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Machinery Science and Technology Group Co., Ltd., Beijing 100044, China)

Abstract: As an important structural part of the gearbox, the planet carrier bears a large load during the transmission
process and requires high comprehensive performance. To further improve the strength and plasticity as well as the service
life of the ductile iron planet carrier, according to the structural characteristics and performance requirements of the planet
carrier of the high-power nuclear power gearbox, a reasonable control range of the casting composition was designed, and
the casting process design and numerical simulation analysis were carried out. Finally, high strength and high plasticity
planet carrier castings were manufactured by strictly controlling the molding, melting, spheroidizing treatment, inoculation,
pouring and posttreatment processes. The microstructure and tensile properties of the attached cast test block were analysed.
The results show that the matrix is mainly pearlite, and the nodularity reaches more than 90%. The tensile strength, yield
strength and elongation are 797 MPa, 444 MPa and 7.0%, respectively, meeting the index requirements.
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Fig.1 Geometric shape and main geometry dimensions of the casting: (a) casting shape; (b) casting main size
1 w/%
Tab.1 Chemical composition control range of the casting
C( Yy Si( ) Mn S P Mg RE Cu
3.5~3.7 2.0~2.3 <0.5 <0.02 <0.03 0.04~0.06 <0.02 0.5~0.8
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Fig.3 The numerical simulation results of the filling process: (a) filled 2%, (b) filled 8%.,(c) filled 62%,(d) fully filled
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Fig.4 The numerical simulation results of the solidification process: (a) solidified 25%, (b) solidified 50%, (c) solidified 75%,
(d) solidification finished
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! | lrﬁ Tab.2 Composition of planet carrier casting
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Fig.5 Schematic diagram of the three-box modelling 7.0%
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Fig.6 Metallurgical structure of cast-on sample: (a) graphite morphology, (b) matrix structure
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Fig.7 Size of tensile test sample
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