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Abstract

Formula racing frame is the vehicle assembly and components of the assembly and bearing the
base. It is more than 10% of the quality of car racing, so the lightweight frame can improve the
car's fuel economy, power and handling stability and other dynamic performance. In this paper,
the design criteria and rules of the frame are analyzed, and the optimization method of steel frame
design is studied. Then, the 3D geometric model of the FSC racing frame is established, the geome-
tric model is introduced into the finite element software, the finite element model of the frame is
established, the static force analysis and the modal analysis are carried out on the frame, and the
structure optimization and lightweight design are analyzed according to the simulation results,
and finally the racing frame program is determined to achieve the framework to reduce the quali-
ty of 1.4 kg structure optimization goals. The lightweight design method has important reference
for other industrial products design and manufacture.
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Figure 1. Overall frame rules requirements
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Figure 2. Frame structure
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Figure 3. Frame geometry structure requirements

B 3. ZERJLITEBHER

Table 1. Benchmark minimum size iron and steel materials
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[ 25.4 * 2.4 mm;

ERRFIR, JE T LIRAT
[&]%& 25.0 * 2.50 mm

[&% 25.4 mm * 1.65 mm;

[& 25.0 mm * 1.75 mm;

DA RNUR, IR, BIRAAHE, el & 25.4 mm * 1.60 mm;
(K@Jﬁi]&ﬁﬂﬁ, *E)ﬁﬁﬁi%ﬁ) 75‘»"—‘55 25.4 mm * 25.4 mm * 1.25 mm:

758 25.0 mm * 25.0 mm * 1.25 mm;
75 26.0 mm * 26.0 mm * 1.2 mm
[H% 25.4 mm * 1.25 mm
RTRRAR S, FIARHE S [E% 25.0 mm * 1.5 mm

[#% 26.0 mm * 1.2 mm
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Figure 4. Frame side fender structure requirements
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Figure 5. The cockpit space requirements
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Table 2. Common lightweight material performance
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Figure 6. The frame structure
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Figure 7. The frame structure
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Table 3. Improved results contrast
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