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Development of Kinematic Analysis Technique
for Structural Design of Single Arm type Pantograph
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Abstract

Pantograph, which collects current from cartenary system, is one of the important parts of high-speed train.
Kinematic analysis is one of the key technologies for pantograph design and includes joint trajectories,
reaction forces, and the required moment of main shaft calculations. The kinematic analysis, however, is very
complex and time-consuming process. In this study PC based pantograph kinematic analysis software using
graphical user interface tool was developed for the easy evaluations of kinematic characteristics necessary in

pantograph design process.
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Table 1 Difference between Japanese (Toyo Denki
Seizo) S/W and the developed Korean S/W in

this study
Japan
S/W .
ITEMS Developed S/W (Toyo Denki
Seizo)
Considered s P -
Structure T T
C language
Computer > MS Excel
Language (Graphical (Macro)
suag User Interface) cro
1.Trajectories at | 1.Trajectories at
every points every points
2. Reaction 2. Reaction
forces at every forces at major
Output connecting connecting
points points
3.Required 3.Required
moment at main | moment at main
shaft shaft
. Windows
Windows
Requirement 95/98/NT4.0/2 (9)(5)2)98/NT4'0/2
000 MS Excel
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Fig. 1 Single arm type pantograph
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Py Fig. 5 Main menu of the pantograph kinematic analysis
Fig. 2 Kinematic model of the pantograph S/W

Fig. 6 Kinematic design parameter editor of the
pantograph kinematic analysis S/W

Fig. 3 Mechanical model of the pantograph
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Fig. 4 Configuration of the developed S/W
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Fig. 9 Effect of p;, on pantograph kinematic
performance
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Fig. 11 Effect of lower arm length (I;) on pantograph
kinematic performance
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kinematic performance
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Fig. 16 Kinematic design parameters of KHST pantograph
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Fig. 17 Trajectories, required moment and reaction forces of each connecting points of KHST pantograph
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Table 2 Kinematic performance variation according to the variation of kinematic design parameters

. . . PKx
Kinematic design

arameters . L
P and pan head in x direction)

(distance between main shaft

Required moment of main

Pan head tilti 1
an head tilting angle shaft

Increase in Ps, Effect is trivial

Decrease in range Increase in negative slope

Increase in Py, Increase in range

Effect is trivial Decrease in magnitude

Increase in length of .
Increase in range
lower arm

Increase in range Decrease in negative slope

Increase in 112 Decrease in range

Increase in range Effect is trivial

Increase in length of

Decrease in range
thrust rod

Decrease in range Increase in negative slope

Increase in length of )
Increase in range
upper arm

Effect is trivial Increase in negative slope

Increase in a4 A little bit increase in range

A little bit decrease in . L.
Effect is trivial
range
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