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Optimization and Application of Structural Design for Large Integrated Rear Floor
Castings
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Abstract: With the continuous improvement of die-casting equipment and technology as well as performance of heat-
free treatment aluminum alloy, the traditional white body sheet metal welding parts are gradually shifting towards inte-
grated die-casting technology, and the application of large integrated parts such as integrated front cabin, integrated
rear floor, and integrated battery tray comes forth. The transformation of rear floor of a passenger car into an integrated
casting was designed and optimized, and the structural design points of integrated rear floor castings were proposed
based on technical requirements. According to the characteristics of die casting and requirements of connection and
installation, the wall thickness was rationally partitioned. Meanwhile, a reasonable structure was designed to meet the
connection requirements considering the connection relationship of original model. In order to satisfy well casting and
effective bearing capacity, the rear longitudinal beam was formed by side core-pulling, and the bar was rationally
arranged by simulation analysis and topology optimization tools. The performance of integrated die-cast floor after opti-
mized design meets the requirements of use.
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Fig.1 Rear floor of sheet metal parts
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Fig.2 Safety zone and buffering energy absorption zone of

vehicle body
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Tab.l Performance requirements for rear floor body

(A Jef MR /M Pa P B3 i /MPa i 2/ %
PP =105 =215 =10

i s =100 =200 =5
Yhg =105 =220 =8
LR =105 =220 =6
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Tab.2 Dimensional accuracy requirements for rear floor
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Fig.3 Design process for integrated floor casting
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Fig.6 Direction of body force flow and deformation position dur-

ing collision
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Fig.7 Cross section of energy absorbing connection part
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Tab.3 Comparison of centroid principal moments of inertia of

rear longitudinal beam section
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Fig.8 Mold structure of rear longitudinal beam
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Fig.9 Topology optimization results of wheel cover parts
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Fig.10 Topology optimization of rear longitudinal beam section
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Tab.4 Die casting process parameters for rear floor
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Tab.5 Chemical composition of heat-free aluminum alloy for rear floor %
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