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A Study on the Ride Comfort in the cabin room of Railway Vehicle

Aemt  AGIx AT Bws
Choi, Eun—Mi Kim, Young-Guk Kim, Jong—-Bong

ABSTRACT

There are many studies on the ride comfort for the train from the viewpoint of passenger. But there are
only a few studies on the ride comfort for engineers in the locomotive.

The railway has the track conditions, such as irregularities, rail joints, turnout, level crossing, transition curves
and super—elevation ramps, which cause vibrations. Generally, the ride comfort for the train is evaluated by using
the vibrations.

In this study, vibration accelerations have been measured in the cabin rooms of locomotives, such as
DL(Diesel-¢electric Locomotive), DHC(Diesel Hyduralic Car) and NEL(New-Electric Locomotive) when running
on the Kyoungbu conventional line. And then, their ride comforts has been analyzed and evaluated by
statistical method according to UIC 513R.
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Table 1 UIC evaluation scale

Ride index(N) Ride comfort
~1 Very comfortable
1 ~2 Comfortable
2 ~4 Medium
4 ~5 Uncomfortable
5 ~ Very uncomfortable
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| Accelerometer |

y

| Analog low pass filter (0 — 100 Hz) |

¥

| A/D converting |

v

Fourier transform for 5 sec (60 blocks)
Xi(f) (i=1,2,.,60)

v

Calculation single sided square acceleration (60 blocks)
ko

Si(F) =2 [X (f)X(f)]  (=1,2,...,60)

—3

Calculation two sided square acceleration (60 blocks)

G,(f)=2Y5s,(f) (i=12,..60)

v

UIC frequency weighting separately per block

v

Calculation of effective r.m.s weighted value

+

| Calculation of 95" percentile in histogram

¥

| Calculation of N, |

Fig. 1 Flow chart of the ride comfort
evaluation procedure for railway vehicles
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Fig. 3 Experimental set-up for ride comfort test

Table 1 Specifications of ride comfort measuring system

No e .
Item Specification Function
1| FFT Board |- Input 8ch - AC amp.
- 100mv-16V Input - DC amp.
- AC, DC, ICP Amp ~ ICP amp.
- 90dB Aliasing Filter .
16bits ADC - Filter
- its
* Bandwidth: 5i2-80kitz |~ AP
. converter
- Sampling speed
© 2x Bandwidth - FFT
- FFT speed: bms for 1K| analyzer
2 |Accelerometer |- 3-axis seated type
- ICP Type
- Sensitivity: 1mV/(m/s?)
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Acceleration, m/sec’

Fig. 4 Acceleration at 129.2km/h Original signal
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Ride comfort index(N, )

Train mean speed, km/h

Fig. 6 Ride comfort of Diesel-electric Locomotive(DL)

Fig. 5914 Weli kg o] 5a7ke]
o olddl £4Ael olAje} wpete ojm e 3
) 9 A AL el ST AT
G & A oRe} niete] 7% 74

R T

FA AFET 4 2

=
T=

o

Bt

3.2.2. Ark&

AukE FAHDHC, Diesel Hyduralic Car)& 7]l

133_*39_

128%o
Fig. 8~

A7k A%

=99 198793 =9 Aol )
REEE S
Arke Fahe HRAF

£ ehd ol o gz

1:

A

9]
o
ITE
=

ARAFL-ADE o

> OH-N
=
°
|
lo
2

of X

rms acceleration for about 5min, m/sec’
o o
@
g &
J
o
0
e
—o
-
o
———e
———e
13
o
o«
2]
S )
—
=g o
: N
| —
i—
—
> °
—
o—
®
o®
-
o
°
—
.®

A
" /\ . ]
\ -
0.10":7.\/ A/\.. " L R
005 - -
0.00 L L L L L
0 50 100 150 200 250 300

Time, sec

Fig. 5 Acceleration at 129.2km/h Root mean square signal

% 100km/he} 130km/h=
-],11 7]._“)r /\LO}HLd

index(N) HE YER

EEl An up train - Seat

BEE@ A down train - Seat
RXXXJ A down train - Floor
[

An up train - Floor

Ride comfort index(N,)

Train mean speed, km/h

Fig. 7 Relation between seat and floor(Z-axis)
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4.0 4.0
B3 A down train a5l B3 A down train - Seat
3sr B An up train " A down train - Floor
Il An up train - Seat
. 30 . 30 [T An up train - Floor
= z
<  25) % 257
[ =]
g £
% 20 5 201
Eoust e Ll
© o
% 10 E 10
05 05}
0.0 0.0
100 130
Train mean speed, km/h Train mean speed, km/h
Fig. 8 Ride comfort of Diesel Hyduralic Car(DHL) Fig. 9 Relation between seat and floor(Z-axis)
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