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Analysis and Evaluation of Riding Comfort through Vibration Measurement of
Railway Vehicle Coupler
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Table 1 Object and Condition
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Table 5 RMSssgc Cumulative frequency
distribution 95% Acceleration Value(1St and

2nd)
Direc- Ch | Para- TC TC TC TC TC TC TC TC
tion A0 meter | frontl | front2 | front3 | frontd | rearl rear2 rear3 reard
upper Ich | "5 | 010023 | 0.19/027 | 018027 | 0.17/022 | 0.17/026 | 0.19/021 | 0.18/021 | 0.19/0.20
d
lﬁ:er Sch | o5 | 011020 | 0.1410.26 | 0.15/0.23 | 0.15/0.25 | 02000.26 | 0.19/0.22 | 0.20/0.24 | 0.20/022
left 2ch | a5 | 0:33/0.15 | 0.24/0.18 | 024/0.18 | 023/0.23 | 029/0.12 | 026/0.14 | 0.24/0.12 | 0.23/0.11
d
r?ght 6ch | 005 | 0:0600.24 | 0101023 | 0.11/0.26 | 0.11/0.20 | 0.08/0.21 | 0.07/0.22 | 0.07/0.25 | 0.08/028
H forward | 3¢h @05 | 0:05/0.11 | 0.06/0.16 | 0.06/0.11 | 0.06/0.11 | 0.05/0.13 | 0.05/0.14 | 0.05/0.12 | 0.06/0.11
A dHAlElE 7HA] 21X Al o] Falds AdET .
:1 = ]— - H J/] = © b iv/] T'q——l_ = bac?(r:vard Teh | 0% 0s | 0.050.11 | 0.06/0.15 | 0.06/0.12 | 0.06/0.12 | 0.07/0.12 | 0.06/0.14 | 0.05/0.12 | 0.07/020
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AA71e] FAHAE Tl AF b ThEe wE #A distribution 50% Acceleration value
- = H = .
ol o3 WAt F=7+4] (Under damping)F & summary(1St and 2nd)
o 1} Ao XH 2= olo AlA A& o Direc- |, Para- | TC | TC | TC | TC | TC | TC | TC | TC
v_‘i ]/]-E}‘ = A v_‘i = T }\v_‘]j:] = ﬂ 1“'9—4 tion | CMemel | oter | frontl | front2 | front3 | frontd | rearl | rear2 | reard | reard
5z 5.0 E = = g2~ o >~ 71
?_Z_].— TE] Oﬂ %:(\ﬂ_: = o OH X] HH T‘LL]—T‘/‘I T/H TZZI Tch | a0 | 006/0.10 | 0.060.09 | 0.06/0.10 | 0.050.10 | 0.07/0.09 | 0.06/0.08 | 0.06/0.08 | 0.05/0.08
upper
(e} = A d
‘/::] ET/]— Z:]l—‘/;\’] H] )\\_%O] 7]”6‘ o]—l:]- . }\E] Xﬂ = r/] X] Eé lg\?ver Sch | 050 | 0:07/0.10 | 0.09/0.10 | 0.090.11 | 0.07/0.11 | 0.08/0.10 | 0.06/0.09 | 0.08/0.09 | 0.05/0.10
/1\_]_ iﬂ V}?_——SH %‘_:‘7’]' Eﬂ O] E1 ﬂ }\g :‘é‘ao -(;I §l‘7:” = 7]:[]'-/}4 et 2ch | 050 | 0:0610.06 | 0.10/0.06 | 0.09/0.07 | 0.09/0.06 | 0.11/0.06 | 0.10/0.06 | 0.09/0.06 | 0.10/0.05
9 =7 = = d
‘?‘.‘l]-‘{[:% XC;‘) = O] )‘\__ Xé o]——,Lf 7;1 —8_‘ oi ES{ -?*‘/]' —S_—%‘ 741 rai;hl 6ch o™ 50 | 0.04/0.11 | 0.05/0.11 | 0.04/0.11 | 0.03/0.07 | 0.05/0.10 | 0.04/0.10 | 0.04/0.10 | 0.03/0.07
Oﬂ E,——g—*é]—‘—'} %5\4 71(_]_ %‘9] X] HH —Z,—Eﬂ——},:fil T;H (?_]i % forward | 3N o0 | 0:0210.05 | 0.03/0.05 | 0.03/0.06 | 0.02/0.06 | 0.03/0.04 | 0.03/0.03 | 0.03/0.04 | 0.03/0.04
.150":. :5H E— 7](;'] §l— ZJ— 5:] _E./\(‘)] _8. OE]- (_Y[: 9;11 q. . bacakr:vard Teh | o5 | 0:03/0.05 | 0.05/0.05 | 0.04/0.06 | 0.03/0.06 | 0.04/0.05 | 0.03/0.04 | 0.04/0.04 | 0.03/0.04




Table 7 Vibration test comfort index(abbreviated

method/(1St and 2nd))
location| omfort|  TC TC TC TC TC TC TC TC
OCAlON| “tndex | frontl | front2 | front3 | frontd | rearl | rear2 | rear3 | reard

TC Nmv  |2.09/1.79|1.84/2.18{2.02/2.05 | 1.83/2.03 | 1.87/1.89|1.76/1.74| 1.94/1.63 | 1.82/1.55

M Nmv  [0.83/1.96(1.16/2.30{1.36/2.21{1.32/2.07 | 1.13/2.12| 1.16/2.05| 1.28/2.22| 1.35/2.43
Table 8 Vibration test comfort index(formal
method/(1St and 2nd))
locati comfort| TC TC TC TC TC TC TC TC
ocation Index | frontl front2 front3 front4 rearl rear2 rear3 reard

TC NvD  (2.14/1.13|1.84/1.19|2.20/1.33 | 1.87/1.40 | 1.95/0.97 | 1.80/0.92 | 2.01/0.93 | 1.86/0.86

M NvD  {0.83/1.53[1.13/1.55(1.01/1.73|0.97/1.41| 1.21/1.42| 1.04/1.36 | 0.86/1.79 | 0.87/1.39
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Table 9 TC-car frontal coupler damping
characteristics(1St and 2nd)

chanmel Attenuation characteristic Ist 1 Ind 2 3rd_1 4 1

index and frequency | (Acceleration) | (Decelerating) | (Decelerating) | (Decelerating)

Damping ratio 0.21/0.10 0.34/0.16 0.21/0.14 0.28/0.11
Logarithmic decay rate 1.4/0.63 2.3/1.02 1.4/0.90 1.8/0.69
3CH
Attenuation natural
R 29.92/29.37 19.47/19.29 20.50/20.13 | 21.38/21.07
frequency
Non-Attenuation natural
30.63/29.51 19.91/19.54 | 20.91/20.52 | 21.83/21.20
frequency
Damping ratio 0.16/0.15 0.40/0.12 0.23/0.14 0.38/0.03
Logarithmic decay rate 1.0/0.93 2.7/0.78 1.5/0.87 2.5/0.18
7CH

Attenuation natural
33.50/33.43 28.66/28.49 | 26.45/26.43 | 35.23/34.92
frequency

Non-Attenuation natural
R 33.93/33.79 29.05/28.70 26.72/26.68 | 35.56/34.94
frequency

Table 10 TC-car lumbar coupler damping
characteristics(1St and 2nd)

channel Attenuation characteristic Ist 1 Ind 2 3rd 1 4h 1

index and frequency | (pecelerating) | (Decelerating) | (Decelerating) | (Decelerating)

Damping ratio 0.21/0.09 0.28/0.12 0.21/0.16 0.21/0.18
Logarithmic decay rate 1.4/0.55 1.8/0.75 1.3/1.03 1.4/1.14
3CH
Attenuation natural
16.07/15.77 15.97/15.82 16.98/16.75 | 15.70/15.58
frequency
Non-Attenuation natural
. 16.44/15.83 16.24/15.82 | 17.43/16.98 | 16.08/15.83
frequency
Damping ratio 0.23/0.10 0.19/0.13 0.23/0.15 0.22/0.02
Logarithmic decay rate 1.5/0.62 1.2/0.83 1.5/0.93 1.4/0.15
7CH

Attenuation natural
26.91/26.31 26.54/26.30 | 32.24/31.76 | 22.20/21.67
frequency

Non-Attenuation natural
27.66/26.43 27.02/26.53 33.09/32.10 | 22.75/21.68
frequency
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