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A Study on Conceptual Design for Crashworthiness of
the Next Generation High-speed EMU
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uated and mprov ed usmg one dlmensmnal dynamlc amulatlons for the bar—qprmg dampepmass model It is shown

from the simulation results that the suggested conceptual design can easily satisfy the domestic: crthworthmeqs-'
requirements.
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Collision with obstacle | Collision of train to train
Structure | Deformation | Absorbed |Deformation| Absorbed
(mm) energy MJ)| (mm) [energy (MJ)
Obstacle 423.7/crush {0.579/8.28% - -
Front end 1944.2/crush | 5.22/74.58% | 1270.5/crush | 2.63/50.62%
Driver's area |9.45/elasticity - 10.3/elasticity -
TC-mid 42 4/elasticity - 51.6/elasticity -
Side buffer | 267.96/crush | 267.9/9.25% | 406.69/crush | 1.82/35.06%
TC-end 1.58/elasticity - 68.2/crush |0.254/4.89%
M-door 6.11/elasticity - 16.5/elasticity -
M-mid 22 .6/elasticity - 40.5/elasticity -
M-end 5.77/elasticity - 10.5/elasticity -
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Fig. 30. Energy history curve for the modified model
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Fig. 31. F-0 curve of the front end for the modified model
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Fig. 32. F-6 curve of the TC end for the modified model
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Fig. 33. F-6 curve of the side buffer for the modified model
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Table 2. Comparison of the simulation results

Collision with obstacle | Collision of train to train
Structure | Deformation | Absorbed |Deformation| Absorbed
(mm) energy (MJ) (mum) energy (MJ)
Obstacle 374.4/crush | 0.455/6.51% - -
Front end 2148.8/crush | 5.439/77.6% | 1347.8/crush | 2.785/53.5%
Driver's area | 8.4/elasticity - 8.5/elasticity -
TC-mid 38.2/elasticity - 44/elasticity -
Side buffer |229.38/crush | 0.568/8.12% | 405/crush |1.706/32.8%
TC-end 1.84/elasticity - 98/crush  |0.319/6.14%
M-door 6.08/elasticity - 14/elasticity -
M-mid 22 6/elasticity - 34/elasticity -
M-end 5.78/elasticity - 8.5/elasticity -
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