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Prediction and Evaluation of Characteristics
of Air Spring for Railroad Vehicle
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ABSTRACT

An air spring which is a part of the railroad vehicle suspension system is used to reduce and
absorb the vibration and the noise. Main components of the air spring are a cord reinforced
rubber bellows, a upper plate, a Jower plate and a stopper rubber spring. The characteristics of
the air spring which are the load capacity, the vertical and the horizontal stiffness are depended
on the configuration of rubber bellows, the angle of cord and the mechanical properties of cord.
The computer simulation using commercial finite element analysis codes are executed to predict
and evaluate the load capacity and the stiffness. The appropriate shape and cord angle of the air
spring are selected to adjust the required performance of the air spring. Several samples of the air
spring are manufactured and experimented. It is shown that the results by computer simulation
are in close agreement with the test results.
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Table 2 3= Wi wg g

FE @444 E 100 kg/mm* 186 kg/mm*
2= AA, d 0.55 mm 0.65 mm 0.55 mm 0.65 mm
AE 4% g 10 30 10 30 10 30 10 30

TAXSF(ka) | 7086 | 7040 | 7128 | 6910 | 7032 | 6966 | 7016 | 6942
T4/ d(kg/mm) | 388 36.3 404 364 39.0 36.7 39.0 36.8
5% 7373 (kg/mm) 34 6.9 8.0 185 46 | 224 11.0 26.6

Cord Angle (deg)

Fg 8 I=2ivel yAlee] 9y Fig 0 T=2%9 @AY 9% g 10 mczsd gydse) 98
(d=0.65mm, F374) (d=0.85mm, 3 74) (d=0.65mm, +%7A)
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Table 4 AAE 78 2 £3AA 8% (@ 3 kg/cm?)

ARTE | 27I=4% | 48 F 2=4% | @2l (mm) | ZEF F(mm) | F 3 2 X 83 (kg)
#1 10° 16° 374 0.65 7325
#2 10° 16’ 414 0.65 7750
#3 10° 16° 414 0.55 7500
#4 20° 33 374 0.65 7150 -
#5 20° 33° 424 0.65 7600
#6 20° 33 434 0.65 7750
#7 30° 52° 424 0.65 7000
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