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Determination of Cr, Mn and Mo in Alloy Tool Steels by
Direct-read Atomic Emission Spectrometry

LI Ying, FENG Xiumei* , LU Wei, CHEN Jun, CHEN Lianfang

(Jiangyin Product Quality Supervision and Testing Institute, Jiangyin,Jiangsu 214431,China)

Abstract A rapid method for the determination of chromium, manganese and molybdenum in alloy tool
steels (Cr12, Cr12MoV) by a direct reading atomic emission spectrometer (model ARI-4460) was
established. In order to reduce the effect of the external voltage instability on the stability of absolute
strength, the relative strength of chromium. manganese and molybdenum in standard samples was
determined using matrix iron as internal standard element. It is well known that different standard samples
have different iron content. Therefore in order to reduce the influence of the content change of internal
standard element on the correlation coefficient and the standard deviation of the working curve, the relative
content was used to correct the working curve. Under the optimum conditions, the relative standard
deviations (n = 11) of chromium, manganese and molybdenum were 0. 68%, 0. 79% and 1 7%,
respectively. The analytical results obtained by this method were consistent with those obtained by
traditional chemical analytical methods. This method can be suit for rapid detection of chrome, manganese
and molybdenum in alloy tool steel samples.
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Table 1 Analytical conditions
Argon Argon flush Pre-integration Distance between Argon flow during High voltage
. ) . . Stand by flow .
purity time time sample and electrode sparking setting
99, 995% 2s 8's 3 mm 3. 5 L/min 0. 35 L./min —1 000V
2 (267. 72 nm) Cr3 (298 92 nm) o
Table 2 Spectral wavelength Crl12MoV Crl Cr3
Fe( /Internal 11
Cr Mn Mo ’ o ’
Elements standard element) .
/ Crl  Cr3 )
' 298 92 293 31 281 61 273. 07
Wavelength ’
3 .
L3
3 Cr
, , ol Table 3  Analysis results of Cr element using
different lines
Crl Cr3
3 S 1 ~ = =4
[10] Absolute intensity 880 256
’ ° Relative intensity 12. 0 35
N Correlation coefficient
. 0. 996 8 0. 999 8
, of equation curve
Estimated standard
0. 39 0 11

21
Crl

deviation of equation curve

3 , Cr3
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Crl, ; Cr3 . , o ,
s Mn3 (293 31 nm) Moz2 o
(281. 61 nm) o
2.2
( ) . ,
. Mo .
. 1 Mo
1.3.5.7 9 s
Cr12MoV 6 o 1
, (1s) )
2 Cr Fe
' (5.7.9 s ), ’ Figure 2 Relationship of absolute ?ntensity
between measured element Cr and internal
° ’ > standard element Fe,
, Crl2.
Cr1zMoV , 5 s, 24
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Figure 1 Relationship between relative standard , ’ b 3
deviation of Mo relative intensity and different ok 9.
integration time, SEE.
23 . Mn ,
, 4 Mn
, ) . 3a.3b
NN , NN o 3a s
; , 1 26%
. . L 51%
. Crl2MoV . 68. 01%
6 , 87. 84% , 4, 1. 85%
. 2 . 2 , L72%
Cr Fe . ) 3b,



4 3a 3b, 0. 975
Table 4 Contents and relative contents of Mn in 0. 999; SEE 0. 08 0. 02,
standard samples used for equation curve
/% /% /%
’
Standard Content Content Relative
sample type of Matrix iron of Mn content of Mn ’
99. 99 0. 001 0. 001 . 11
F51 68 01 1L 26 1. 85
Crl12 85 11 0. 282 0. 33 » 2 (z)
Crl2 84, 32 0. 312 0. 37 , 5,
Cr12MoV 85. 65 0. 22 0. 26 25
Crl2MoV 85. 49 0. 122 0. 143
9Cr18Mo 87. 84 L 51 L 72 , Cr12MoV
Cr8Mo 80. 45 0. 313 0. 389 11 6
Cr5MoV 94. 38 0. 465 0. 493 ’ °
P22 93, 96 0. 295 0. 314 2%,
Cr5MolV 92. 18 0. 081 0. 089
3 (a) <(b)

Figure 3 Relationship diagram between the contents of Mn (a), the relative contents of Mn (b) and the relative intensity.

5 NN

Table 5 Equation curves and correlation coefficients of Cr, Mn and Mo

Elements Cr Mn Mo
Equation curve y=0. 3522 +3. 0x—0. 23 y=0. 162—0. 10 Y=0. 022240, 262—0. 02
Correlation coefficient 0. 999 8 0. 998 0 0. 999 4
6 26
Table 6 Precision tests of the method /% , Cr12MoV Crl2
No . Cr Mn Mo , s
1 11. 45 0. 103 0. 622
2 11 56 0. 105 0. 644 7, 7 ?
3 11 52 0. 104 0. 625 R
4 11. 66 0. 105 0. 638
5 11 52 0. 105 0. 639 7
6 142 0. 103 0614 Table 7 Comparison of analytical results of Cr, Mn
7 11 42 0. 104 0. 618 . o
3 11. 57 0. 106 0. 638 and Mo by different methods /%
9 11. 50 0. 104 0. 627 Cr1zMoV Criz
10 11. 44 0. 104 0. 622 Elements Cr Mn Mo Cr Mn Mo
11 11. 41 0. 104 0. 614 Spectrome- _
Average values 11 50 0. 104 0. 627 tric method 1160 0. 320 0. 370 8 90 0. 550 0. 017

Standard deviation 0. 078 0. 000 82 0. 011

11. 45 0. 321 0. 388 & 77 0. 547 0. 017

0. 68 0. 79 1.7 Chemical method

Relative standard deviation
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