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Tab. 1 Chemical compositions of raw materials W /%
b C Si Mn S P Mg Ba Ca Re AL Zr Fe
Q1044 454 062 0076 0012 0.025 - - - - NS
eIt 25 40 0.04 001 0222 0.006 0.014 - - - - A
75SiFe - 75 - - - - ARt
B2 7 - 72.40 1.85 0.72 - 0.92 - Aot
FEERZE T . 72.35 0.55 - 4.16 - PN
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0.35%MIEHBM—XZ2ER, EREBEN3~8 mm.,
ok, RARIES 590.2~0.8 mm. 10~50 mmAYaEEs
ZENT ORZREAE, mHZREXRRNEYN
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Fig. 1 Field operation diagram of the secondary inoculation process
before optimization
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Fig. 2 Field operation diagram of the secondary inoculation process
after optimization
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Fig. 3 Schematic diagram of attached cast test block and sampling
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Tab. 2 Chemical composition of castings W /%
B2 c Si Mn P S RE Mg Cu Cr
1-1 3.85 2.1 0.13 0.032 0.009 0.003 0.053 0.008 0.021
1-2 3.85 211 0.13 0.032 0.008 0.003 0.048 0.009 0.019
1-3 3.85 211 0.13 0.031 0.009 0.004 0.045 0.007 0.021
1-4 3.85 2.13 0.13 0.031 0.008 0.003 0.052 0.008 0.018
1-5 3.85 212 0.12 0.031 0.011 0.005 0.051 0.007 0.017
1-6 3.85 2.12 0.12 0.032 0.01 0.004 0.054 0.008 0.024
1-7 3.85 2.12 0.12 0..032 0.01 0.004 0.052 0.008 0.028
1-8 3.86 211 0.12 0.031 0.01 0.004 0.05 0.011 0.030
1-9 3.86 211 0.12 0.031 0.011 0.005 0.05 0.008 0.020
1-10 3.86 2.14 0.12 0.031 0.01 0.004 0.048 0.008 0.018
2-1 3.86 2.12 012 0.031 0.009 0.005 0.053 0.009 0.024
2-2 3.86 2.13 0.12 0.032 0.011 0.005 0.055 0.009 0.022
2-3 3.86 2.14 0.12 0.031 0.01 0.004 0.047 0.008 0.021
2-4 3.86 211 0.12 0.033 0.01 0.004 0.054 0.008 0.020
2-5 3.86 211 0.12 0.033 0.011 0.004 0.052 0.009 0.024
2-6 3.86 211 0.12 0.033 0.011 0.004 0.048 0.011 0.021
2-7 3.87 2.12 0.11 0.028 0.012 0.004 0.052 0.009 0.022
2-8 3.87 2.14 0.11 0.029 0.009 0.004 0.05 0.010 0.025
2-9 3.87 2.13 0.11 0.027 0.009 0.004 0.046 0.007 0.016
2-10 3.86 2.15 0.12 0.03 0.008 0.005 0.051 0.008 0.023
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Fig. 4 Tensile strength discrete diagram
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Tab. 3 Mechanical properties of cast-in test blocks before
and after secondary inoculation process optimization

b Ja iR fifike ffi Iz -20C

N

JEIMPa  JEIMPa /% HBW  #fsffEA
1-1 377 235 26.5 143 13.05
1-2 368 226 265 135 13.53
1-3 377 235 26.0 140 14.17
1-4 374 233 26.0 137 13.63
1-5 374 233 26.5 136 12.23
1-6 374 233 275 139 14.50
1-7 374 233 245 140 12.94
1-8 378 236 255 140 12.77
1-9 375 234 265 140 12.60
1-10 376 235 26.0 140 12.80
iE1 3747 233.3 26.15 139 13.22
2-1 377 237 265 138 13.53
2-2 378 236 255 138 12.64
2-3 379 237 25.0 141 13.63
2-4 379 238 23.0 141 14.06
2-5 376 235 25.0 141 14.17
2-6 379 237 24.0 141 13.55
2-7 380 239 24.0 141 12.93
2-8 382 242 21.0 141 12.77
2-9 380 237 27.0 139 12.33
2-10 382 241 26.5 143 12.37
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Fig. 5 Yield strength discrete diagram
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Fig. 9 Shows the metALlographic structure of the attached casting test block before and after the optimization of the secondary inoculation treatment
100 x ( Left: uncorroded; Right: corroded )
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Tab. 4 The metallographic detection results of the attached casting test block before and after the optimization of the
secondary inoculation process

B BRILZE % A RN BRAEAARI% HREEI% ERE (4~ -mm?)
1-1 95 6%+5%% <5% >95% 145
1-2 95 61 +5%% <5% >95% 140
1-3 95 64%+5%% <5% >95% 137
1-4 95 6% <5% >95% 155
1-5 95 64+5%% <5% >95% 126
1-6 95 64 +5%% <5% >95% 134
1-7 95 61 +5%% <5% >95% 142
1-8 95 64 +54% <5% >95% 138
1-9 95 644 +5%% <5% >95% 113
1-10 95 6% <5% >95% 123
SER{E 95 62 +5% <5% >95% 135
2-1 95 61 +5%% <5% >95% 183
2-2 95 64%+5%% <5% >95% 174
2-3 95 64 +5%% <5% >95% 140
2-4 95 64% <5% >95% 189
25 95 64 +5%% <5% >95% 156
2-6 95 6% <5% >95% 190
2-7 95 64%+5%% <5% >95% 183
2-8 95 6% <5% >95% 189
2-9 95 64+5%% <5% >95% 188
2-10 95 6% <5% >95% 175
M 95 64%+5%% <5% >95% 177
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Fig. 10 Discrete graph of graphite sphere number
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Optimization of the Secondary Inoculation Process for Castings Cast by
Quantitative Ladle Pouring

LI Xiao-yan, MA Hong-jun, LI Dong-cheng, LIU Ming-yu, QIAN Zheng
(Riyue Heavy Industry Co., Ltd., Ningbo 315113, Zhejiang, China)

Abstract:

In this paper, the effects of different secondary inoculation processes on the properties of the torsion arm of
wind power nodular cast iron during the casting process of quantitative ladle were discussed. By optimizing
the inoculant particle size and adding method of the secondary inoculation process, 5 tons of QT400-18AL
torque arm was poured. The results show that the tensile strength and yield strength increased by 4.5 MPa and
4.6 MPa respectively, the number of graphite spheres increased by about 40 pcs/mm?, and the spheroidization
rate remained unchanged. However, there was no significant difference in the low temperature impact
properties of the samples before and after the secondary inoculation process optimization. The spheroidization
rate of metallographic graphite remained consistent before and after the secondary inoculation process
optimization, but the standard deviation of the number of graphite spheres per unit area was large after
the secondary inoculation process optimization, indicating that the optimization scheme still needs further
improvement to enhance its uniformity.
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quantitative ladle; spheroidization rate; inoculant; mechanical properties; the secondary inoculation process
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