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Conceptual Design and Analysis of Rotation-Aligning Bogie
Mechanism for Inter-modal Automated Freight Transport Systems
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Abstract This paper presents the conceptual design and reaction force analysis of a bogie structure for an inter-modal
automated transportation system, including road and rail transportation. The proposed system was based on a train
with rotation-aligning bogie mechanism that can save significant time and cost. One of the critical issues in conceptual
design is the lateral forces applied to the rail caused by the characteristic shapes and structure of the rails and bogie.
In particular, the lateral forces are significant in the transition section between the driving and platform sections. This
paper provides design guidance for the transition section through reaction force analysis. Based on the analysis result,
it was confirmed that the proposed concept can be a valid design candidate of a practical system, and the radius of

the rail and the distance between rails are major factors for reaction force generation.
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Fig. 3. Conceptual operation of automated inter-modal
freight transport system
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Fig. 2. Conceptual operation of rotation-aligning bogie
mechanism
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Fig. 7. Rail model for transition section
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Fig. 8. Dynamic states of train bogies

Fig. 9ol Sl 2] &8 BHe dujEd Hol +

bl Aok S5 ol ol vk A
SE7h The AR o 5 Stk ol st &

ek Aol SIS BT, A AlolE A9
& FoliE & AYst 5 AL Ads 9L A
she Q@2 dth R ARl AP sosEs}
Qg AT Agshs Pl Wil Awst B

636

uk Ho] Pt e A FolAET}
o2 9JAEH Fo|~ESL AETt APRE o]

A FTo|AET} AdEE 3L

L =

oA Helow again o,

¢

PEa e A

Aol that 54

EASHA ek o] glo] ti} AET} A=s} W

=

body angle
100 y ang
g
% 50 car 1
> car 2
s car 3
0 S s 1 .
0 20 40 60 80 100
body angular velocity
w4 ; s
-
&3 —
é, =2 r—//”/
© 'g /
To- :
0 20 40 60 80 100
body velocity
@\ 4 T T
E
>3
kel
g, . . I .
0 20 40 60 80 100

time(s)

Fig. 9. Dynamic states of train cars
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Reaction Force vs. Length of Transition
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