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Measurement of texture

e Textureisfunction d relative orientation d crystal axes of grainsin

material with resped to speamen arientation

« Example: specimen with (111) preferred arientation namal to

surface ,
111 pde density plot
<« Thickness=> density

0})
Untextured sample
— has constant density
Volume fraction d sample & orientation w
Texture(w) =

Volume fraction d untextured sample & w

* Diffracted x-ray intensity [ diffracting vdume
o Diffracted x-ray intensity(w) could give texture(w)

* But there ae problems:
— defocussing
— absorption
— variationin irradiated area



Schematic reciprocal space of
textured specimen

Spedmen




Defocussing

Focussing circle

Source Detedor

Diffr actometer
radius
~200mMm

Paraf ocussing ofics

Scatering angle varieson flat specimen
Angle changes very small for 10- 20 mm specimen

Tilt procucesmuch larger angle changes



Measurement technigue has been developed

TexturePlus

software avall able;

http://www.ceramics.nist.goviwebbool TexturePlus/texture.htm
uses 2 circle diffracdometer

only rotates about one ais for ead scan so best for fibre

texture

only can scan uwp to Bragg angle of pedak so not goaod for

wedly textured spedmens

aslarge an irradiated area & madhine can do
therefore high intensity
good for thin films

relatively fast
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Verification of correction factor using
untextured alumina powder (SRM676)
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Data coll ected with
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Raw data: peaked
Corrected curves: flat
- raw data can mislead
- corrections work

Correctionslarge at high |w|
- up to 5x



0-20 scan

Source Detector
i \26
speamen l k\
varies
W SCan
Source Detector
o |
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Defocussng correction

—<— Scan 1: 0-20 scan Scan Z w saan

/
/

S Rocking Curve D

/' Specimen
—>»|Peak Scan \ /
N <«— FWHM ~0.1°
20

26 20, 26,

Calculate intensity from untextured speamen

| rand(m) J. Vi /2 pk(ze(w y)) dy
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Top magnified ~ 100xrelativeto S
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Theta-offset scanson SRM 676 alumina powder

Source

Theta offset (fixed)
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“Isometric form of SRM676 gains effectively eliminates

preferred orientation eff ects’



Powder pattern and rocking curve data for textured alumina

Spedmen from Desi Kovar (University of Texas)
11 pavder peak intensities divided byintensities from JCPDS 10-173
Note: analysis by Rietveld methods is more rigorous
Very approximate result: ~ 80% basal plane texture ~20% randam
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