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Design and Research on Energy Absorption Device of Graded Crushing Structure of Rail Vehicle
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Abstract: The passive safety technology in rail vehicles is gaining more and more attention as the ultimate barrier to ensure the
safe operation of trains. Aiming at the problems of complex structure and high production cost of vehicle energy absorbing de-
vice, a two—stage crushing structure energy absorbing unit beam design scheme is proposed, and the influence of wall thick-

ness of different energy absorbing element beams on energy absorption performance is studied by combining the finite element

analysis and crash test. Then the dynamic impact test is carried out on the energy absorbing parts based on the simulation cal-

cost reduction and efficiency increase of the product.

culation results. The results show that the average energy absorption of the energy absorption device is very close, which can
value after the structure yields does not exceed the static longitudinal bearing value of the vehicle body, which has obvious ap-
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effectively realize the controllable and orderly plastic deformation in the process of full energy absorption, and the average force

plication advantages in meeting the vehicle design requirements while reducing the complexity of the structure and realizing the
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WrBe AR I | B 4 7E 138 ms I %), I FEEZE, [A
B T8 B — A BB B AR T I (E A %) T 1 000 kN
PLb LR RN T 3 ms, TR RS — ANt 2
Ja FRSJEFE 770 kN K4,

AR IS X N AR T fi | ol SR R34 )
J REEB A e fE WM I 2% 4 FT 8], & 4 ]
DA i 4 58 BB MR AR Y 5 Bk RE AR
E I R 0 372 7 8t oA ek 2 (R 25 A 1) R 2
1B % o7 BT L RE BRI BB B L RE 396 kI, 5 i
R 4 F 40 i %) W BB B fm (B R T 109, 3k
WG B

F4 BBt BIRER

jE s e iR RKEgIE bR whilizhie  EIRETH IR R
g Y /t /mm /(km/h) /K /KN /K
1 DM1 & 13 384.3 9.80 48.16 103.4 46.4
2 DM2 & 13 369.5 9.80 48.16 96.2 46.7
3 DM3 & 13 394.4 10.3 53.16 126.6 51.1
4 B15 13 381.6 24.6 303.48 575.4 282.6
5 H25 13 460.5 27.4 376.43 778.1 359.2
6 M35 13 463.9 28.8 416.00 720.4 362.9
4 & it MBIt Ir %8, o 3 i A R IT A B A p o i g X L2
SCHER P TS A g R TR N et AR A T IR I BT AN [ R L T SR RE JE X 4
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5 R R IR R ER

(2) XL I RE G Y I B 2 A Tl 2 % ol
D5 B HT , G5 SR F I B R 58 My W R TR 45 47 FE 24 480
mm , Xf N % BB 5 R 396 kI, fil & 12k 737 kN, i,
55 TR RE X YRR TR AR Bk 2 7 1 400 kN, -
BEHT (] T B 2 Rt AR RS i R A 6 1~ 9
PEBE, 5 PR SRR — 2L,

(3) DLW RESS B A REEA I & 4 e
X G HEAT AN TRE T 45 R T 4 1 B I Y, 5 SR R
B IR G 50 98P AR T I 6 WG R o i T 42
TR TR K AR 28.8 km/h B iAHR K {H 362.9
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