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Basic frame
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Vv Outline
Materials  : Alloy steel
Size of section

roll hoop — 25/1.8(mm)

crash bracing — 25/1.6(mm)

etc — 20 /1.2 (mm)
Overall length : 2178mm
Overall width : 530mm
Overall height : 1220mm
Wheel Base : 1915mm

Thread : 1220mm
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Vv Features

Driving Type : Formula
Driving System : RR

Engine weight : 53Kg(HH =5 &)
Driver weight : 55kg
ETC  weight : 17Kg

( Fuel, Cooling water, Engine Qil)

Total  weight :125kg(1225.75N)
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V_Result

Mass : 18.406kg
Bending Stiffness : 562.95N/mm
Torsion Stiffness : 35,728Nm/rad
Natural Frequency : 39.541 Hz
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Topology optimization Grand Prix

Topology in torsion

Objective volume : 5% Objective Volume : 20%
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Topology in torsion

Objective volume : 5% Objective Volume : 20%
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Topology in Bending

Objective volume : 20% Objective Volume : 30%
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Topology in Bending

Objective volume : 20% Objective Volume : 30%



V_Result

Mass

Bending Stiffness
Torsion Stiffness
Natural Frequency :

: 25.298kg
: 9,153.2N/mm
: 94,915Nm/rad

56.909 Hz



V_Result

Mass

Bending Stiffness
Torsion Stiffness
Natural Frequency :

: 22.269kg
: 4,434 6N/mm
: 39,958Nm/rad

51.150 Hz
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Dimension optimization

Energy density
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Optimize dimension
T‘r’s T‘r’s T‘r’s

vV _Roll hoop V Side & Bracing V_Etc
D = 25mm, t=1.8mm D =25mm, t=1.6mm D = 20mm, t=1.2mm
N ¥ ¥

D = 29mm, t=3mm D =26mm, t=2.1mm D = 27mm, t=2.6mm



V_Result

Mass

Bending Stiffness
Torsion Stiffness
Natural Frequency :

: 38.236kg
0 7,221.27N/mm
: 69,560Nm/rad

54.764 Hz
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Result &

Grand Prix
Basic Topology Dimension
Frame Optimization Optimization
Mass 18.406 kg 22.269 kg 38.236 kg
20.99% S 7t 107.74% &7}
Bending 562.95 N/mm 4434.6 N/mm 7221.3 N/mm
Stiffness 687.74% =7} 1182.76% S 7}
Torsion 35,728 Nm/rad 39,958 Nm/rad 69,560 Nm/rad
Stiffness 11.84% =7} 94.69% =7t
1st 39.541 Hz 51.150 Hz 54.764 Hz

Frequency
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Design of Crash Damper
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Design of Crash Damper
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Crashing Video

NODAL DISPLACEMENT
TOTAL , mm

+1.240564e+002
0.0%

+1.137184e+002
0.0%

+1.033804e+002
0.0%
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Conclusion
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