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Spark Discharge Atomic Emission Spectrometric
Analysis of Ductile Iron

CHEN Jun, LI Ying, WANG Shugqiang

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

Abstract Due to high plasticity, high toughness and low cost, ductile irons are widely used for equipment
manufacturing in automobile manufacture, chemical industry, wind power industry, etc. The spark dis
charge atomic emission spectrometric analysis which is convenient and quick, is also widely used in chem+
cal composition analysis for metallurgical products. However, because of non-chilling structure, ductile +
ron can not be directly analyzed by any spectrometry methods. Through quenching treatment, the surface
of ductile iron is changed to halfchilling and compact structure and thus can be analyzed by spectrometric
methods. The sample surfaces after being sparked have normal black halo around the sparked spot, so that
true results can be obtained. T he relative standard deviation for silicon, phosphorous, manganese, magne
sium is 0.39%, 2.5%, Q 83%, 10 0%, respectively. T he differences between chemical results and spee
trometric results are less than the critical variation. The analysis speed and efficiency are improved signif+
cantly.
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Table1 Comparison of the chemical composition data
before and after quenching treatment ®/ %

Si P Mn Mg
.56 0010 018 Q 08

2 258 0032 018 Qa 03
2

Table 2 Comparison of the Brinell hardness of HBW 5/ 750
before and after quenching treatment

HBW 5/750

203
2 531

(100x )
Figure 1 100x , metallographic structure before quenching:
ferrite and a small amount of peardite in nor chilling state

(500x )
Figure 2 500% , metallographic structure before quenching:
ferrite and a small amount of peadite in nor chilling state
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Table 3 Chemical composition data at dif ferent
quenching conditions ®/ %
3 s Si P Mn Mg
(100x ) 1 900C 0 5h 207 0021 015 007
Figure 3 100x , the topmost layer of metallographic 2 900C 1 Oh 204 0027 016 004
structure after quenching: fine acicular 3 950C 0 5h 202 0022 016 003
5 1000C Q 5h 196 0026 017 003
6 1000C 1 Oh 192 0022 017 003
950~ 1000 C 05~ 10h
5
, 4
4
4 s Table 4 Stability test data for ductile iron by
(500x ) spectrometric analysis w/ %
Figure 4 500x , the topmost layer of metallographic Si P Mn Mg
structure after quenching: fine acicular martensites in 1 2 54 0 039 0 361 0 051
half chilling state 2 252 0 041 0 365 0 046
3 252 Q0 039 Q0 362 Q0 047
4 2 51 0 041 0 357 0 042
5 2 53 0 040 0 357 Q0 055
2 52 0 040 0 360 Q0 048
0 01 0 001 0 003 Q0 005
! % Q 45 2 50 Q95 10 00
4
Si P Mn Mg RSD
039% 2.5% Q 83% 10 0%
5 s
( 500 ) 3 )
Figure 5 500x , the central area of the metallographic
structure after quenching: fine acicular martensites and , 5
residual austenites in half- chilling state ( 57 )
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2 (n=4)
Table 2 Predsion and accuracy ®/ % EDTA
2 2
1% DHF83B 5
17. 55,17 60 .
EDTA 17 65 17 60 2 82 10 min, R R
17. 65, 17. 60
17. 62, 17. 65 P
17. 60 17. 61 173
17. 54, 17. 60 _
57 Xk
3 EDTA
[1] . [J1-
,2009(2): 3133
Table 3 Comparison of the EDTA titrimetric method (2]
with the DHF83- B method for determination of caldum (. ' .2007(5)  52-55.
oxide in blast fumace slag ®/ % (3]
Ca0 []]. L2011, 1(2) : 54-57.
1# 2130 21 25 21 26
EDT A 2125 2120 21 30
52 )
5 2
Table 5 Comparison of spectrometric data with
chemical analysis data ®/ %
CD
Si 254 260 —006 012 [1] .GB/ T 24234- 2009
{ p 0040 0034 + 0006 0013 (
Mn 036 034 +002 002 [S]. : , 2009.
Mg 005 005 000 002 [2] . GB/T 20123~ 2006
Si 2 80 2 92 -012 Q12 (
5 p 0076 Q071 + 0005 0.019 S 2006
Mn 0 60 0 58 + 0 02 0 03 ) 5] : ’ .
Mg 0 03 004 -001 00Ol [3] .GB/  223.46- 1989
Si L 92 2 02 - 010 Q10
3 p 0023 0022 + 0001 Q0 01 [S]. . , 1990.
Mn 022 021 +001 00l (4] CGB/ 223.59— 2008
Mg Q 03 0 04 -0 01 0 01
S]. , 2008.
5 , []

.GB/  223.60- 1997

, 1997.
.GB/  223.63- 1988

()
. 1988.
.GB/T6379.6

)
,2009: 2-3.



