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Simulation Analysis on the Impact of Racing Car with Space
Frame
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Abstract In this paper, strain and stress on space frame are analyzed at racing car under crash loads. As the
deformation is reduced to a minimum during crash and the vulnerable parts are grasped, the safety of driver is
ensured. The vehicle frame is modelled with truss structure by inputting the material property of carbon steel on
finite element analysis. The increase of impulse momentum is due to speed change at frontal collision. This
influence effected on vehicle frame is also analyzed by ANSYS program. The deformation of the frame is
studied by applying the crash loads at front, side and rear directions. Though the influence on the seat of driver
is small at frontal and rear crash, the deformation due to impact is progressed into this seat. The safety of
frame is enhanced by making up for these weak deformations and these results of simulation analysis can be
applied to the production of the actual vehicle frame.
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Young’s Modulus

2.1 x 10° MPa

Poisson’s Ratio

0.31

Mass Density 7.85 x 10° kg/mm’
Thermal Expansion 1.7 x 10°1C
Tensile Yield Strength 1550 MPa
Tensile Ultimate Strength 1855 MPa
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AUTODYN-3D w12.0.1 from ANSYS
MIS.STRESS (kPa)
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AUTODYN-3D w12.0.1 from ANSYS
MIS.STRESS (kPa)
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AUTODYN-3D vI2.0.1 from ANSYS

MIS.STRESS (kPa)
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DISPL. ABS (mm)
16616402

1.4958+02
1.329e+02
1.163e+02
9.968e+01
83066401
6645401
1.984e401

3323401

16616401

0.000e+00

[3Z 11] 70kmh S5 A] ZF Y] HF

2344



2Fo]s ZYE 7 A8 A FE] U AlEdold s

223 & Wl e =Y iy

35 Wl W Adols Zale] MRS HHa]
Aske] 30km/he] HER FHIF 24 SH W 450 7
9] Offset =2 FUch

FASE DAL T 120]49 2ol ABRE
ASIG LpA] Se] 2.1496+05 KPa ol Selo] %
g,

AUTODYN-3D v12.0.1 from ANSYS
MIS.STRESS (kPa)
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AUTODYN-3D v12.0.1 fram ANSYS

MIS. STRESS (kPa)
1.147e+06

1.032e+06

9.175e+05

6.028e-+05

6.662e+05

573605

4.568e+05

34426405

2.295e+05

1.149e+05

1.892e-+02

[28 14] 2035 A 9ol 39

AUTODYN-3D v12.0.1 from ANSYS

DISPL. ABS (mm)
9.108e+01

81982 +01
7.287e+01
6.376e+01
5.465e+01
4554401
3.643e+01
2733401

18220401

9.108+00

0.000e+00

[3Z 15] ZESE Al ZHde] HE

45° 7} 9] Offset &A= 17 163} o] 2=fe]
L] Fitof 6.838e+05 KPa o)/de] g-2fo] 283ttt
zZe ol 7heliAl e SEEL F2= A skl AHE
g, SEshe U HEFOeR Flojink o= Qlsfo]
gldo] HISoIAHA 17 17014 Hol= Hie} o]
A ZdAel 3.277e+01mm o]4Fo] o] LRIt

3

AUTODYM-30 v12.0.1 from ANSY S

MIS STRESS (kPa)

9.763e+15
l 8792e+05
7815215

| Bac8e0s \
| saEless

= 4885e+15

| 3908e+05

1 2931e+5

19548415
I 9772e+04
29958401

[32! 16] Offset 2= A] Zg|Je] £




aAksly| et 2a) A1 A7E, 2010

AUTODYN-3D 12.0.1 from ANSYS
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AUTODYN-3D v12.0.1 fram ANSYS
MIS STRESS (kPa)
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