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ABSTRACT

Through the multibody dynamic simulation, the analysis model of the modalohr freight car of the

DMT freight car was developed. By using the developed analysis model, the running dynamic

characteristics was inquired through the dynamic analysis about the modalohr freight car. As the

running speed and the primary suspension were increased, the lateral and vertical vibration

accelerations of the car-body and the bogie were also increased. In case of the lateral vibration

acceleration of the car-body, however, review should be considered since it can be influenced by the

nonlinear characteristic of the primary suspension. The lateral and vertical vibration of the car-body

were generated at the frequency of 2~3 Hz and 7~8 Hz. And the lateral and vertical vibration of the

bogie were generated at the frequency of 25~35

speed section.
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Table 1 The present state of foreign Piggyback freight

application
Item Japan Germany | France | America
Gauge(mm) 1,067 1,435 1,435 1,435
Self load(ton) 21.4 17.0 16.5 11.5
Load(ton) 40.6 40.0 35.0 30.0
Axle load(ton) 15.5 7.1 12.9 20.8
Arrangement 2axle 4axle 2axle 2axle
axle bogiex2 | bogiex2 | bogiex2 vehicle
Maximum
length(m) 20.7 19.4 16.4 15.4
Upside
height(mm) 970/700 410 338 700
Wheel 350/610 360 760 711
radius(mm)
Transport 10v/4t trailer trailer trailer
vehicle truck
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Fig. 2 Double wagon of modalohr

Table 2 Geometry and loading properties

Item Value | Unit | Note
Wheelset tape circle distance 1.5 m
Rolling radius 0.42 m
Bogie wheel base 1.8 m
Bogie pivot spacing 15.7 m
Secondary total preload 392,240 | N
Secondary side bear preload(x2) | 19,282 | N
Secondary center bowl preload | 353,676 | N
Primary suspension preload(tot) | 103,625 | N
Primary suspension preload lad K| 37,450 | N
Primary suspension preload tare K| 14,362 | N
Static axle load 220,390 | N
Static wheel load 110,195| N

A

(b) Front and rear bogie

s

Nl

(a) Car-body

(c) Middle bogie (d) Connecter

BT @Q G
(e) Full assembly
Fig. 3 Modalohr car model
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Fig. 5 Wheel and rail model
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Table 3 The condition of analysis

Variable Value

Running speed(V) 50, 70, 90, 110 km/h

Primary suspension(K1) -20, -10, 0, +10, +20 %
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Fig. 6 Rms of car-body lateral acceleration depending
on primary suspension
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Fig. 7 Rms of car-body vertical acceleration depen-
ding on primary suspension

DMT s3] Fa4=4

4

Fig. 12+= 3
of w djxlel
e 9l
7¥elol uwiet
)= A

J

S~}

o o\
g X W R

10 2 2o N I

T AT

Fig. 13 FA%59} 12 A7V 34 s

2 &0 0F tAe #A$- s gEE
v AL gick Fig 130049k o] Fa%EsE S}
stol wel gl W diake] 29 delE 14
HE g & F g, BE SEGYAE |
2 A7V4A) Aol S7hel met fFe] g o
Aol F$--eE Al Bads & A
ool $FoaRE AUEE A 2 AH AE
o] 12} @A7PgAlel o) ane Yehha 9l

—— K1=-20 %

—&— K1=-10 %

RMS of bogie lateral acceleration (m/sz)

Running Speed (m/s)

Fig. 8 Rms of bogie lateral acceleration depending
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