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Structural Design and Analysis for the Reinforced Frame of Vehicle

Sung-Soo Kang*, Seong-Keun Cho”

J

1 Abstract J}

To achieve the structural safety of the vehicle, designs in various cases are carried out by using CATIA program.
It is promoted the relaxation of stresses by collisions from the front portion, the side part and the rear portion of
the vehicle. In this study, we conduct a variety of design of frames for the light weight frame of the vehicle and
structural analysis, to protect the driver by adding reinforced frame. In the case of such a collision, there are maximum
stresses greater than yield strength of steel and a very large local plastic deformation at the collision part.
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Table 1 Mechanical Properties of material

Elastic Modulus 148GPa
Poisson' Ratio 0.266
Density 7860kg/m’
Yield Strength 250MPa

505

ZW2E SHSEY 471X A9 tistel 334 A4 =
2799 CATIA V5 o] 43191, o] & £3f -32jo] 312

A w4 T AT CATIAZ 01§ 24
o] kl ]oﬂ_ Part De&gnoﬂfﬂ—l RibE o],&o}h HI—%}L}
Generative Shape Designo|A9] SweepE ol&3l= Wy
o] e, Sweep Surfaced HABH: =724, Surface
A4 FrAe) 24 ke YRSHAL, Solid BALOE A2ker
k. 2 ¢l <ol Hlojoliz slol FRo|BR FAE YHT
ok ey g4 3P Ae] makshs ot 6 HRf
el ol oz HIE & gl uAlg FEAY FA

T 2o sjXoA Q] @7} wAgich Za o] Aol the=at

A, BE THL aske F20] fle deele AiA
gk 234 g A9 RibE o83t sj4o] Bt ago|t®.

2,2 SEM

WA, Fig. 13 -2 7] L ol s A, &9, 33
FE oide AAstAck

Fig. 2= AW 9% ZWFE 2ol et 2o
Fi} FHEEZOCh FULS DAL, Y 4F BEo
HoksE 7IvE A3}, sh5g AR U Fio| 7MY
23S ek B3 7 2 H¥e dEd B2y
$8& 27GPa0| ¢t} Fig. 32 AWSEY B9l gt =
Hlde] WEH S EEEolLy. FEE AAAY|L, HE 7
2ol Ak 7% 23 Halss AR R w2 1R
A 7P 2 $H(10GPa)o] Wstgict.

Fig. 4= SWFE A9l digt 2] iy S8
Zrojth. Ty HEHUE WHA7|L, AW 5 B
okee 71t 23, Qe A os UL 51 o
78 2 W8S YehlI ofRo A9 §8& 4.76GPac

o, Hel 283 Fol Hio] 4o e Wy

Fig. 1 Basic frame
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Fig. 2 Stress distribution and deformation of frame in

a) perspective view
case of the front left side impact (a) perspe

(b) upper view
Fig. 3 Stress distribution and deformation of frame in

. Fig. 4 Stress distribution and deformation of frame in
case of the front impact

case of the side impact
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Fig. 6 Front reinforced frame

Fig. 7 Stress distribution and deformation of front
reinforced frame in case of the front left side
impact

Fig. 8 Stress distribution and deformation of front
reinforced frame in case of the front impact
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(b) upper view

Fig. 9 Stress distribution and deformation of front
reinforced frame in case of the side impact

Fig. 10 Stress distiibution and deformation of front
reinforced frame in case of the rear impact
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Table 3 Maximum Von-Mises stresses for front rein-

forced frame
Collision case Maximum Stress
Front left side impact 3.94GPa
Front impact 3.35GPa
Side impact 1.86GPa
Rear impact 2.68GPa

Fig. 11 Front and side reinforced frame
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Fig. 12 Stress distribution and deformation of front and
side reinforced frame in case of the front left
side impact

Fig. 13 Stress distribution and deformation of front and
side reinforced frame in case of the front impact
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(b) upper view

Fig. 14 Stress distribution and deformation of front and
side reinforced frame in case of the side impact

Fig. 15 Stress distribution and deformation of front and
side reinforced frame in case of the rear impact
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Table 4 Maximum Von-Mises stresses for front and
side reinforced frame

Collision case Maximum Stress
Front left side impact 3.61GPa
Front impact 3.51GPa
Side impact 1.76GPa
Rear impact 2.52GPa
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