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• Texture is function of relative orientation of crystal axes of grains in

material with respect to specimen orientation

• Example: specimen with (111) preferred orientation normal to

surface

Measurement of texture

�

111 pole density plot

Thickness => density

•Diffracted x-ray intensity ∝ diffracting volume

•Diffracted x-ray intensity( � )    could give    texture( � )  

•But there are problems:

− defocussing

− absorption

− variation in irradiated area

Texture(ω) =
Volume fraction of sample at orientation ω

Volume fraction of untextured sample at ω

Untextured sample
has constant density



Schematic reciprocal space of
textured specimen

Specimen



Source Detector

Defocussing

Parafocussing optics

Scattering angle varies on flat specimen

Angle changes very small for 10 - 20 mm specimen

Til t procuces much larger angle changes

Diffractometer
radius

~200 mm

Focussing circle



Measurement technique has been developed

• TexturePlus

• software available:

http://www.ceramics.nist.gov/webbook/TexturePlus/texture.htm

• uses 2 circle diffractometer

• only rotates about one axis for each scan so best for fibre

texture

• only can scan up to Bragg angle of peak so not good for

weakly textured specimens

• as large an irradiated area as machine can do

• therefore high intensity

• good for thin films

• relatively fast
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Defocussing correction

Imax

FWHM ~ 0.1°

Calculate intensity from untextured specimen



k i
k o

2

�

� f
� i

So
ur

ce
D

et
ec

to
r

I
I

In
ci

de
nt

 s
lit

I
I

Fi
na

l s
lit

Sp
ec

im
en

S 
=

 s
ca

tte
ri

ng
 v

ec
to

r 
=

 k
o 

- 
k i

D
iv

er
ge

nt
 x

-r
ay

 s
ou

rc
e 

ge
om

et
ry

|k
| =

 1
 / 

λ



- δ
S

δk
i

2

�

V
ol

um
e 

of
 r

ec
ip

ro
ca

l s
pa

ce
 in

te
gr

at
ed

du
e 

to
 in

ci
de

nt
 a

nd
 fi

na
l s

lit
s

- δ
k o

δk
o

- δ
k i

δS

E
nd

 p
oi

nt
 o

f 
S

δk
f - δ

k f
δk

f - δ
k fR
ec

ip
ro

ca
l s

pa
ce

 sc
he

m
at

ic

W
id

th
 (2

δ S
):

- 
 ~

 te
xt

ur
e 

m
ea

su
re

m
en

t r
es

ol
ut

io
n

- 
 d

et
er

m
in

ed
 m

ai
nl

y 
by

 γ
- 

 s
im

pl
e 

m
ea

su
re

m
en

t w
ith

 s
ap

ph
ir

e 
co

nf
ir

m
ed

 th
is



2 �

2 


I
I I

I

S = scattering vector

Top magnified ~ 100x relative to S
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Theta offset (fixed)

specimen

Source Detector

Theta-offset scans on SRM676 alumina powder
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“ Isometric form of SRM676 grains effectively eliminates
preferred orientation effects”

0330 peak

2θB = 68.2°
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Specimen from Desi Kovar (University of  Texas)

11 powder peak intensities divided by intensities from JCPDS 10-173

Note: analysis by Rietveld methods is more rigorous

Very approximate result:  ~ 80% basal plane texture   ~20% random
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