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A system of a  mass , springs  , pulleys and a damper –Kd- is shown in the figure .
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The equations of motion for for x1 and x2 are derived in reference 1.
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J1 , J2 are the moments of inertia of the pulleys.

We solve the coupled differential equations using a finite difference method.

The FORTRAN code is given below with the data.

A plot is also given.

The data for the moment of inertiaJ1, J2,  masse m, spring constant and Kd are

      data m,kd,ks1,ks2 /10.,100.,100.,100./

      data r1,r2,j1,j2,F/0.1,0.3,1.,10.,1./

    *****************

The force F=1.0 N  and the initial conditions are

x1(0.)=0.,  x2(0.)=0. , v1(0.)=0.   , v2(0.)=0.

X1 & x2 vs time
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c   dynamic systems modeling

c Reference //Dynamic Systems Modeling by Michael Powell
chttp://claymore.engineer.gvsu.edu/~powellm/index.html
c   
      real m, j1,j2,ks2,kd,ks1

c    original data

      data m,kd,ks1,ks2 /10.,100.,100.,100./

      data r1,r2,j1,j2,F/0.1,0.3,1.,10.,1./

c     *****************

      a1(v1,x1,x2)=(1./M)*(ks2*(x2-x1)+M*g-kd*v1-ks1*x1)

      a2(x1,x2)= (-x2*(ks2*r2/2.)  -x1*(-ks2*r2/2.) +

     $ F*r2 )/(3.*J2/r2 + J1*r2/(2.*r1**2))

c initial conditions x1(0.)=0.,x2(0.)=0. , v1(0.)=0.,v2(0.)=0.

      tscale=amin1(sqrt(m/ks1),sqrt(m/ks2),m/kd)

      dt=tscale/30.

      tf=60.

      nstep=int(tf/dt)

      print*,'nstep,tscale=',nstep,tscale

      kprint=int(float(nstep)/60.)

      kount=kprint

      x1zero=0.

      v1=0.

      x1one=v1*dt+x1zero

      x2zero=0.

      v2=0.

      x2one=v2*dt+x2zero

      print*,'                   ',   't,v1,x1,v2,x2'

      Print*,'  '

      print 100, 0. , v1, x1zero ,v2,x2zero

      do 10 i=2,nstep

      t=dt*float(i)

      v1=(x1one-x1zero)/dt

      x1two=2.*x1one-x1zero+dt**2*a1(v1,x1one,x2one)

      x2two=2.*x2one-x2zero+dt**2*a2(x1one,x2one)

      v2=(x2two-x2one)/dt

      if(i.eq.kount) then

      print 100, t , v1, x1two,v2,x2two

      kount=kount+kprint

      endif

      x1zero=x1one

      x1one=x1two

      x2zero=x2one

      x2one=x2two

10    continue

100   format(1x,5(4x,e10.3))

      stop

      end
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