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Analysis of Ride Comfort Test Result for Passenger Coach
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ABSTRACT

To design railway vehicles to ensure comfortable running, ride comfort of human exposed on
vibrating carbody should be considered. Also, to improve ride comfort for passenger coach,
many factors should be analysed and evaluated. There are many factors as suspension
characteristics of railway vehicle, track characteristics to run etc. In this paper, passenger
coach sujected to test on specific routine were evaluated using test results. Test routine were
divided by 13 sections to analyse more detail. And the characteristics of every section were
analysed distributions of radius curves, tunnel and bridge which could give impact to ride

comfort. The evaluation of ride comfort were accomplished by UIC and ISO methods.
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Fig. 1 Passenger coach for ride comfort test Fig. 2 Configuration of the test train
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Table 1. Division of test sections Table 2. Characteristics of test sections
. . Sectional Cumulative . Radius of curve(m) .
section | Test section | - nce (km) | distance (km) section = 0 T500 [ 600 | 700 | 800 | 900 | © W met| Bridee
1 FHF — 15 5.6 5.6 1 - 51 -] - - - 1
2 IR — Ak 6.8 12.4 2 - - 2 - 2 - - 2
3 Aot — 4 7.1 19.5 3 -1 ]2 -1]1 1 - 2
4 A - GAgd 7.6 271 4 - 2 2 - 2 - 1 1
5 gAY - A 8.7 35.8 5 - 1 5 - 1 - - 3
6 e - A% 11.8 476 6 - 1 7 - 2 - - 7
7 A - dE 94 57.0 7 - - 3 - 2 - 1 5
8 beF — Az 12.6 69.6 8 - 1 7 1 - - 3 3
9 AF - dF 9.1 78.7 9 - - 1 - 3 - 2 2
10 45 — =7 9.2 87.9 10 - - 2 - 2 - 3 2
11 2a — 319 9.4 97.3 11 - 1 3 - 2 - - 2
12 3y — FE 34 100.7 12 1 - 1 - - - - 1
13 TXE — A 5.1 105.8 13 - - 2 - 1 - - 1
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Table 3. Speed limits on curves

Radius of curve (m) Speed limits (km/h)
400 90
500 100
600 110
700 115
800 125
900 130
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Fig. 5 Diagram of measuring system for ride comfort Fig. 6 Installation of tacho sensor on a passenger bogie
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Table 4. Locations of accelerometers for UIC method
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o N Measuring Measuring W
annel No.
directions points : l n i bl
CH1 Xq Seat pan %
e
CH2 Yq Seat pan e
T e
CH3 Zq Seat pan R i T e
P klarg
CH4 Xp Floor ‘ L :E‘
CH5 Yp Floor o Ak
CH6 Zp Floor
CH7 Xd Seat back -
Fig. 7 Signals from seat pad accelerometers
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Fig. 8 Test result of ride comfort
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Table 5. Evaluation of UIC ride quality index
(a) Simplified method
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Table 6. Test results of UIC ride quality index

Ride Index(N) Evaluation Acceleration Weighted Ride quality
al 2 ind
N<1 Very comfortable value (m/s2) maex
wd
1<N<2 Comfortable axp,95% 0.078
2<N<4 Medium wd
Clyp 959, 0.164 ‘Nmv = 1.53
4<N<5 A little uncomfortable ’
Wb
N>5 Uncomfortable azp’%% 0.178

(b) Full method in seated position

(¢) Full method in standing position
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Table 7 Evaluation of ISO ride comfort level

Acceleration V:Ti%:::;) Ridfngzility Acceleration V;?{fzg(}rﬁ/e:z) Rid?nél;lility
ale%% 0.178 s 0.033
a 2{95% 0.173 a;;‘fso% 0.068 Nvd = 1.47
Nva = 1.39
a Zl?gs% 0.238 b a Zb,so% 0.103
a )Z‘i%% 0.023

Table 8 Test results of ISO ride comfort level

. . . Weighted .
Ride comfort level Evaluation Acceleration RMS (m/s2) Ride comfort level
Less than 100 Very comfortable wd
¥ Ay rms 0.049 93.81
100~105 Comfortable wd
g, rms 0.095 99.60
105~110 Medium
Wb
) 0.165 104.40
110~120 Uncomfortable zq,rms
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Fig. 9 UIC ride quality indices against running speed Fig. 10 ISO ride comfort levels against running speed
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Table 9. Test results of UIC ride quality

indices for each test section

) Avera(%e UIC—ride index 30 o
10n -
ectio (Skprfjh) Nmu Nva Nvd SR e et v et M i " nrx

1 55.98 1.29 1.18 1.18 z ~ 1 O URC wiand,
2 1105.90(max.) 1.88 1.75(max.) 2.26 o

3 55.15 1.34 1.15 1.18 = AT | Y | A S
4 47.62 0.96 0.86 0.86 1

5 54.52 1.25 1.14 1.25 ek § l TR
6 89.99  [2.39(max.) 1.63 |2.65(max.) -
7 70.34 1.48 1.36 1.46 10

3 67.40 1.45 1.36 1.47

9 102.50 1.55 1.43 1.69 0.5
10 63.31 1.26 1.08 1.36
11 86.18 1.34 1.23 1.43 a0
13 40.78(min.) | 0.81(min.) | 0.72(min.) | 0.72(min.)

Fig. 11 UIC ride quality indices for test sections
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Table 10. Test results of ISO ride comfort levels
for each test section
Average ISO ride comfort level(dB) o
section speed aBEoed |
(km/h) Longitudinal| Lateral Vertical fit = EEO)
1 55.98 93.48 98.60 102.88 i HC 8
2 105.90(max.)|97.50(max.) 103.18 109.78(max.) i . A
3 55.15 92.52 96.65 101.95 m n
4 47.62 91.23 96.08 99.82 sl | N 1
5 54.52 93.17 98.38 102.22 =
6 89.99 94.72 103.62(max.) 106.46 '
7 70.34 94.58 99.07 104.43 o |
8 67.40 94.29 99.58 104.45
9 102.50 95.09 100.91 106.99 B F t
10 63.31 93.49 99.96 102.08
11 86.18 93.91 99.36 104.51 )
12 64.04 91.82 97.43 100.10 i 3 % @1 4 ¢ T B 1g 11 13 13
13 40.78(min.) {91.11(min.)|93.34(min.)|98.53(min.)
Fig. 12 ISO ride comfort levels for test sections
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