Bruker AXS



Characteristic x-ray production

Ejected K-shell electron Incident radiation

M-shell electron
fills vacancy

\
\)

K, x-ray emitted

L-shell electron
fills vacancy

K. x-ray emitted
Shells
(orbits)

Bruker AXS




Lo
BRUKER
( >}

Each individual element produces its own set of characteristic x-rays

Backscatter also reaches the detector and can be used to determine
density of matrix
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SIPIN/SDD Detector

Bruker AXS




\ Integrated FET
'ﬂ'gi Small spot anode

Drift rings

SDD Schematic

-1+

=

Te
Pulse
Processar

Bruker AXS




XRF Spectrum =
L to R = Cr, Co, Ni, and Mo

NI Alloy MP35N
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Note: when X-ray energies exceed 25-30 kV use Lli nes
Ex: Pb Ka @ 74.97 kV use La @ 10.55 kV
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N1.9620.42C.0003Ar.0084 Pressure=760. Path=1. cm
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Transmitted

Line

o Air>50%

Air > 90%

Kapton >90%

Ka

2 kV

3 kV

4 kV

5 kV

6 kV

7-10 kV

10-20 kV

20-30 kY

La

P, S, C

Ca, 1

I V,C

[

Mn

Fe, Co, Ni
Cu, Zn

st Y, Zr,
Nb, Mo

Ag, Cd,
Sn, Sb

Zr, Nb,
Mo

Ag, Cd,
Sn, Sb

Hf, Ta, W,
Au, Hg

Pb, B,
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Statistics

e Accuracy

— How close Is the answer to the real
value

— Determined by standards and
calibration

e Precision
— How repeatable is the answer

— Determined by number of counts in
the peak

— Increasing counting time increases
precision

— Increasing absorption decreases
precision



Standard Deviation
e Std = Chumber of counts

Relative Standard Deviation
« RSD = CN/N x 100
. = 1/ON x 100
« At 1000 counts
RSD = 1/01000 x 100 = 3.2%
e At 4000 counts
RSD = 1/ 4000 x 100 = 1.6%

Increase counts and therefore precision by
Increasing measurement time



S1 Turbo SP
Calibration Models

!
#O0"$ %&% '( ) ) * ##

St ! -.-/-*-0-*
1# I $ r

i

*2 " $ #
*2 "2 # 3-3-

*2 $ $4

.)3)*) )1)*)0)*)3) ) )3)09
1)1) ) )6) ) N7).)86) ) )



S1 Turbo =P
Analysis Modes
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S1 Turbo =P
Analysis Modes
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Sample Preparation

Analysis is done to a depth of approx. 0.1
mm for steels: 1-2 mm for aluminum

ldeal sample is clean flat surface which
covers the window area.

For light elements sample surface matters

Coatings/Paint/Rust may need to be
remove.



