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Fig. 1 The casting process model of specimens of wind power ductile
iron cube test block
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Table 1 Nominal chemical composition of QT400 and
QT450 specimens of wind power ductile iron

Wg /%
JLHE QT400 (5 ) QT450
C 3.71 3.65
Si 2.09 2.36
Mn 0.132 0.152
P 0.023 0.022
S 0.0159 0.0111
Mg 0.051 0.058
Cr 0.019 0.017
Ni 0.008 0.584
Mo 0.002 0.001
Cu 0.015 0.007
Al 0.009 7 0.0133
Ti 0.015 0.018
\% 0.004 0.004
Nb 0.002 0.002
B 0.000 4 0.0005
Ca 0.0011 0.001 4
Sb 0.007 0.006 1
As 0.004 0.003
Sn 0.003 0.003
Pb 0.002 0.001
Ce 0.005 3 0.004 5
La 0.002 4 0.0025
Zn 0.001 0.001
Bi 0.001 0.001
Fe 93.884 7 93.608 2
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Fig. 2 The structure model of wind turbine wheel hub
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Table 2 The experimental results of impact test of cast
ductile iron QT400 alloys at -20 °C and 20 C

WRES RREEC ki ekl (3-om?)
1 -20 16 16
2 -20 16 16
3 -20 14 14
1 20 18 18
2 20 16 16
3 20 16 16
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Fig. 3 Simulation of force action and stress distribution of wind turbine hub structural parts during model operation
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Table 3 The experimental results of impact test of cast
ductile iron QT450 alloys at -20 °C and 20 C

AP iR e sl R (- em®)
1 -20 16 16
2 -20 16 16
3 -20 18 18
1 20 18 18
2 20 18 18
3 20 16 16
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BTUILLL, ALBREERESH FHTIFBE.
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Fig. 4 Schematic diagram of shape and size of tensile and high cycle
fatigue specimens of wind power ductile iron
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Fig. 5 The mechanical properties of the QT400 and QT450 specimens of wind power ductile iron at room temperature
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Fig. 6 The scanning electron microscope photos of tensile fracture surfaces of QT 400 and QT 450 specimens of wind power ductile iron
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Fig. 7 The high cycle fatigue S-N curves of QT400 and QT450
specimens of wind power ductile iron
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Fig. 8 The scanning electron microscope photos of high cycle fatigue fracture surfaces of QT400 and QT450 specimens of wind power ductile iron
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Comparison of High-Cycle Fatigue Properties of QT400 and QT450
Ductile Iron for MW Wind Turbine Wheel Hub

WU Tao"*, JIANG Yi-tong', CHEN Guang', SHUAI Xu', YANG Chen', GONG Qian-hai’, MAO Peng-zhan®,

GUI Wan-yuan*
(1. Department of Additive Manufacturing, Zhejiang Institute of Mechanical & Electrical Engineering, Hangzhou 310053, Zhejiang, China;
2. Zhejiang Jiali wind technology Co., Ltd., Hangzhou 311241, Zhejiang, China; 3. Zhejiang Metallurgical Research Institute Co., Ltd.,
Hangzhou 310015, Zhejiang, China; 4. National Center for Materials Service Safety, University of Science and Technology Beijing, Beijing
100083, China)

Abstract:

The ductile iron wheel of the MW wind turbine is an important stress component connecting its three blades
and the main shaft. Because it often works in harsh environment, it needs to withstand the test of high impact
force and low temperature environment, and it needs to serve for 15-20 years at an altitude of hundreds of
meters without replacement, so it is of great significance to study its fatigue performance. In this paper, the
low-temperature impact properties and high-cycle fatigue properties of QT400 and QT450 used for ductile
iron blades of wind turbines are systematically studied, and the fatigue phenomenon is studied by combining
fracture analysis to find out the main reasons for fatigue failure. Through the simulation of stress distribution
in the operation of fan hub, the stress distribution law is obtained, which provides data support for its safe
service.
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ductile iron; wind turbine hub; stress distribution; low temperature shock; high cycle fatigue
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