X0

= I_XJI

A=
‘6‘

The basic study on the design

2 9 B

3R A

dAE Y 712
of the Light Collision Safety Device

% 4

3] ok T A Ak

Choi, Won Mog Jung, Hyun Sung Yu, won hui

Ku, jung seo Kwon, Tae su

ABSTRACT
The Light Collision Safety Device is used to protect the

passengers at the low velocity accidents. The Light Collision Safety Device comprises mainly

important part of trains and

tension bolts, shear bolts and an energy absorber. The work mechanism of this device is that
first, the tension bolts break at designed collapse load and second, the energy absorber absorb
rest collision energy. In this paper, the tension bolt characteristics were validated by the
simple tension test using the FEM(Finite Element Method) and the characteristic of the two
types of energy absorber were compared by using the load-displacement curves and absorbed
energy. Last, in order to determine integrated load-displacement curve of tension bolts and the

energy absorber, the unified analysis was conducted by using the FEM.
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3 1 Collision scenario
.. Energy :
Collision . L : Absorbing
. Title Description absorption Crush length
scenarios structures energy
_ 55km/h
Scenario 1 Head~on (relative HE+LE 1.6MJ(vehicle) 1,457mm
collision velocity)
. 5.5MJ on
. Level crossing | 20ton(obstacle) =
Scenario 2 collision 100km/h HE fégrrllltctgrned 3,000mm

* HE : High Energy, LE : Low Energy
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13 1. Force—displacement curve
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13 2. Tension bolt
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13 3. Strss—strain curve 13 4. Force—displacement curve
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13 4. Stress distribution in the tension bolt (axisymmetric condition)
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1% 5. Expansion tube

19 6. Inversion tube
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1% 7. Force—displacement(expansion) L% 8. Force—displacement(inversion)

3 2. Results of energy absorber analysis

Type Expansion tube Inversion tube

Initial length(mm) 1000 1000

Collapse length(mm) 800 500

Collapse force(kN) 880 1500

Absorbed energy(MJ) 0.62 0.65
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18 11. Reaction force on the rigid wall
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29 12. Energy(Expansion tube) 9 13. Energy (Inversion tube)
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19 14. Internal force(tube)
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