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ABSTRACT

The suspension system of a subway vehicle is composed of 1% and 2 springs. The suspension system is the
most important parameter in determining the vibration ride comfort. If the 1% suspension spring is designed as a
spring with strong stiffness to improve the running stability at high speed, it causes vehicle vibrations. In this
paper, by testing and analyzing changes of the characteristics of Chevron springs, which have been the primary
suspension springs used for about 20 years, we study how changing the characteristics affects vehicle
acceleration and ride comfort. The lateral and longitudinal vibrational ride comfort index levels were lower than
the vertical ones. Therefore, as increasing the stiffness of Chevron springs has the greatest effect on the vertical
vibrational ride comfort index level, a countermeasure for vertical vibration reduction is needed when the
stiffness increases owing to aging. Finally, maintenance guidelines, including the replacement time for the
Chevron rubber, were proposed based on these findings.

Key Words : Chevron Rubber Spring(ME2 15 AT Suspension System(37F2X[), Vibrational Ride
Comfort(2l&S SXtzh), Stiffness(Z4d)
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Vertical K, Table 1 Stiffness Characteristics of the Chevron Rubber
Motor Car
Section Units Tare Crush
(40.0 kN)|(75.0 kN)
. . K v
- 2. 2.
Vertical Stiffness (kN/mm) 0 0
Stiffness Lateral Stiffn. K_at 9.9 10.8
iffness Lateral Stiffness (kN/mm) . .
o . K long
- 21.5 24.8
Longitudinal Stiffhess (kN/mm)
Fs kN 12 23
Fc kN 45 79
& Force | Forces per Chevron| Fr kN 47 82
5 Fy kN| 21 37
* Fx kN 42 73

F. resultant

Fovertical

120

Quamny
unit) o7

100

80

FORCES (F}

60

20 4

Height
(mm)

323.0 3240 3250 3260 327.0 328.0 329.0 330.0 3310 332.0 3320 3340 3350 3360 337.0 3380
~323,9~324,9~325,9 ~326,9 ~327,9 ~328,9~329,9 ~330.9 ~331.9 ~332,9~333.9~334,9 ~335.9~336,9~337.9 ~332.9’

Fig. 7 Chevron Spring Height Measurement Results
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Table 2 Stiffness Measurement Result

Stiffness Force
Saction | Serial Number| Results (KN) Remarks
(kN/mm)
R03834 &
2. 40.15~75.1 +399
a R03830 786 0.15~75.16 39%
R03908 &
~ +30°
b RO3914 2.620 | 40.11~75.09 30%
R03836 &
2. 40.36~75. +349
c RO3915 686 0.36~75.03 34%
R0O3835 &
d 2.686 | 40.15~75.07 | +34%
R03916
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Fig. 8 Chevron Rubber Stiffness Measurement Result
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Table 3 Acceleration Measurement Result

) The Result of the Acceleration Measurement (g)
Secti Stiffness
cction (N | Average | D 30 35 4 4 50 55 60 65 70 75
(kmh) | (kmh) | (kmh) | (koh) | (kmh) | (kmh) | (kmb) | (kmh) | (kmh) | (kmh) | (knvh)
Lo 20 0074 | 0109 | 0122 | 008 | 0.050 | 0075 | 0060 | 0.061 | 0.049 | 0.061 | 0.063 | 0.073
ral
Acceleration | 5 0082 | 0084 | 0125 | 0062 | 0.084 | 0104 | 0079 | 0.112 | 0.076 | 0.058 | 0.048 | 0.065
Vet 20 0077 | 0069 | 0050 | 0070 | 0.050 | 0147 | 0050 | 0.074 | 0.044 | 0.107 | 0.090 | 0.0%
crtical
Acceleration | 5 5 012 | 0163 | 0170 | 0126 | 0121 | 0126 | 0090 | 0.155 | 0.118 | 0.072 | 0.087 | 0.113

Data Acquisition Unit

Notebook PC

Vibraton Acceleration Senscr

_“
Speed Sens

Fig. 9 Vibration Measurement Equipment Installation
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'ﬂ Table 4 Longitudinal ride comfort measurement average

Average(dB)
eriod
Average Janghanp | Gunja |Achasan | Kwangnaru
) (dB) | -yeong — | —Kwan -
Stiffne —Gunja | Achasan | g-naru | Cheonho
(kN/mm)
2.0 84.1 84.9 84.1 83.0 84.4
2.7 85.2 85.8 85.8 83.1 85.9

Aol 27kN/mmol| A= 852dBZ 1.1dB7} £71€
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Table 6 Vertical Ride Comfort Measurement
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