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® Texture?

® Texturein RR:
» Correction for
» Determination of

e \Why RR?

® Examples

» |sthe determination of texture important?
e Residual stress
e Phase analysis
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Texture Description
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Intensity M easur ements
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Texture Calculation
@‘ e Multiple pole figures
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Texturein RR

® Correctionfor anuisance o Correction and

» Rietveld-Toraya: determination

» GSAS (Von Dreele)
P=G,+(1-G) exp(-G,a"

Harmonic method

» March-Dollase:
(W, refinement)

P = (G cosa + (1/G,)sina) 37

» RTA (Wenk)
WIMV method

(Williams-Imhof-Matthies-Vinel)

Preferred-orientation correction

® Multiple preferred
orientations! (2-step)
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Why Rietveld Refinement ?

® Harmonic method
» Stable refinement (exact solution!)
» Correction for texture even for 1 pattern

® \When is recommended for the texture
determination?
» Low symmetries
»  Multiphase mixtures
» Residual stress

e Complete diffraction pattern

» Monochromatic sources
e Position-sensitive detectors
e Section of the pattern
» Polychromatic sources
e Neutron TOF
e EDXRD




BaTi10O, Surface L ayer

® Good ferroelectric

MELT

N1 1618°C
Hexagonal ?
Cubic (Pm3m)

BATIOSCU 1t s0m0 52
attice: 4.000, 4.000, 4.000

ngles : 90.000, 90.000, 90.000
pace group: P 4im -3 2im

T |l 120°C

C
Tetragona (P4mm) ﬁ

5°C

Orthorhombic (C2mm) ﬁ

A\ —

N\

L.
-90°C

Rhombohedral (R3m)




X-Ray Diffraction Patterns
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Grazing-lIncidence Scan
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Rietveld Refinement of the
Grazing-Incidence Scan
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Enlarged View
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Synchrotron Data at 0.62 A

NSLS X3B1 Data

Counts

Counts




Al/Mullite-Alumina Composites

.. ® Al-6061 matrix
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e “+,®%' STRONG TEXTURE

® a-aumina

TEXTURE ?

e Mullite
» Al 2(A| 2+2XSi 2-2x) O10-x
» Pbam (a=b=7.6 A’

ot " c=2.9A)
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X-Ray Diffraction
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AL/M—A 153 MINUS 90 BANK

TOF Neutron Diffraction

IPNS (ANL) Measurements
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| nfluence of Textureon a Stress
Statein M aterial

o Diffraction = STRAIN

TEXTURE

® Texture and strain from the same data:
» 13-18 specimen orientations
» 4 patterns/ orientation 52-72 patterns

» Rietveld refinement:
e > 250,000 data points!
e > 1,800 refinable parameters !
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M easur ements at Different
Specimen Orientations
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Coupled /2
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LANSCE (LANL)
M easur ements

Al (6061)/SIC,, (hexagonal) — extrusions
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Pole Figures
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Strain Deter mination

a( 1) 2) 2) oy f)

e

o = €337 [€,COS°D +e,sin2d + e,sin‘d - ey ] sin’y

+ [e;c08h + e,,sind]sin2y

6 unknowns. over-determined system, |east-squares

(Balzar, Von Dreele, Bennett & Ledbetter,
Journal of Applied Physics, in press)
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Complete Strain Tensor

Al/SIC,, Composite

Strain (10739 Al SC
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Calculation of Stresses

® |sotropic:

1 S,
I A G
S,/2 S,/2+3S,
® Anisotropic:

<S|jk|> B Tijklmnop Smnop

Viidizran = f(W,,,) ! crystal & specimen symmetry
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Future?
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