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The Stress Analysis of the Cross Beam of the Electric Car-body

according to the Change of Location and Shape of Circular Hole

Hyung-Yong Jeon”. Rak-Won Sung“, and Geun-Jo Han"

ABSTRACT

This investigation is the result of the structural analysis by finite element method for optimal design of the
cross beam with circular holes of the electric car-body. in order to install the air pipe and electric wire pipe
that correspond signal between electric machines for the control system and to reduce the weight of the electric
car-body, several circular areas from a cross beam should be taken off. What we want to perform is the optimal
design of a cross beam with circular holes to posses equal stress in comparison with no hole cross beam. first,
no hole cross beam as basic modal be chosen, executing the analysis, reviewing the distribution of stress and
displacement at each location. several parameter should be adopted from the cross beam geometry like the
location and shape of the hole to affect the maximum stress and displacement. So the analysis was executed by
finite element analysis for finding optimal design parameter to the change of the location and shape of the
circular hole. finally, the optimal design of the cross beam with circular holes was obtained and the maximum
equivalent stress was compared with no hole cross beam at each location.

Key Words : Cross beam (A== R®l), Circular hole (¥43), Stress concentration (3% %), optimal design
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Fig. 1 Under frame of the electric car-body
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Fig. 2 Dimension and shape of the cross beam
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Fig. 4 Boundary condition of the cross beam
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Table 2 Location of circular holes in each model

(unit : mm)
~Lostton| | o1 5 nd | 3rd | 4th | 5th Remarks
Condition
Model L, no hole
| | of
Model L. | 450 650 | 850 [10s0 | 1250 | reBMer merval o
- supported zone
Model L; O 4024 § 737.7 |1017.1] 1250 | 0.8 times interval
Model L, 0| 3585 | 6844 | 980.7( 1250 | 0.9 times interval
Model Ls 0| 3125 | 625 937.5! 1250 regular interval
Model Le 0] 2693 | 565.6 | 891.51 1250 1.1 times interval
Model L; 0| 2329 | 5123 | 847.6| 1250 1.2 times interval
Model L ol 200 400 600 200 regular interval of
center zone
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Fig. 5 Stress for the change of hole's center

position to horizontal direction
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Table 3 Stress around the circular hole at center

point (unit : mm)

Model 0 1 x/7| 2207 | 3277 4x/T{ 5217 6rx/7 T

Ls 77692147164 |1.94391.76380.5722| 13494| 20783 | 43182

Ly 13527 | 8.0733(24886{3.2023 [1.9175{ 1.7825| 52031 8.8783

Ls 13413 {80424 (24696{3.1637 [ 1.9061{ 17716 5.1659| 8.8156

Ls 13.455 | 8.0666 2.472213.1636 (19166 1.7764| 51863 8.499

Lo 13416 18.0406 (24502 31172192511 1.7755} 5.1822| 8.839%4

L- 13285 [ 70551 | 23888 12,9984 (1.9251 [ 17571} 51556 8.7867

Ly 3131 {78487 {22664 | 27812 1.8777| 1.6885; 51096 87027
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Fig. 6 Displacement for the change of hole's
center position to horizontal direction
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Table 4 Diameter of hole and horizontal length

of rectangular (Unit : mm)

Model s S s s
Item S Sy 33 Dy Ss e

Center Point | 450 [ 650 [ 850 | 1050f 1250 | ~.

Diameter (d)} | 50 60 70 80 90 T i U

Length (L) |87 9¢} 589 359|16.65| 0
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