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A Study on Numerical Solution Methods in Stiff Constrained
Mechanical Systems
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Abstract

In this paper, integration methods for stiff constrained mechanical systems are studied to
analyze dynamic response of the stiff mechanical system efficiently. The stiff non-stiff systems
are identified by using eigenvalues of the Jacobian of the systems. To integrate both stiff system
and non-stiff system efficiently a new switching method between the non-stiff differential equa-

tion solver and the stiff differential equation solver is presented.
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Table 1 The solutions by using the Euler method

SOlutiOn yl y2
Exact 3.960063136062115 ! —1.979963468121192
h=0.01 30.959999330341820 | —28.979999329894780
h=00001 | 3.960117671546983 | —1.980018993663977
h=0.000001 { 3.960063795254293 | —1.979964137606469
V2= —9993, —1999y, (4)
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Table 2 The solutions by using the Euler method

Solution vl V2
Exact 3.960199335881846 —1.980099667940923
h=0.01 10020.959776036440000 —10018.97977603599
h=0.0001 —3.667627387418176E199 3.667627387418176E199
h=0.000001 1.982077791839361 —1.978121536111712E-3
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Table 3 CPU time(sec)

Solution method CPU time(sec)

PECE 138.53
BDF 190.18
SM 124.21

Table 4

CPU time(sec)

Solution method CPU time(sec)

PECE 38.25
BDF 6.89
SM 15.46
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