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Vibration Characteristics for Single-Axle Bogie with Isolation Structure

Yoshihiro SUDA(The University of Tokyo), Takefumi MIYAMOTO (RTRD
Akira KUSU(Nihon University) and Yohei MICHITSUJI (The University of Tokyo)

This paper presents improvement of isolation performance of the single-axle truck for railway vehicle. It has several advantages over
conventional two-axle bogie in decreasing weight of truck and curve performance. However, it was said that the isolation performance in
vertical excitation, such as rail joints had been problem to be solved.  The authors propose the modification of vibration system in the single
axle truck to improve the reduction of vibration in vertical direction.  The two-axle bogie has three degrees of freedom with pitching motion of
bogie frame and it is effective to reduce the vibration of the vertical direction.  Therefore, the pitching motion of the truck frame is added by
modification of the sefting of secondary suspension in the single axle truck.  The theoretical examination, numerical simulation were made to
confirm the effectiveness of the proposed system. Experimental setup is also made and the improved performance are proved by

experiments.
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Fig. 1 Normal single-axle and proposed single-axle bogie model
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Tablel Specification of Truck Model Parameters
) ) Normal Proposed
Physical  Meaning ] }
Single Axle | Single Axle
Body Mass [kg] mb 9.25 9.25
Track Mass [kgl mt 0.7 0.7
Tirack Mass Inertial Radius [m] 1 0.03
Bolster Spring Rigidity [kgffmm] | kb 2x0.06
Main Bolster Spring Rigidi
Bpeing i kbl 5 2¢0.2
[kgfimm]
Sub Bolster Spring Rigidi
SpringRigly | 1o 2x0.06
[kgffimm]
Axle Spring Rigidity [kegffimm] kw 2x1.0 2x1.0
Secor S5 Dampi
ndary Suspendory Damping & —
Coefficient [kgfimm/s]
Damping Coefficient(MainBolster) )
cbl z variable
[kgffimm/s]
Damping Coefficient(Sub Bolster) )
cb2 5 variable
[kgfmm/s]
Distance (Axle Spring) [m] bl 0.13
Distance (Sub Bolster Spring) [m] | b2 0.13
X=A-X+8_ w
Y=C-X+D-w
x=[2.5.0.4.4.6]
walz]
r o 0 0 1 0 0o
0 0 0 0 1 0
0 0 0 0 0 1
ki + ki) (ks +Ks2) =bokes :(_c‘,,_,+ Cya) (cy teu)  —bicyy
A= m, m, m, n, m, m,
(ky +hy) ko thy+hy) bk +bk, (G tan) Aoy ten) by
m, m, m, m, m, m,
—b.ky (=hk, +bk,,) bk, +biky;) —bie, "iﬂ ~bic,
L mi mi’ mi’ mi! mi mi; |
B, =[0,0.0.o,’*—'.b’:—'f;]
m,mi;
€ =[1,0,0,0,0,0]
D=[0]
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Fig. 2 Variation between gain-peak value and damping ratio
for normal single axle (simulation)

Fig. 3 Variation between gain-peak value and damping ratio
for proposed single axle bogie (simulation)
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Fig.4  Comparison of normal single axle
and proposed single axle bogie (simulation)
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Fig. 5 Outline of experimental setup
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Fig. 7 Frequency response for normal single axle (experiment)
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Fig. 8  Frequency response for proposed single axle (experiment)
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Fig.9 Comparison between normal and proposed bogie frequency response
(experiment)
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Fig. 10 Frequency response for normal single axle bogie (experiment)
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Fig. 11 Frequency response for proposed single axle (experiment)
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Fig. 12 Comparison between normal and proposed bogie
frequency response (experiment)
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