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Application of Auger Electron Spectroscopy to Analysis of Iron and Steel
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Synopsis :

Application of Auger electron spectroscopy to the iron and steel analysis has been
studied. The apparatus for fracturing specimen in vacuum is used successfully for the
study of segregation of P to the grain boundaries of Fe-Cr-Mo alloys: the concentration
of P can be related to the temper embrittlement of the alloys. Surface segregation of
alloy elements in Fe-0.02%B is investigated by heating the specimen in vacuum up to
950°C: it is found that B and N segregate to free surface simultaneously. It is shown that
the energy shifts and the changes of relative intensities of Fe Auger peaks of oxidized

iron can be used for chemical state analysis of Fe.
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Application of Auger Electron Spectroscopy to Analysis of Iron and Steel
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Application of Auger electron spectroscopy to the iron and sleel analysis has been studied.

The apparatus for fracturing specimen in vacuum is used successfully for the study of segregation

of P to the grain boundaries of Fe-Cr-Mo alloys:

embrittlement of the alloys.

the concentration of P can be related to the temper

Surface segregation of alloy elements in Fe-0.02%B is investigated by

heating the specimen in vacuum up to @50°C:it is found that B and N segregate to free surlace

simultaniously.

It is shown that the energy shifts and the changss of relative intensities of Fe Auger

peaks of oxidized iron can be used for chemical state anzlysis of Fe.
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Table 1 Symbols and chemical composition of

Fe—(,r Mo alloys (%)

Symbol lc Sir | Mn 5 po|ocr Mo

A 0.6 0.270.60 0032/001‘_10.2

B lo17 0.28 061 0032 1.03, L.01

c |017\023 oéd‘omo 2.04 1.04

b |019 0.28 0.63 0029 196<oa
-

020|027 063\0030 2.16 0.55

Table 2 Analytical conditions of Auger
electron qpectrometer

Anahtlcal cond ition

System pressure <2 10 *Torr

Beam energy 2000V
Beam current 15:A
Scan time Smin
Scan range 0~1000V
Time constant 0. 1sec
Modulation voltage 5Ve-p

Electron multiplier gain 2.0kV
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Table 3 Aug,er analysis of fracture surface of Fe-Cr-Mo alleys

Specimen ‘ A B i C D E

- I\ln IL *‘ _](__: I,\[u_ Ir__ I( ,7 1\[‘; f Iy : . ‘h : ‘_TL 77*71(;:-7 I,\-|-‘-=ml IPT*
bt me o | T | ST T de o die ST g | fee T STV [ e ST I e [ I B

L \ i | ; o b

[ I ' - o

0001‘ — x| ool - x 001 '0 001 — . x 0.001 — x 0.007 tc —

As © — x| =000 | x . 013 tr -~ | x 0.001 o 0.007 —  — | x

~ ooor — | x| — o.o0 x 0.0140.001 — | x 0,002 — = 0.003 - - | x
0001 | —| x| — 0001 | x 0001401001 | x 9.00L - x 0002 — =

0.017 0,008 x 0.0200.0490.461/ O 0.0390.0400.412 O 0.0170.628 <) 0.0390.0430.259 A\

0.020 [0.224 A 0.0140.0570.328 () '0.0940.0830.772 () 0.0330.610 () 0.0460.0760.510 {

100k [p.027 07105 x 0.0220.0370.110, A 0.0280.0170.045 * 0.0510.504] <) [0.0360.0610.346 /%
0009 0026/ x [0.0040.0140.023 x 0.0910.0820.812 () 0:0440.346 () 0.0490.0100.019 -

T ‘ | ‘0 1100.0840. 865| D 00110137 X lo 0320.0820.165
0.015410.103 x 0.035‘0.044}0.522 () 0.0480.0480. 352 O 10.0220.362 0 0.0440.0560. 369 2

0.013800. 055 * 0. 0420.0520.469 (> |0.080I0.0680. 455 (> 0.0280.341' (3 0.0680.0630.492 (
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 0.0130.0380.152 ) 0.0420.0490. 195 /A 0.0490.350! ) ‘ 0. 086/

| ‘ 1 0-0470.0370. 183 O 0.0390.254 i |

Austenizing temperature 1200°C
(O Intergranular fracture
« Surface condition x Quasi-cleavage fracture

/A Mixed fracture

Table 4 Energies and assignments of peaks
used in calculations

Assignment . Energy (eV)

Element
P | LMiMae 120
Mo MNyNe 20
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Fig. 6 Changes of , 7\ as a function of
embrittling time at 500°C
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