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Vertical Body-Bending Vibration of a Bogie Car Running at High Speed
(Effects of Averaged Track Roughness due to the Length between the Trucks)

Katsuya TANIFU]JI, Ken-ichi NAGAI and Kosuke NAGAYA

The running vibration of a bogie car is considerably affected by its operation speed. This paper
describes the results of a calculation analysis on the vertical vibration of a Shinkansen electric car
at the speed range up to 510 km/h, assuming a drastic speed-up of the Shinkansen. The vibration of
each natural modes, except the body-bending mode, tends to increase uniformly with the operation
speed. The vibration of the first body-bending mode varies greatly due to the averaging effects of the
track roughness through the length between truck centers in the car, and it deteriorates the riding
comfort further in the speed ranges near 270 km/h and higher than 450 km/h. As an example, the
flexural rigidity of the car body is examined to determine countermeasures suitable for 270 km/h

operation.
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Bi(Kb Yo+ Y1)+ B Ko Yi+ Y2) — Bi(Ko Yt Ya)

+BAKsYs— Y)—Di+Dy=0 weoveereees (23)
B(K: Y- Y2+ jCeo V) + BAKY:— i

+7CwY2)+ Bi(K: Ys— Yo+ jCo0Y3)

+ B(K;Yi+ Ys+jC:0Y)+ D — Dy

_Z”(Kz+]'c2w)=0 ........................ (24)
DiWi+ Do Wo—DyWa—DWy=0 +oveeeneeees (25)
DiWao+ DeWi+ DsWy— DyWa=0 coveveeeenes (26)

(A X+ A X+ As Xa+ A X ) ke + jorw)

—Znlket ki —mro*+ j(c1 + c2) w}
=Rt JOLW) Zg ++oererrrererernensnnmrmsennnnnes 27
(B Y1+ B Y2+ B Ya+ B Y ) ke + jez0)

— Zrofke+ b — mrw* + j(C1 + c2)w)

=yt JOLW) Zo@ W e (28)
Z 2, Xi=cosh(Bl), X:=sinh(8l), Xs=cos(BL),
Xi=sin(BL), Yi=cosh(284), Y.= sinh(28), Ys=
cos(28h), Y.= sin(28h), Wi= cosh(Blz), W= sinh
(Bl), Wa= cos(Bh), Wi=sin(Bl), K:=k:/(EI*B?),
Ko=k3W4/(EI*B), Ci=c./(EI*B®) TH 3.
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