength (m.r.d.}): 1.6
Tteration 5 estimated 0D error (%) 9.2

[teration 6 in progress
Texture Strength (m.r.d.}): 1.7
[teration 6 estimated 0D error (%)

ontinue? Y
Error W< 725 E£ T, return 75,
Iteration 62 in progress
Texture Strength {(m.r.d.}): 1.8

Tteration 62 estimated 0D error (%) =

Continue? ¥

n CHRTT 5,
Continue? n
Normalization factor: 1.11

In output file, angles increase from B in nomenclature of

1. Kocks {need this one for WEIGHTS)
2. Roe/Matthies
3. Bunge (rotates plot +98 deg.)

Enter 1.2. or 3 ==> 3

Bunge#%5s,

Al



5. 4 WINV®ODF X, fHEmLSXFR

EODFPDIeFigurEZ 3.00¥T[13/09/30] by C
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| Tool Create RAW File for poplé
=Nl TXT2 Farmat Datas(M) l PFtoODF 2POFLA, l RAW File , DFB File
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O [schus A wpart PaleFigure File
FiberTools
Defocus file 5
StandardODF Tools
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DefocusTools
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ODFDisplay TODF X%



ODFDisplay2 1.27YT[13/12/31]1 by CTR

~ODF
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~ODFTXTFiletor ODF15)
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ODFMax= 2431 DizpMax Steplevel MNumber=24

~Sample Symmetryld 1)
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~Dizplay
Bunge Roe———— _
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~Smoothing
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popLADatatoTXT 2 CHRARZHiH

poplL ADatatoTXT2 1.40X by CTR

SelectFilename
’VO:¥}{¥HL.P.PF

Comment line
’VF\I 111 chGBOZDES5 2.THT 20calculated by SO D2PF 24-SEP-#*

HEL or phi
"{(001 SHOMH1131

Create filename
’V(DD‘I 1 ALAPF2THT D11 ALAPF2THT (113 _ALAPF2TAHT

() PoleFigurs Square

1./ 4 %R CW Hii X % 56 i S CR BT 5,
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~LaboTex, TexToolz, STD.poplL &=
ODFExportFile
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ODFDisplay

Contour & foo bee fiber disp

-0 DFFiber THT
CDFDisplay expor files

FiberultiDisplay

ODF fiber files dsiplay

~LaboTex
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~FeCale PoleFigure File
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5. 5SHarmon i ci{&
TTICEPF 7 7 A MERIZW I MV 2 ER SN TWHDTAEL

B O7>F FO2F - - newpopla =E=]
popLA: preferred orientation package - Los Alamos {Page 1)

U.F. Kocks, J.S. Kallend, H.R. Henk {(May 1999)

0. QUIT

1. Get specimen DIRECTORY and VIEW a file

2. MASSAGE data fTiles: correct,rotate,tilt,symmetrize,smooth,compare

3. WIMY: make spec.50D; calculate PFs and inverse PFs: make matrices

& . HARMONIC analysis: COMPLETE rim (.FUL), get Roe Coeff.file { .HCF)

5. CONVERSIONS, permutations, transformatlons paring

6. DISPLAYS and plots

1. Derive PROPERTIES from .S50D or .HCF files, make WEIGHTS file for simul.
8. DOS ({temporary: type FXIT to return)

Please type a number from 0 to 8 ——

4 .) @ Harmonic ¥ %l ]

E 7 0T - - newpopla

HARMONIC ANALYSIS {popLA page &)
B. Quit
1. Return to Page 1
Find harmonic coefficients .HCF, completed PFs {.FUL) for:
2. Cubic crvstal system
3. Hexagonal, tetragonal or orthorhombic crvstal system
& . Compute SOD or COD from harmonic coefficients (slow!)
9. Recalculate pole figures .HPF
6. Inverse pole figures _.HIP
1. List harmonic coefficients to screen or printer
Hote: To convert Aachen-format Bunge coeffs. to Kallend’'s binary
Roe coeff.file .HCF: use AC2WImn {outside this menu) -
Also need FAKTOR.Ct¥ (J. Hirsch)
8. Establish coefficients for a given TRANSFORMATION
9. Apply TRAHNSFORMATION to given coefficients
Please tvpe a number from 8 to 9 —>

2. )Cubic Z¥57E

B OV 07 - newpopla

Harmonic Pole Figure Analysis (Cubic)

Program (C) 1968-1987 by John Kallend.

All rights reserved

Enter name of data file (default .epf): Al
Al.epf Z457F

Harmonic Pole Figure Analysis (Cubic)

Program (C) 1968-1987 by John Kallend.
All rights reserved

Enter name of data file {default .epf): Al
1A1 111 chGBB2D2S_2.TKT 28
3 Pole figures read in.

How many 1terations on missing parts? &

ZTDEET



@ I7F 7027 - newpopla
CUBIC ODF ANALYSIS FOR Al

Sample symmetrv:

0. Orthorhombic
1. Mirror perpendicular to Z

Enter 8 or 1==> 0

1/4 %R T

Error output to:

1. printer
2. screen

Enter 1 or 2 ==> 2

B OV O - newpopla

200 Reflection. Trunc. error = .14 Normalization
220 Reflection. Trunc. error = .20 Normalization
Severity = 1.319. Generated to 1 = 22

ERROR ESTIMATES: 1. Polefigures
MEAN 111 200

.228E-06 .225E-86 .220E-86
.684E-03 .909E-63 .981E-83
.917E-83 .334E-03 . 186E-83
.860E-03 .109E-62 .J99E-03
.684E-03 .435E-03 .622E-03
. 115E-83 .930E-83 .088E-03
.391E-83 .946E-03 J114E-83
. 121E-83 .488E-03 .102E-82
.168E-03 .346E-04 .129E-83
171E-83 .246E-03 .958E-84
.168E-83 .163E-03 .104E-83
.179E-83 .156E-64 .139E-83
.486E-01 .487E-01 .481E-01

2. Estimated avg. error in 0DF 16
RE-ESTIMATING MISSING PARTS OF POLEFIGURES

Writing harmonic coefficients to Al .HCF
Print out Wlmn coefficients 7 ¥

.10E+01
.10E+01

220

.233E-86
.897E-63
.261E-03
.934E-63
.909E-63
.967E-83
.384E-63
.933E-03
.299E-83
.133E-63
.217E-83
.2TIE-83
.489E-01

JEBRIRELC AMERL S
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4
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4
4
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AT R O P FAR R R SMERR S D,

E J7 R 027 - newpopla

B. Quit
1. Return to Page 1
Find harmonic coefficients .HCF, completed PFs {.FUL) for:
2. Cubic crystal system
3. Hexagonal, tetragonal or orthorhombic crvstal svstem
4. Compute SOD or COD from harmonic coefficients (slow!)
9. Recalculate pole figures .HPF
6. Inverse pole figures .HIP
1. List harmonic coefficients to screen or printer
Hote: To convert Aachen-format Bunge coeffs. to Kallend's binarv
Roe coeff.file .HCF: use AC2Wlmn (outside this menu) -
Also need FAKTOR.CtW (J. Hirsch)
8. Establish coefficients for a given TRANSFORMATION
9. Apply TRANSFORMATION to given coefficients

Please tvpe a number from 8 to 9 ——>

4.) THEBARE) D ODF X % 1ERk

2012/09/24 09:85 2,129 AL.HCF
2009/09/25 13:39 2.129 CNULL.HCF

Calculate ODF from Harmonic Coefficients
Program by John Kallend {c) 1968 - 1988

What is the specimen name {.HCF Assumed)?

ALHCF %5

HARMONIC RAMALYSIS {popLA page &)



ENTER OUTPUT FORMAT REQUIRED

1. COD sections every 10 degrees, ROE angles only

2. S0D or COD every 5 degrees
3. COD sections at low index orientations (ROE, 8 SECTIONS)

Average values of Wlmn for different orders of 1
Avg. Wlmn

.00E+00
.16E-02
.30E-02
.67E-03
.91E-03
. TTE-03
.24E-03
.12E-03
.23E-03
.64E-04
.38E-04

Default = CALCULATE TO L = 22, OK 7 ¥

CALCULATIONS FINISHED
MAX. VYALUE = 6.01 HMIN. YALUE = -.85
Choose output format:

1. as SOD (will be called .SHD)

2. as COD (will be called .CHD)

Enter 1 or 2 ==> 1

, angles 1increase from @ in nomenclature of

3. Bunge
nter 1,2, or 3 ==> 3

ODF I3#& T



5.

6Harmon i ci®ODF X, HEEMAKEER

popLATools 1.02X by CTR user yamada HelperTex

~Create RAW File for popl &
THT2 Format Datas (i PFIoODF2POPLA, RAW File , DFB File
~Dizplay PF ODF of popl&
PaleFigue ODF File popLADatatoTAT2 Display
~Dlizplay OOF of popLA
SHD, CHD, 500, COS file CDFDisplay Display
-FeCale Polefigure File ]
. . MWakePoleFile THT2,TAT ASC
Expart PaleFigure File |
ay=6.01
ph|2 0.a phiz=a.0 phiz=10.0 phiz=15.0 in= 0.0
\.r k\:_/ Il 22
% & M B
45
4.0
3a
30
?\f s
20
___ 15
___ 10
g __ A
i [ Y O
=
\ ,_J,%\TL J%ﬁ %\\ 7
KJ)& v& UKLL\"_ phit
5 0 40
(/ r/m >
Phi
\ ¢ A
(& {11134.57 (=M@ ][=] | £i{200}3.88 [=lE=] | (&/{22034.38 [=r=Er=]

-

Z0DToo l bWIMVEESEHTTX £,




6. RSO
6. 1 ~URAZ Vv ZIZXDREETAI
O #~v22799 0955, Eul e r L hkDluvw] & g7 R % fi

Euler Angle F1=0.0 F=45.0 f2=0.0 [0 1 13[1 0 0]

MaxQDF Eyler Angle F1=0.0 F=0.0 F2=0.0

phi2=10.0 phi2z=15.0




6. 2 fEEGALO BB

Euler Anegle F1=45.0 F=0.0 f2=90.0 [0 00 1}[-1 -1 0]

COF

MaxODF Euler Angle F1=0.0 F=0.0 F2=0.0 ODF mentber list ¥

phiZ2=0.0 phiZ=5.0 phiZz=10.0 Min= 0.0

G = 1 Y

g ﬁ < 27.0
26.0

% ) 26.0

= 24.0

- W AN

TextDisplay 1.115 G:¥CTR¥work¥0ODFDisplay¥ODF.txt

Orientation P o P2 ODF
(2 13)-3-6 4] 58.98 36.7 £3.43 548
{(110[001] 50.0 50.0 45.0 5.28
(01131 00] 0.0 45.0 0.0 g.29
{10 1[0-10] 0.0 45.0 50.0 5.29
{00 13[100] 0.0 0.0 0.0 5.83
(0101 00] 0.0 50.0 0.0 5.83
(01000 1] 50.0 50.0 0.0 5.83
{00 13[0-1 0] 50.0 0.0 0.0 5.83
(00 19[0-1 0] 0.0 0.0 50.0 5.83
{100[0-10] 0.0 50.0 50.0 5.83
{10000 1] 50.0 50.0 50.0 5.83
(00 13-100] 50.0 0.0 50.0 5.83
(013100 0.0 18.43 0.0 5.08
{03 13[100] 0.0 71.57 0.0 5.08
{(310[001] 50.0 50.0 7157 5.08
(13000 1] 50.0 50.0 18.43 5.08
{103)[0-10] 0.0 18.43 50.0 5.08
{30 13[0-1 0] 0.0 71.57 50.0 5.08
{(1101-12] 54.9 50.0 45.0 2.99
(01 12-11] 35.26 45.0 0.0 2.99
(10 19-1-21] 35.26 45.0 50.0 2.99
(2 3 193 -4 6] 52 87 74.5 3369 2.94
(13296 -4 3] 27.03 57.69 18.43 2.78
(12 11-11] 39.23 65.91 26.57 2.77
(2 13[-1-42] 46.91 36.7 £3.43 2.62
(11 29-1-11] 50.0 35.26 45.0 243
(1101-11] 35.26 50.0 45.0 243
(01 11-11] 54.74 45.0 0.0 2.43
(10 19-1-11] 54.74 45.0 50.0 243
(23 1[1-2 4] £4.93 74.5 33 69 2.35
(13294-2 1] 14.96 57 69 18.43 1.03

[ R— - T PR 7 i IS ——



6. 3 FEEHMOFamil yibL i s t{ERK
Euler Anele F1=45.0 F=0.0 f2=0.00 [0 00 1}1 -1 0]

MaxQDF Euler Angle F1=0.0 F=0.0 F2=0.0

phi2=0.0 phi2=5.0

TextDisplay 1.115 G:¥CTR¥work¥ODFDizsplay¥0ODF txt

Crientation
110}=00 1= goss
1321=6-4 35
001=100>cube

<-1-1 1= copper

d
{
{
d
{
d
d
{

}
}
a1 3}
110}=1-12= brass
112}
21 3}=-
110}

=1-11=F




6. 5 GPODFDIisplaylhE
O D F @M #E R OfiENTIZ ODFDisplay2 Y 7 b V=7 RH D T8, KV 7 b7
{hk1l} <uvw>OREHKELID—Fibe rtENH E7,
ODFM Exa~DU AT ) v 7 T EFRR L, fifa OB THE S 72 Euler (& 4707 R~

ﬁGPﬂDFDisplw 1.02T[15/03 [EEmEEEC)

File AluminumDISP View SM=1 Help

filename: CACTRADATAMIDFPoleFigure2ilabo Te:ACMAODFPOleFigure2-Ontho-baze TXT

Max=8.56

HL_AH@EJ \&E ‘&%% Mmfn1
\ \ .
(i

ﬁ
ﬁ”‘r
)
/(
N
J

(i
[
||

2

BungepZzection

0 o0
0
p2=0-+30
step=5.0

g1=56.4 ©=30 & g2=65.0 OOF=8.4 [0.46,0.21,0.86)-0.42 -0 8,0 42] —= (2,1,4)[-1,2,1] g1=56.79 ©=29 21 g2=63 43

v?%ﬁ&)/yf ¢ 1=55, 9 =30, ¢ 2=65 ZHET 5 ¢ 1,0,$2 71 7 7 A /L E LR
2 MultiDisp ver.1.107 [E=EEE )

ODFPOleFigure2-Ortho-base.TXT
Bunge ¢2sction:{gp1=55.0 ©=30.0 ¢2=65.0} Profile
A
g8 \
:, /\
on
[\
6 / \
] / \
= / \
2 |
[ / \
o4 / \
[S] | \ / ~
3 { Y
| A
2 j.“' : ‘-\
' 174 \
0 A== / — 7_4/"“-\
0 5 10 15 20 25 30 35 40 45 S0 55 60 65 70 75 80 85 90
Eulerangle
—ipl —P p2




7. Er r o r i
g, ODFIZ7 I v /Ry 7 ZATEHY A,
O D F fgtirih o frt B AU (FUL or 'WPF) & A MG X (RAW) Otiga 422 & T
AT OFHA 23 3K £ 3 (Rp%), #Fffiix ValueODFVF ¥V 7 b 7 =7 TN E T,

4 ValueODFVF 2.09VFT[16/06/30] by cm- e
Help Resolusion:5.0 EqualErea Sin(Alfa) TextDisplay

LaboTex-TPF

RIGAKU-ODF

TexTools-POL

TexTools-RINTTXT

Standard ODF

popLA(Raw&0ther)

NEWODF
PrintDisplay
Exit

4 ValueODFVF 2.09VFT[16/06/30] by CTR | (S e

. .

File Help Resolusion:5.0 EqualErea Sin(Alfa) TextDisplay

Marmalized Palefigure 111 1o 10

Recalculated Polefieure 111 1o 10

Rp% 59 47 91 Average= 43 %

a0 %

-3.0

0 Alphaiden.) 90

a = O 1FHHRHE D H.L
MR OSMAUI T 230 k72 DT, defocus fiIENED 72N 2 L 2R L TWVET,
ODFPoleFigure2 ¥ 7 k7 =7 D Search minimum Fp%Cubic only) T Rp%E — R CHENEE T



8. WX
popLAIZLEAWIMVIELEHERMON I C k0 5 X i
#11X Titanum T9 2%, Cubic, Tetragonal,Orthorhombi,Hexagonal % 7% nffE

GPInverseDis, /30] by CTR =N X

Material

Titanium.TXT alip |b[10 ¢ [15871|a (900 |B|900 |y |1200

Q0F

[F] LaboTex StnadredODF  [] TexTools Other

Method Flane max index Direction max index
Direction ~ | [Miller-Bravais Notation(4 Axis Nortation) - 15 15

S:Wersion&I2\DATATiHnverseCheckipopLAWIMVITLWIP 50P3 b

Ihverse Display
Thwerze max wal. 20-30 30 Max value ‘Windaw zize Digplay

"Inverse data select

50.7 [ =
20 0.3 =10 800 [ Full Inverse disp ] [ \nverfe data ]
Peak data Other font size . .
[¥] Disp Font size :10 v: Filename |20 | Base :15 v: Level 25 [ Peak serach ] | \n\drse Disp \

7

7
(SOP3:ND,SOP2:TD,SOP1:RD)

Ti-ND J1A]® Direction

[11-20]

_+{11-20]309

[0001] [10-10]

TLWIP SOP3_ Max=52.7
Ti-ND J517® Plane

[11-20]
{11-203303

[0001] [10-10]

TLWIP SOP3 Max=53.7



9. FEHEMAENOSERET
HEEmANZ TXT 2IC8lmABZ b ThilE, SEiErbitz £,

Gl E:¥X¥111 popla
File Help View

RD Max=3.56
bin=0.76

34

{1.1.1} a3z

—an

Y

Y

24

22

20

i 15

16
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1z
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__ 08

—_0h
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