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ABSTRACT
In this papet the transition probability density ttnctions

between response velocity and response displacement in

nonlinear vibration systems whiCh have the restoring force

characteHstic of a Cubic equation arc govemed by the

Fokker‐ Planck Equation. The experimental pPbability

density functions are compared wiぬ analytical results.The

analytical model ofthe cubic equation as DufFlng Equation

is proposed by the restoring force charactenstic of the

nOnlinear vibration system with gaps in the expe五 ments.

However9 a slight difference for the frequency range ofthe

transfer hnction was shown by simulation results.Then,批

is considered using tansittonう ■obability density ttndions

in the response characteristic.For stationary random input

waves, thc probability density hnc● on between the

rcsponsc displacement and the response velocity are casily

estimated by the Fokke二 Planck Equation and the Du伍ng

Equation.The slight difference of the transfer hnc伍 on of

the response acceleration is evaluated by the scatteHng of

the restodng fOrce characterisdc estimated by the

pЮbability density function and self―natural れ qucncy

curve.The R.M.S.Valuc and the transfer function of the

expe五mental results are COmpared with the analytical

results.It is thought that the estimation of the probability

density function of the responsc has validity.It is thought

thtt the evduation ofthe nonlinear宙 bration characteH亜 CS

by the probability density function is valid.

INTRODUCT10N
Piping systems in nuclear power plants are supported by

pipe suppott systems.A piping system with a gap be加 een

the pipe  and  the  support  has  nonlinear vibration

characteristics of after conision under an earthquake.Thc

characterislcs of the nOnlinear vibration under an

earthquake or random■ oise are very COmplex and dirlcult,

but it is a rnatter ofgreat importance to seis■ lic design.

T,Fuiita[1],[2]was reSearching for the tranSid01

probability density ttnctiOn between the veloCity and

displactment of the one― degrec‐ of‐能 edom nonlinear

vibration system under no,StatiOnary randOm noise using

the Fokker‐ Planck Equation.

■ lwatsubo[3]calculated a nonStationary response from

the vibration of a Vertical type pump in a nuClear plant by

the Fokke卜 Planck Equation, and iS COnSidering the

measurements Of gaps and the pOSition of gaps by

statistics values.

For random nonlinear vibration, in order to estitnate

statistic vdues,T.MOChiO 14]calculates probability density

hnttions using the Fokker‐ Planck Equation.The model of

sti詭ess of a nonlinear vibration syStem、 vith gaps useS the

DuFlng Equation.The density hnCtiOn iom the Simulation

analysis results and the theoretical resultS are compared.

In their latest papet S.Tamura,K.Kimura,Ct al.15]are

accelcrating the cacul“ on of response probabil,denSity

inctions on Stationary random proceSSes for the

Fokker‐Planck Equation using the multiplex lattice

approach.
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