Journal of the Korea Convergence Society ISSN 2233—-4890 / eISSN 2713—-6353
Vol. 11. No. 4, pp. 173—177, 2020 https://doi.org/10.15207/JKCS.2020.11.4.173

A A AR FE Mol B §F AT

A Convergence Study on Impact Analysis of Automotive Side Door
by the Class of Vehicle

Bum—Suk Oh, Jae—Ung Cho"

Professor, Division of Mechanical & Automotive Engineering, Kongju National University

8 °f ¥ AFelME dAl A& Azt A $ASHE Model A9F Model BO] 58 Atk 2FgE59] Afol= wo]&g
Tx M oR ' vlagitt FxaEA A F R BE AR Abag $4 A ahgo] A E e FtellA] Hd wE
o] dojwkar 27§¢] ®¥ll F Model A7} Model BoF HlaabH S22& o A9 4 QUvh B3 ofo] RAje] Fio|A
S 9o] dokkal Model B7F Model ARtE 2.5 v ©f &8 o] AZIt) S5 Alart dojd A, 2719] = & 1
S2o] 22 Model A7} Model B} Bla3slH o] & F42S AY F Al Model B7F Model ARt o] &

S Z2te Ao g Hol FWH FE Al A= Model ARTH Y& Aoz Algdn, A5d 5 i 55
Ao mA B molA o AT Ad= nAR] AAE AL F e 8% ATAEEA FElsithal o AXIT

Abstract In this study, the side doors of mid—size sedan vehicles of models A and B which are currently
prone to rollover accidents are compared with each other by the structural analyses. As a result of the
structural analysis, both models showed the maximum deformation at the point of overturning or
impact load, and the model A of the two models was able to withstand greater impact load compared
to the model B. In addition, the maximum stress happened at the door edge, and model B was 2.5 times
more stressed than model A. In the accident of a crash, model A, which has the smaller maximum
stress, is able to withstand greater impact loads than model B. Since model B has a larger deformation
than model A, it is considered to be more dangerous than model A in the side impact accident. By
applying the impact analysis of automotive side door by the class of vehicle, the study result at this
paper is considered to be favorable as the convergent research material which can apply the aesthetic

design.
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(a) Model A

(b) Model B

Fig. 1. Meshes of side doors

Table 1. Material property

Parameter Values
Young's Modules 92X 105 MPa
Poisson's Ratio 0.3
Density 7850 kg/m3
Tensile Yield Strength 250 MPa
Compressive Yield Strength 250 MPa
Tensile Ultimate Strength 460 MPa

Table 2. Informations of meshes at models

Model Number of nodes Number of
elements
Model A 76257 43204
Model B 97643 53513
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(a) Model A

(b) Model B

Fig. 2. Fixed support conditions of models

(a) Force conditions of model A

(b) Force conditions of model B

Fig. 3. Force conditions of models A and B
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A: Ray
Total Deformation
Type: Total Deformation
Unit: mm
Time: 1
0.064298 Max
0057154
£.05001
0042866
0.085721
0.028577
0021433
0.014280
0.0071443
0 Min

(a) Contour on total deformation

A: Ray
Equivalent Stress
Type; Equivalent (von-Misesy Stress
Unit: MPa
Tirne: 1

3IBT.26 Max

34423
S0L.2

25817

| 215.14

17211

129.09

86.057

o 43.028
1344%e-13 Min

(b) Contour on von—Mises stress

Fig. 4. Structural analysis in case of model A

B: Sonata

Total Deformation
Type. Total Deformation
Unit: ram
Time, 1
0.31543 Max
0.28030
024534
0.21029
017524
014019
010514
0.070006
0.035048
0 Min

(a) Contour on total deformation

Lol

(b) Contour on von—Mises stress)

B: Sonata

Equivalent Stress

Type: Equivalent (won-Mises) Stress
Unit: MPa

Time: 1
1004.9 Max

£803.25
781.58
569.94
55828
44663
334.97
22331
11166
0.00027 Min

Fig. 5. Structural analysis in case of model B
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