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Table 1 Specifications and chemical composition of different types of cored wire W /%
2l HAR/mMm KR (g-m?) Si Ca Mg Ba La Ce Al
QH-15TRA 280 46.1 2.614 15.21 0.233 0.548 1.377 0.809
QH-24iR & 250 48.3 2.100 23.43 3.033 0.717 0.414 0.567
QH-30TRA 222 43.9 2.544 30.04 0.420 0.791 2.190 0.708
QH-1544% 13 297 45.0 3.000 17.00 0.606 1.534 0.857
QH-2444: 230 48.9 2.988 24.45 1.108 0.764 0.513 0.818
QH-3044 228 435 2.92 30.14 1.14 2.05 0.7
YY-SiBa 260 63 1.4 4.85 75 1.01
W QHMERILA] . YYREFH . RE M kL Bah G ek,
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Table 2 The required chemical composition of molten iron before and after nodularization W5 /%
PRI C Si Mn P S Mgy, RE,,
IRk 3.75~3.95 1.0-15 <04 <0.05 <0.03
BAvE 3.65~3.85 2.65~2.95 <04 <0.05 <0.03 0.025~0.065 0.015~0.04

R3 BRI BRI R

Table 3 Chemical composition of molten iron and Mg absorptivity

" Y Ab3 153 1% o
By ot £ \gy, 1%
K BB RS C Si Mn P S Mgy, Cey Hon
. JERI 3.95 131 0.18 0.027 0.017 0
1 H-15] 45.7
QH-15%5 e 3.77 2.77 0.17 0.024 0.013 0.048 0.022
JERIR 3.89 1.25 0.189 0.027 0.014 0
2 QH-241R A . 39.9
BRI 3.64 2.72 0.192 0.031 0.011 0.055 0.016
JFR 3.89 1.23 0.192 0.028 0.018 0
3 QH-30IR A . 38.3
B 3.67 2.77 0.21 0.026 0.007 0.053 0.023
JE B 3.92 121 0.21 0.027 0.017 0
4 QH-15%4 - 48.1
B 3.69 2.63 0.21 0.030 0.010 0.056 0.021
e JEA 3.89 1.33 0.198 0.028 0.018 0
5 H-24%4 432
Qft2ir e 3.74 2.85 0.20 0.025 0.010 0.054 0.018
o JEAk R 3.91 1.192 0.166 0.034 0.020 0
6 H-30%4 38.4
Q-0 B 3.78 2.86 0.183 0.033 0.012 0.057 0.026
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Fig. 1 Effects of type and magnesium content of nodularizing cored
wire on Mg absorptivity
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Fig. 2 Microstructure of ductile iron treated by different core wires with varying magnesium content ( uncorroded )
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Fig. 3 Change of nodularizing parameters of molten iron with types and magnesium content of cored wire
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Fig. 4 Microstructure of nodular iron obtained by wire feeding nodularization method ( corroded by 4% nital )
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Table 4 Analysis results of matrix structure of ductile iron

PR AR P TSRS %
1 QH-151R & 25.8
2 QH-241R4 36.8
3 QH-30iR & 24.2
4 QH-1544: 18.4
5 QH-2444 10.1
6 QH-3013 42 245

R5 IRLBRALQTA50-10BkEk R F1 22 Bk
Table 5 Mechanical properties of QT450-10 obtained by
wire feeding nodularization method

PR AR R/MPa Ry /MPa Ry /R, A% HBS A/
1  QH-151R4 527.30 35455  0.67 146 187 4.4
2 QH-241R4 54130 35658 066 152 192 938
3 QH-30iRA 489.53 33144 068 209 174 9.0
4 QH-1544: 51525 34378 067 166 170 12.0
5
6

QH-24%4: 47417 329.08 069 203 162 132
QH-30%4: 497.73  348.57 070 212 180 11.1
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Effects of Types and Magnesium Content of Nodularizing Cored Wire on
Microstructure and Properties of Ductile Iron

Ql Peng-zhan', XU Jin—feng', YAN Qi—-dong®, LI Jian—feng®
(1. School of Materials Science and Engineering, Xi'an University of Technology, Xi'an 710048, Shaanxi, China; 2. Yuzhou
Henglilai Alloy Co., Ltd., Yuzhou 461670, Henan, China)

Abstract:

In this experiment, the molten iron was treated with the wire feeding nodularization and inoculation
technology. The effects of type and magnesium content of nodularizing cored wire on the Mg absorptivity,
microstructure and mechanical properties of QT450-10 ductile iron were studied. The results show that the Mg
absorptivity in the molten iron treated with nodularizing alloy-cored wire is slightly higher about 0.2%-8.2%
relative ratio than that of the nodularizing mixture-cored wire at fixed magnesium content and conditions of
other process factors,. The nodularity of the molten iron treated with two types of nodularizing cored wire is
above 85%, and the graphite size is 6 to 7 grade. Comparatively, the nodularity and graphite sphere diameter
of the alloy treated with nodularizing mixture-cored wire are slightly lower than those of the alloy treated with
nodularizing alloy-cored wire, while the counts of graphite sphere tend to increase lightly. With an increase in
magnesium content in nodularizing cored wire, the Mg absorptivity of molten iron treated with two types of
nodularizing cored wires decreases, the nodularity and the counts of graphite sphere tend to decrease, while
the average diameter of graphite sphere tends to increase. The strength and hardness of ductile iron treated
with nodularizing mixture-cored wires are higher than those of the ductile iron treated with nodularizing
alloy-cored wire, but the plasticity and toughness are obviously lower. When the content of magnesium in the
nodularizing cored wire is 15%, the desired microstructure and mechanical properties of QT450-10 ductile
iron can be obtained by using two types of nodularizing cored wire.

Key words:
wire feeding nodularization; nodularizing cored wire; magnesium content in nodularizing cored wire; Mg
absorptivity; nodularity; mechanical properties
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