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Research on the Influence of Modeling Method on

the Simulation of Shunting Impact”
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(2. China State Railway Group Co. , Ltd, Locomotive & Car Institute, Beijing 100844, China)

Abstract In order to study the influence of simulation models with different modeling methods on the
calculation efficiency and results of shunting impact, longitudinal dynamics, three-dimensional refined
and hybrid dynamics were established to simulate the shunting impact condition according to the parame-
ters of C80 convertible and MT-2 buffer, and the response results of shunting impact under different
speeds, empty heavy vehicle states and different marshing modes were analyzed. On this basis, the mod-
eling convenience and computational efficiency of the model are discussed. The results indicate that: (1)
With the increase of impact velocity, the maximum coupler force obtained by the three models changes in
the same trend, but the difference between the results becomes larger and larger. For example, the sim-
ulation difference can reach 15% at 8km/h; At the same time, the maximum difference of analysis re-
sults under empty condition is 8. 9% , which is larger than the simulation results under heavy condition
of 2.4%. (2) The time history of coupler force obtained by different grouping methods is similar, and

the maximum difference is about 8% in different coupler positions. (3) There are difficulties in the mod-
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eling convenience, but the database of model A is more convenient to call on the interface, and the calcu-

lation time is much less than that of the other two models.

Key words linked modeling, shunting impact,

dynamic model
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Fig. 1 Shunting impact model
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Fig. 2 Multi-segment linear model of MT-2 buffer
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Fig.5 3D refined dynamics model
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Table 1 Main parameters of truck dynamics model

Fe  SHEK HfH Hfr
1 i E= B0-BO —

2 IR 1435 mm
3 TR (2 ) 10297 kg

4 ERFRE(ES) 90297 kg
5 RO E 2.232 m

6 25 fE Ao 1471 m

7 B % Jo i 1171 kg

8 ) 248 T 497 kg
9 RS oY A 0.509 m
10 FE AL 745 kg
11 PR O L 0.55 m
12 HiE R 8.2 m
13 it ) 2L B 1.83 m
14 B SCREAT Hil 1) 1 5 14.8 MN/m
15 SRS 19.8 kN
16 55 K ] 1.52 m
17 — Z Y1) W EE A 13 MN/m
18 — Z R P L) 11 MN/m
19 — F 2 ] W CERLA) 160 MN/m
20 ARG R 1. 0645 MN/m
21 TR T 1.0645 MN/m
22 TR ] [ 2,445 MN/m
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Fig. 7 Maximum coupler force at different speeds

2.2 ZEEFEREIL

1V #E#E 6km/h whii B2 4R E T Rk
B 1 anE 8 B nl T E 4 a4 He A A b Y
Fie KB 1w s 3 PR Sy Jo A 1 38 A X A8
AR T B 5 R B 8 42 2 (0] b PR R B S AR A
ZB ARSI 2250 2.4 % R C SR A 2%
SR 2%, S EAHE e AR B SRR A Z [H]
M4 J) 22500 8. 9% A C SR A 1925 50
7.4 % 23 22 ) oy 85 S bR 4 bk 2 2R 2 R
K.

58| model C

9004

BREHHIFAN

600

3004

0

EENHES EEHEE
B8z /HACRE TR S

Fig. 8 Maximum coupler force under empty/heavy vehicle condition
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Table 2 Differences between different coupler positions (%)
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Fig. 10 Maximum coupler force distribution of different groups
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Table 3 Calculation time of different models
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3V3 0. 05 5 2304. 94
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