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Abstract The raise of the acceleration can be one of possible methods to increase the scheduled speed of the
metropolitan railway system. It is possible to raise the acceleration to the some point by increasing the traction power
of the motor. However, there is a limit of the acceleration because the traction power over some level related to the
adhesion causes a slip, which prevents from accomplishing the target acceleration. The running resistance is also an
important factor to consider. Both the adhesion and the running resistance as well as the traction power vary according
to the velocity. Therefore, the standardization of the acceleration needs the analysis of these factors as a function of
velocity. In this study, we focus on the advanced urban transit unit(AUTS) for the standardization. We derive a novel
equation of the adhesion suitable for the AUTS by investigation of the traction and adhesion equation as well as the
experiment data. And finally we propose the standard of the acceleration based on this analysis.
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Table 1. Train formation and weight for the AUTS

Car Number 1 2 3 4 5 6
Weight(ton) | 42.153 | 37.829 | 40.463 | 32.806 | 37.829 | 41.990
Category(M/T) M T M T T M
0.4
—6— DClocomotive
0.35 —#— AClocomotive
A —8&— Electric Multiple Unit
0.3

0.1

0.05

0 I I I I I I I I I )
20 30 40 50 60 70 80 920 100

velocity(km/h)

Fig. 1. The adhesion coefficient of various train models
as a function of velocity
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Table 2. Calculated value of the acceleration limit of
AUTS by adhesion and traction force(the
conventional adhesion coefficient equation

was used)
Test Case Empty Car Full Load
Acceleration ~ Limit
by Adhesion(km/h/s) 2.8364 28537
Acceleration  Limit
by Traction Force(km/h/s) 50284 34145
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Fig. 4. The maximum acceleration of AUTS derived
from the proposed adhesion coefficient equation
((a) empty car, (b) full load)

Table 3. Train formation and the maximum acceleration
specification for the high performance train

6 cars 10 cars

Train Formation

6M | SMIT | 4M2T | 10M| OMIT | 8M2T
a. . @Empty C
maxa @EMPYY Car| €)1 5 4s | 4251 | 6202 | 5.631 | 5.045
(km/h/s)
Ot @FUll 0ad |0 05 1 5431 | 4389 | 6452 | 5852 | 5230
(km/h/s)
Specification
60 | 50 | 40 | 60 | 54 | 48
(km/hs)
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