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Stability of a system consisting of three-axis connected
through Hooke’s joints
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Abstract- In this study, dynamic stability of a system consisting of three torsionally elastic shafts with different
rotation axises is analyzed. The system stability have been investigated by means of a three degree-of-freedom model in
a spatial coordinate (three dimensional). Each shaft carrying a rigid disk at one end and have been linked through two
Hooke's joints. Equations of motion for the system were derivated and after linearization of the differential equations
are shown to consist of a set of Mathieu-Hill equations. Their stability are analyzed by means of a monodromy matrix
method. Finally dynamic stability regions have been shown on system parameters such as rotational velocity,
misalignment angle of shaft axis, stiffness and rigidity of shafts. The stability charts constructed on various parameters.
It was observed that with increasing inertia disk ratio and decreasing hooke's joint angle cause more stability.
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ohKen g oL, lale dgrmw

9o JLail b jemmo a5 JShcto v S (5)l0k

oxe sl syl wass (e e Gl 65 Sl
w ) [F] alee Jos [VISl 5 b snl cimen o,
5 oSl ol 51 an idge pwyp Sl ol b,
anlllas 3590 1y ot e oolil ax 0 g0 Joo S [A]u?r*"’
) e ol J18) cham (goae oy, bog sl 8
ax 0 98 Jow G [ il Ken 5 conlg 5,51 Conoay
1) s ol 5 i8S a0 58y SDleil L (s0l3]
WO (o) p 4S5l (595 L

Locdls ptaw o andlhe 4 [Ve] il Ken 5 T3k
e a b elull (g Sy S Jlal S
sszs G DN el ws,el cavsay “w;u PUgRe
riySlasil Jao o 1) gl gyluly o cas Slpis
W3S oy Bt g b cde Jue g b
Sy50 Sl Jade o yieS [Vl K0 dlia jo (uizen
el 4 S ytell bl a1 Ul gl 1) et kS
bl o Joo Sy polaie nl sl ol syl Canoa,
Ghey 1y bl (ol g wxs s e DYl Jue
oo & VPOl 5 il 55) aoss | od Sgamals
S i (69955 G b s0li] a0 g0 Jow SO
wge &5 (ylade 5l eSSl eadl) cdlL Glaygly e e
B ) R Y e
e g e soyie g, |y alies ol lagT 28 o
0,b,0 aslllas 4y VO] glile s 55,5 Judows Jup Sgasmals
ooy el ol 5l ees 5 @08 JES] gl 5o 930l
Jnilyins cVolae slile 8,5 Jaie DVF] aslbe Joe
Sy Latine gl 0,90 b Volee a5 1) pieaw Nenl
N e I R RO L NS TSR bl
el OF oSSl g aailey dyats S o Wl o Gl
g ,lg

g slbcdls S B gl cwyp w0 DVl
gy cSby ol Az 0 jeme g o sy
Silushs 1) (b pé sam 5o Jae S VLYL ol en
ol ooyt gy oS a1y ol gl Julow oS
dols los!

9. Lyapunov exponent
10. Monodromy matrix method
11. Hill’s infinite method
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. Hooke’s joint

. Cardan joint

. Universal joint

. U joint

. Shaft couplings

. Floquet theory

. Poincare-lyapunov

. Perturbation method
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1. A set of Mathieu-Hill equations
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